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PREFACE. 


While  the  general  arrangement  of  the  American  Ephemeris  remains  sub- 
stantially the  same  as  in  1902,  some  changes  have  been  introduced  in  the 
present  volume  which  may  be  briefly  stated  as  follows:  First,  the  adopted 
apparent  semidiameter  of  the  Sun  at  mean  distance  has  been  increased  from 
960.78"  to  961.50",  in  accordance  with  a  recent  investigation  by  myself,  which 
rests  upon  35  842  meridian  observations  made  at  Greenwich,  Paris,  Washing- 
ton, Konigsberg,  Madras,  Milan,  Dorpat,  Modena,  and  Seeberg.  Second,  for 
computing  the  ephemeris  of  Neptune,  Professor  Newcomb's  new  tables  of  that 
planet,  published  by  this  office  in  1899,  have  been  employed  instead  of  his  old 
tables,  published  by  the  Smithsonian  Institution  in  1865.  Third,  the  epheme- 
ris of  a  Octantls  is  given  for  every  day  instead  of  for  every  tenth  day,  in  order 
to  permit  the  inclusion  of  the  short  period  terms  in  the  nutation,  which  affect 
the  right  ascension  of  the  star  by  a  full  half  second  of  time. 

The  Ephemeris  is  divided  into  four  parts,  as  follows : 

Part  I,  Ephemeris  for  the  Meridian  of  Greenwich^  which  gives  the  ephe- 
merides  of  the  Sun  and  Moon,  the  geocentric  and  heliocentric  positions  of  the 
major  planets,  the  Sun's  co-ordinates,  and  other  fundamental  astronomical 
data  for  equidistant  intervals  of  Greenwich  mean  time. 

Part  II,  Epftemeris  for  the  Meridian  of  Washington^  which  gives  the 
ephemerides  for  the  fixed  stars,  Sun,  Moon,  and  major  planets  for  transit  over 
the  meridian  of  the  new  Naval  Observatory,  Washington.  The  mean  places 
of  the  fixed  stars  and  the  data  for  their  reduction  are  also  included  in  this  part. 

Part  III,  Phenomena^  which  contains  predictions  of  phenomena  to  be 
observed,  with  data  for  their  computation.  Washington  mean  time  for  the 
meridian  of  the  new  Naval  Observatory  is  used  throughout  this  part  except 
in  a  few  cases,  notably  those  of  eclipses,  where  Greenwich  mean  time  seems 
more  convenient. 

Part  IV,  Star  numbers^  apparent  places  of  stars ^  and  other  data  based  on  the 
Constants  of  the  Paris  Conference  of  i8g6^  which  gives  precession,  obliquity, 
etc.,  Besselian  star-numbers,  independent  star-numbers,  ephemerides  of  four 
northern  and  one  southern  circumpolar  stars,  and  ephemerides  of  twenty-five 
other  stars  whose  apparent  places  differ  from  those  given  in  Part  II. 

WM.  HARKNESS, 
Professor  of  Mathematics^  U.  S,  Navy^ 

Director  Nautical  Almanac, 
Washington,  December^  i8gg. 
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CORRECTIONS. 


EphemeriSy  igoi. 

Page. 

31,  Moon's  Apogee  and  Perigee, 

327,  Second  Star 

545,  Apparent  places  of  a  Canis  Majoris  {Sirius), 


for  h  m 

for  y  Cassiopeiae 


551,     Tuscaloosa,  long,  from  Washington,  for  — o**  41*"  56.03" 

581,     Corrections  to  Sirius  for  the  effect  of  orbital  for  —  0.097' 
motion,  for  —  o.  1 14" 

for  +  1. 13" 
for  +  1.02" 


read  di  h 

read  }  Cassiopeiae. 
add  -|-  o.o8«  to  all  the  Right  Ascen- 
sions, 
and -^o.x"  to  all  the  Declinations. 
rea  /  -|-  o"  41™  56.03" 
read  —  0.017" 
read  —  0.034" 
read  -\-  1.26" 
read  -\-  1.17" 


381,     Second  Star 

EPH  1903- 


Ephemeris,  ig02. 
for  T  Aquilse 


-VI 


read  i  Aquilae. 


CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS, 

THE  YEAR    1903,  WHICH   COMPRISES   THE   LATTER   PART  OF  THE   I27TH  AND  THE  BEGINNING  OF  THE  X38TH 
YEAR    OF    THE    INDEPENDENCE    OF    THE    UNITED    STATES    OF    AMERICA,    CORRESPONDS   TO — 

The  year  6616  of  the  Julian  Period; 

"         741 1 -741 2  of  the  Byzantine  era,  the  year  7412  commencing  on  September  i; 
"         5663-5664  of  the  Jewish  era,  the  year  5664  commencing  on  September  22, 

or,  more  exactly,  at  sunset  on  September  21; 
"         2656  since  the  foundation  of  Rome,  according  to  Varro; 

"         2650  since  the  beginning  of  the  era  of  Nabonassar,  which  has  been  assigned 
to  Wednesday,  the  26th  of  February  of  the  3967th  year  of  the  Julian 
Period;   corresponding,  in  the  notation  of  chronologists,  to   the  747th, 
and,  in  the  notation  of  astronomers,  to  the  746th  year  before  the  birth  of 
Christ; 
"         2679  of  the  Olympiads,  or  the  third  year  of  the  670th  Olympiad,  commencing 
in  July,  1903,  if  we  fix  the  era  of  the  Olympiads  at  775  J4  years  before 
Christ,  or  near  the  beginning  of  July  of  the  year  3938  of  the  Julian 
Period; 
"         2215  of  the  Grecian  era,  or  the  era  of  the  SELEUCiDiE,  which  began  near  the 
vernal  equinox  of   the  year,    —  311  =  B.  C.  312,  =  4402  of  the  Julian 
Period ; 
"         1 61 9  of  the  era  of  Diocletian; 

"         2563  of  the  Japanese  era  and  to  the  36th  year  of  the  period  entitled  "Meiji." 
The  year  1321  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on  the  30th 
day  of  March,  1903. 

The  first  day  of  January  of  the  year  1903  is  the  2,416,116th  day  since  the  commencement 
of  the  Julian  Period. 

CHRONOLOGICAL    CYCLES. 

•  •  •  .  o 

•  •  •  •  X 

•  .   6616 


Dominical  Letter  .... 

D 

Solar  Cycle 

Epact 

2 

Roman  Indiction 

Lunar  Cycle  or  Golden  Number  . 

4 

Julian  Period  . 
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SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  THE  PLANETS,  ETC. 


O  The  Sun. 

C  The  Moon. 

J  Mercury. 

9  Venus, 

e  The  Earth. 


^ 

Mars. 

X 

Jupiter. 

h 

Saturn. 

S 

Uranus. 

V 

Neptune 

SIGNS  OF  THE  ZODIAC. 


Spring 
Signs. 

Summer 
Signs. 


I. 

T 

Aries. 

2. 

8 

Taurus. 

3- 

n 

Gemini 

4- 

Sd 

Cancer. 

5- 

a 

Leo. 

6. 

n 

Virgo. 

Autumn 
Signs. 

Winter 
Signs. 


7 

8 


K 


Libra. 

Scorpius. 

Sagittarius. 

Capricornus. 

Aquarius. 

Pisces. 


ASPECTS. 


6  Conjunction,  or  having  the  same  Longitude  or  Right  Ascension. 
D  Quadrature,  or  differing  ±90°  in  Longitude  or  Right  Ascension. 
<P     Opposition,    or  differing  180°  in  Longitude  or  Right  Ascension. 


ABB  RE  VIA  TIONS. 


Ji     Ascending  Node. 
?5     Descending  Node. 
N.   North. 
S  .  South. 
E  .   East. 
W.  West. 

EPH  1903 VIII 


o 

f 

tf 

h 

m 

■ 


Degrees. 
Minutes  of  Arc. 
Seconds  of  Arc. 
Hours. 

Minutes  of  Time. 
Seconds  of  Time. 
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ASTRONOMICAL    EPHEMERIS 


FOR     THE 


MERIDIAN  OF  GREENWICH. 
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JANUARY,  1903. 


AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 
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Time  of 
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diameter 
Passing 
Meridian. 
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Time, 
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to 

Apparent 

Time. 

Difif.  for 
X  Hour. 
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Right  Ascension. 

Difif.  for 
I  Hour. 
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Declination. 
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Frid. 

Sat. 

I 
2 

3 

h 
18 

18 

18 

m 

43 
47 
51 

s 
09.30 

34-51 

59-37 

s 
+  11.059 

11.044 

11.029 

0             t             n 

S.  23  04  42.6 

22  59  55-3 
22  54  40.5 

•• 

+  11.40 

12.55 
13.69 

16 
16 
16 

n 
17.82 

17.83 
17.83 

8 
71.07 

71.03 

70.99 

m        s 

3  17.84 

3  46*40 

4  14.63 

s 
1. 197 

1. 184 

1. 169 

SUN. 

Mon. 

Tues. 

4 

5 
6 

18  56 

19  00 

19    05 

23.85 
47-94 
11.58 

+  II. 013 
10.995 
10.976 

22  48  58.4 
22  42  49.0 
22  36  12.7 

+  14.83 

15.95 
17.07 

16 
16 
16 

17.82 
17.81 
17.81 

70.94 
70.88 
70.82 

4  42.48 

5  09.93 
5  36.95 

I.153 

I-I35 
1. 116 

Wed. 

Thur. 
Frid. 

7 

8 

9 

19 
19 
19 

09 

13 
18 

34-75 
57.43 
19.59 

+  10.955 
10.934 
10.91 1 

22  29  09.5 
22  21  39.8 
22  13  43.6 

+  18.19 
19.29 
20.38 

16 
16 
16 

17.80 
17.79 
17.76 

70.76 
70.70 
70.63 

6  03.49 
6  29.54 

6  55-07 

1.096 
1.075 
1.052 

Sat. 

SUN. 

Mon. 

lO 

II 

12 

19 
19 
19 

22 
27 

31 

41.19 
02.24 
22.69 

+  10.888 
10.864 
10.840 

22  05  21.4 
21  56  33.2 
21  47  19.4 

+  21.47 
22.54 
23.60 

16 
16 
16 

17.73 
17.68 

1765 

70.56 
70.48 
70.40 

7  20.05 

7  44.47 

8  08.30 

1.029 
1.005 
0.981 

Tues. 
Wed. 
Thur. 

13 
15 

19 
19 
19 

35 
40 

44 

42.54 
01.76 

20.35 

+  10.814 
10.788 
10.761 

• 

21  37  40.2 
21  27  35.9 
21   17  06.6 

+  24.66 
25.70 
26.73 

16 
16 
16 

17.60 

17-54 
17.48 

70.32 
70.23 
70.14 

8  31.53 

8  54.13 

9  16. 1 1 

0.955 
0.929 

0.902 

Frid. 
Sat. 

SUN. 

i6 

17 
i8 

19 
19 
19 

48  38.29 

52  55-56 
57  12.15 

+  10.734 
10.706 
10.678 

21  06  12.8 

20  54  54-7 
20  43  12.7 

+  27-75 
28.75 

29-74 

16 
16 
16 

17.41 

17-34 
17.26 

70.05 
69.96 
69.86 

9  37.43 
9  58.08 

10  18.07 

0.875 
0.847 
0.819  1 

Mon. 
Tues. 
Wed. 

19 

20 
21 

20 
20 
20 

01 

05 
09 

28.05 

43-24 
57.70 

+  10.648 
10.619 
10.588 

20  31  07.0 
20  18  38.0 
20  05  46.0 

+  30-72 
31.68 
32.63 

16 
16 
16 

17.17 
17.09 
16.99 

69.76 
69.66 
69.56 

10  37.36 

10  55-95 

11  13.80 

1 
0.789 
0.760 
0.730 

Thur. 

Frid. 

Sat. 

22 

23 
24 

20 
20 
20 

14 
18 

22 

11.44 
24.41 
36.63 

+  IO-557 
10.525 

10.493 

19  52  31-4 
19  38  54.6 

19  24  55.8 

+  33-57 
34-49 
35.39 

16 
16 
16 

16.89 
16.77 
16.66 

69-45 

69.35 
69.24 

II  30.92 

11  47.30 

12  02.92 

0.699  , 
0.667 

0.635 

1 

SUN. 

Mon. 

Tues. 

25 
26 

27 

20 
20 
20 

26 

30 
35 

48.06 

58.71 
08.57 

+  10.461 
10.428 

10-395 

19  10  35.6 

18  55  54-2 
18  40  52.1 

+  36.28 
37.16 
38.01 

i6 
16 
16 

16.55 
16.43 

16.31 

69.13 
69.02 
68.91 

12  17.76 
12  31.82 
12  45.08 

0.603 
0.570 

0.537 

Wed. 
Thur. 
Frid. 
Sat. 

28 
29 
30 

31 

20 
20 
20 
20 

39 
43 
47 
51 

17.62 
25.86 
33-28 
39-86 

+  10.361 
10.327 
10.293 
10.259 

18  25  29.6 
18  09  47.2 

17  53  45.2 
17  37  24.1 

+  38.85 

39.67 
40.48 
41.27 

16 
16 
16 
16 

16.19 
16.06 

15-94 
15.80 

68.79 

68.68 
68.57 
68.45 

12  57.54 

13  09.20 

13  20.03 
13  30.03 

0.503 
0.469 

0.435 
0.401 

SUN. 

32 

20 

55  45-62 

time  of  semi 
f  prefixed  to 

+  10.224 

diameter  p: 
the  hourly 

S.  17  20  44.2 

+  42.04 

16 

15.66 

68.33 

13  39.20 

0.366 

Note.- 

-The 
The 

mean 
sign  - 

Lssing  meridian  may 
change  of  declinatio 

be  found 
n  indicate 

by  subtracting  o^.ig  fron 
s  that  south  declinations 

1  the  sidereal  time, 
are  decreasing. 

II. 


JANUARY,  1903. 


AT  GREENWICH  1 

MEAN  ] 

NOON. 

THE 

SUN'S 

« 
« 

o 

>• 

Q 

• 

■s 

a 

0 

•9 
0 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

Diff.  for 
I  Hour. 

Sidereal 

Time. 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 

Right  Ascension. 

Diif .  for 
I  Hour. 

Apparent 
Declination. 

Diff.  for 
X  Hour. 

Thur. 

Frid. 

Sat. 

I 
2 

3 

h      m       s 
18   43    08.70 

18    47    33.81 
18    51    58.59 

s 
+  11.053 
11.040 
11.025 

0                   >                    M 

S.  23  04  43.3 
22  59  56.1 
22  54  4^-5 

-J-  11.39 

12.54 
13.68 

m       s 

3  17-77 

3  46.33 

4  14-55 

8 

-  1.197 
1.184 
1.169 

h      m       s 
18    39    50.93 

18    43    47.48 

18    47    44.04 

SUN. 

Mon. 

Tues. 

4 

5 
6 

18  56    22.99 

19  00   46.99 

19  05  IO-55 

+  1 1.009 
10.991 
10.972 

22  48  59.5 
22  42  50.4 
22  36  14.3 

+  14.82 

15.94 
17.06 

4  42.39 

5  09-83 
5  36.84 

-  1.153 

1.135 
1.116 

18    51    40.60 

18  55  37.16 
18  59  33.71 

Wed. 
Thur. 
Frid. 

7 

8 

9 

19  09  33.65 
19  13  56.25 
19  18  18.33 

+  10.952 
10.931 
10.908 

22  29  II. 4 
22  21  41.8 
22  13  46.0 

+  18.18 
19.28 
20.37 

6  03.38 
6  29.42 

6  54-95 

—  1.096 
1.075 
1.052 

19  03  30.27 
19  07  26.83 

19  II  23.38 

Sat. 

SUN. 

Mon. 

10 
II 
12 

19  22  39.86 
19  27  00.84 
19  31  21.22 

+  10.885 
10.861 
10.837 

22  05  24.0 
21  56  36.2 
21  47  22.6 

+  21.46 

22.53 
23.59 

7  19.92 

7  44-34 

8  08.17 

-  1.029 
1.005 
0.981 

19  15  19.94 
19  19  16.50 

19  23  13-05 

Tues. 
Wed. 
Thur. 

13 
14 
15 

• 

19  35  41.00 
19  40  00.16 
19  44  18.69 

+  10.811 
10.785 
10.758 

21  37  43-7 
21  27  39.7 

21   17  10.7 

+  24.65 
25.69 
26.72 

8  31-39 

8  53.99 

9  15-97 

-0.955 
0.929 
0.902 

19  27  09.61 
19  31  06.17 
19  35  02.72 

Frid.     1 6 
Sat.       17 

SUN. '  18 

1 

19  48  36.57 

19  52  5378 
19  57  10.32 

+  10.731 
10.703 
10.675 

21  06  17.2 

20  54  59-5 
20  43  17.8 

+  27.74 
28.74 

29-73 

9  37.29 

9  57-94 
10  17.93 

-  0.875 
0.847 
0.819 

19  38  59.28 
19  42  55.84 
19  46  52.39 

Mon. 
Tues, 

Wed. 

1 

19 

1  20 
21 

20  01  26.17 
20  05  41.31 
20  09  55.72 

+  10.645 
io.6i6 
10.586 

20  31   12.4 
20  18  43.8 
20  05  52.2 

+  30.71 
31-67 
32.62 

10  37.22 

10  55.81 

11  13.66 

-  0.789 
0.760 
0.730 

19  50  48.95  ' 

19  54  45-50 
19  58  42.06 

Thur. 
!  Frid. 
Sat. 

22 

23 

24 

20  14  09.41 
20  18  22.34 
20  22  34.52 

+  10.555 
10.523 
10.491 

19  52  37-9 
19  39  01.4 

19  25  03.0 

+  33.56 
34.48 
35-38 

II  30.79 

11  47.17 

12  02.79 

-  0.699 
0.667 
0.635 

20  02  38.62 
20  06  35.17 
20  10  31.73 

SUN. 
Mon. 
.  Tues. 

25 
26 

27 

20  26  45.92 
20  30  56.54 
20  35  06.36 

+  10.459 
10.426 

10.393 

19  10  43.0 
18  56  02.0 
18  41  00.2 

+  36.27 

37.15 
38.00 

12  17.64 
12  31.70 
12  44.97 

-0.603 
0.570 

0.537 

20  14  28.28 
20  18  24.84 
20  22  21.39 

V/ed. 
Thur. 
Frid. 

Sat. 

1 

28 
29 
30 

31 

20  39  15-38 
20  43  23.60 
20  47  30.99 

20  51   37.55 

+  10.359 
10.325 
10.291 
10.257 

18  25  38.0 
18  09  55.9 
17  53  54-2 
17  37  33-4 

+  38.84 
39.66 
40.47 
41.26 

12  57-43 

13  09.10 

13  19-93 
13  29.94 

-0.503 
.  0.469 

0.435 
0.401 

20  26  17.95 
20  30  14.50 
20  34  11.06 
20  38  07.61 

SUN. 

32 

20  55  43-29 

+  10.222 

S.  17  20  53.8 

ly  be  assumed  the  s 
mge  of  declination  i 

-f-  42.03 

13  39.12 

—  0.366 

20  42  04.17 

NOTB.-1 
1 

'he  BC 
'he  ti 

deer 

iinidiameter  for  mean  noon  ma 
Kn  -f  prefixed  to  the  hourly  chs 
easing. 

ame  as  that 
ndicates  thi 

for  apparent 
It  south  declini 

noon, 
ations  are 

Diff.  for  X  Hour, 

■f  9.8565*. 
(Table  III.) 
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III. 


AT  GREENWICH  MEAN  NOON. 

• 

A 

■** 

«.< 
O 

ea 

0 

THE    SUN'S 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diflf.  for 
I  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

i 
i 

TRUE   LONGITUDE. 

Diff.  for 
I  Hour. 

LATrrUDE. 

A 

V 

I 
2 

3 

I 

2 
3 

0 
279 
280 
281 

»          »» 

56  21.6 

57  32.2 

55  04-0 

56  14.6 

57  25.1 

+  I52.Q5 

152-95 
152.94 

ft 

+  0.28 

0.22 
0.14 

9.992  6806 
9.992  6768 
9.992  6749 

-  1.9 

1.2 

—  0.4 

h     m       8 

5  19  16.62 
5  15  20.71 
5  II  24.80 

4 

5 
6 

4 

5 
6 

282 
283 
285 

58  42.6 

59  52.7 
01  02.4 

58  35-3 

59  45-2 
00  54.8 

+  152.93 
152.92 
152.90 

+  0.05 

—  0.07 
0.21 

9.992  6748 
9.992  6767 
9.992  6807 

+      0.4 
1.2 
2.1 

5  07  28.90 
5  03  32.98  ; 
4  59  37.07 

7 
'     8 

9 

7 

8 

9 

286 
287 
288 

02  1 1.7 

03  20.5 

04  28.8 

02  03.9 

03  12.5 

04  20.7 

+  152.88 
152.86 
152.84 

0-34 
0.47 

0.59 

9.992  6869 
9.992  6954 
9.992  7064 

+     3.1 

4-1 
5-1 

4  55  41-16 
4  51  45-24 
4  47  49-33 

lO 

II 

12 

10 
II 
12 

289 
290 
291 

05  36.5 

06  43.8 

07  50.6 

05  28.3 

06  35-4 

07  42.0 

+  152.81 

152.79 
152.77 

—  0.69 
0.78 
0.83 

9.992  7201 
9.992  7365 

9-992  7557 

+     6.2 

7-4 
8.6 

4  43  53-42 

4  39  57-51 
4  36  01.60 

13 
15 

13 
14 
15 

292 

293 

294 

08  56.9 

10  02.8 

11  08.4 

08  48.2 

09  53-9 

10  59-3 

+  152.76 

X52.74 
X52.72 

-0.85 
0.84 
0.79 

9-992  7778 
9.992  8029 

9.992  8308 

+    9.8 

II.O 

12.2 

4  32  05.69 
4  28  09.78 
4  24  13.87 

16 
18 

16 

17 
18 

295 
296 

297 

12  13.6 

13  18.5 

14  23.1 

12  04.4    +152.71 

13  09.1   '    152.70 

14  13.6      152.69 

—  0.71 
0.62 
0.50 

9.9*92  8616 
9.992  8950 
9.992  93 1 1 

+  13.4 
14.5 
15-5 

4  20  17.96 
4  16  22.05 
4  12  26.14 

19 
20 

21 

19 
20 

21 

298 

299 
300 

15  27.4 

16  31.4 

17  35.0 

15  17.8    +152.67 

16  21.6      152.66 

17  25.0      152.64 

-0.37 
0.25 

0.13 

9.992  9695 

9.993  0103 

9-993  0532 

+  16.5 
17.4 
18.3 

4  08  30.23 

4  04  34.32 
4  00  38.41 

22 

23 
24 

22 

23 

24 

301 
302 

303 

18  38.2 

19  40.9 

20  43.0 

18  28.1 

19  30.6 

20  32.7 

+  152.62 
152.60 
152.58 

—  0.0 1 

-|-  0.09 

0.17 

9.993  0981 

9-993  1449 
9-993  1935 

+  19.1 
19.9 
20.6 

3  56  42.50 

3  52  46.59 
3  48  50.68 

25 
26 

27 

25 
26 

27 

304 

305 
306 

21  44.6 

22  45.4 

23  45-5 

21  34.1    +152.55 

22  34.8      152.52 

23  34-7  '    152.49 

+  0.22 
0.24 
0.24 

9.993  2438 
9-993  2957 
9-993  3492 

+  21.3 
22.0 

22.6 

3  44  54.77 
3  40  58.86 

3  37  02.95 

28 
29 
30 

31 

28 

29 
30 
31 

307 
308 

309 
310 

24  44.8 

25  43.1 

26  40.4 

27  36.6 

24  33-8 

25  32.0 

26  29.2 

27  25.3 

-M  52.45 
152.41 

152.37 
152.32 

+  0.22 
0.17 

O.IO 

-l-  0.0 1 

9.993  4042 
9.993  4607 

9-993  5186 
9.993  5780 

+  23.2 
23.8 
24.4 
25.0 

3  33  07.04 
3  29  II. 13 
3  25  15.22 
3  21   19.31 

32 

32 

311 

28  31.6 

28  20.2 

+  152.27 

—  O.IO 

9.993  6389 

+  25.7 

3  17  23.40 

NOTI 

u— The  1 
thoa 
licU 

ongitndes  in  the  column  A  are  referred  to  the 
e  in  the  column  A'  are  referred  to  the  mean  eq 
tious  year. 

true  equinox  of  their  own  date,  while 
oinox  of  the  beginning  of  the  Besselian 

Diff.  for  z  Hour. 

—  9.8296«. 

(Table  II.) 

.  .      1 

IV. 


JANUARY,  1903. 


GREENWICH 

MEAN  TIME. 

^* 

THE 

MOON'S 

• 

Day  of  the  Mont 

SEMIDIAMETER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

14  50.4 

14  56.1 

15  03.7 

Noon.  •' 

Diff.  for 
X  Hour. 

tt 
+  0.61 
0.87 
1. 16 

Midnight. 

t        II 

54  21.9 

54  42.9 

55  IO-7 

DifiE.  for 
I  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hour. 

Noon. 

I 
2 

3 

t        It 
14    48.2 

14    53.0 
14    59.7 

54  13-8 
54  31-6 
54  55-9 

II 
-f  0.74 

I.OI 

I-3I 

h      m 
2    01.6 

2    46.4 

3  307 

m 
+  1.88 

1.86 

1.85 

d 
2.6 

3-6 

4.6 

4 

5 
6 

15    08.2 
15     18.8 

15    31-3 

15   13-3 
15  24.8 
15  38.2 

55  27.4 

56  06.2 

56  52.0 

+  1.46 
1.77 
2.04 

55  45-9 

56  28.3 

57  17.2 

+  1.62 
1. 91 
2.14 

4  I5-I 

5  00.2 

5  46.8 

+  1.86 
1. 91 
1.99 

5.6 

6.6 
7.6 

7 
8 

9 

15  45-4 

16  00.3 

16  15.2 

15  52.8 

16  07.8 
16  22.1 

57  43.6 

58  38.5 

59  330 

+  2.23 
2.30 
2.19 

58  10.8 

59  06.1 
59  58.6 

+  2.28 
2.27 
2.05 

6  35-9 

7  28.1 

8  24.1 

+  2.11 
2.25 
2.41 

8.6 

9.6 

10.6 

lO 

II 

12 

1 
1 

16  28.5 
16  39.0 
16  45.0 

16  34.2 
16  42.6 
16  46.0 

60  22.1 

61  00.3 
61  22.3 

+  1.85 

1.28 

+  0.52 

60  42.9 

61  13.6 
61  26.0 

+  1-59 
0.91 

+  0.10 

9  23.5 

10  25.4 

11  28.3 

+  2.54 
2.61 
2.60 

11.6 
12.6 
13-6 

13 

15 

16  45.6 
16  40.6 
16  30.8 

16  43.8 
16  36.3 
16  24.4 

61  24.6 
61  06.5 
60  30.3 

-0.33 

1.82 

61   18.0 
60  50.4 
60  06.8 

-0.75 

1-51 
2.07 

12  30.1 

13  29.3 

14  25.2 

+  2.52 
2.40 
2.26 

14.6 
15.6 
16.6 

16 

17 
18 

16  17.2 
16  01.6 

15  45.5 

16  09.6 

15  53-5 
15  37.6 

59'  40.6 
58  U3 
57  44-1 

—  2.26 
2.45 

2.43 

59  12.6 
5«  13.6 
57  15-3 

-2.39 
2.47 

2-35 

15  18.0 

16  08.1 
16  56.5 

+  2.14 
2.05 
1.99 

17.6 
18.6 
19.6 

19 
20 

21 

15  30-1 
15   16.4 

15  05-0 

15  23.0 
15  10.4 
15  00.2 

56  47.7 
55  57-4 
55  15-3 

-  2.23 

1-93 
1.56 

56  21.6 
55  35-2 
54  57-7 

—  2.09 

1-75 
1-37 

17  43-8 

18  30.6 

19  17.3 

+  1.96 

1-95 
1-95 

20.6 
21.6 
22.6 

22 

23 
24 

1 

14  56.0 
14  49.6 
14  45.6 

14  52.5 

14  47-3 
14  44.4 

54  42.5 
54  19-0 
54  04-3 

-1.17 
0.79 
0.44 

54  29.6 
54  10.6 
54  00. 1 

—  0.98 
0.60 

—  0.27 

20  04.4 

20  51.7 

21  39.1 

+  1.97 
1.98 

1.97 

23.6 
24.6 
25.6 

25 
26 

27 

14  43-8 
14  43-9 
14  45-7 

14  43.6 
14  44.6 
14  47.1 

53  57.7 

53  58.2 

54  04.6 

—  0.12 

+  0.15 

0.38 

53  57.1 

54  00.7 
54  09.9 

+  0.02 
0.27 
0.48 

22  26.4 

23  13.2 

23  59.4 

+  1.96 
1.94 
1.91 

26.6 
27.6 
28.6 

28 

29 
30 
31 

14  48.9 
14  53.2 

14  58.8 

15  05-4 

14  50.9 

14  55-9 

15  OI-9 
15  09-1 

54  16.3 

54  32,4 

54  52.6 

55  16.8 

+  0.58 
0.75 
0.92 
1.09 

54  23.8 

54  42.0 

55  04-2 
55  30.5 

+  0.67 
0.84 

I.OI 

1. 18 

6 

0  44.9 

1  29.7 

2  14-3 

+  1.88 
1.86 
1.86 

29.6 
0.8 
1.8 
2.8 

32 

15  13-1 

15  17-4 

55  45-2 

+  1.27 

56  00.9 

+  1.35 

2  59-2 

+  1.89 

3.8 

6 
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V. 


GREENWICH 

MEAN 

TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diflf.  for. 

Declination. 

DiflF.  for 

Hour. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Ascension. 

I  Minute. 

1  Minute. 

Ascensioa 

I  Minute. 

I  Minute. 

TE 

IURSDj 

IVY  I. 

SATURDAY  3. 

1 

h      m       • 

s 

0      f 

H 

M 

b 

m        • 

s 

0       • 

M 

■» 

O 

20   37   46.24 

+  I.99I3 

S.13  34 

00.7 

•1-    6.840 

0 

22 

12    11.44 

+  1.9526 

S.  7  04 

54.2 

+  9.173 

I 

20  39  45' 68 

1.9901 

13  27 

08.5 

6.900 

I 

22 

14   08.59 

1.9526 

6  55 

42.7 

9.209 

2 

20  41  45.05 

X.9888 

13  20 

12.7 

6.960 

2 

22 

16   05.75 

1.9526 

6  46 

29.1 

9.244   , 

3 

20  43  44-34 

1.9875 

13   13 

13.3 

7.020 

3 

22 

18   02.90 

1.9525 

6.37 

13.4 

9.278 

4 

20  45  43.55 

1.9862 

13  06 

10.3 

7.078 

4 

22 

20   00.05 

1.9526 

6  27 

55.7 

9.313 

5 

20  47  42.69 

1.9850 

12  59 

03- 9 

7.137 

5 

22 

21    57.21 

1.9526 

6  18 

35.9 

9.346  , 

b 

30  49  41.75 

1.9837 

12  51 

53.9 

7.196 

6 

22 

23  54-37 

1.9527 

6  09 

14.2 

9.378   1 

1 

7 

20  51  40-73 

1.9825 

12  44 

40.4 

7-253 

7 

22 

25  51-54 

1.9530 

5  59 

50.5 

9.411   1 

8 

20  53  39-65 

1.98x3 

12  37 

23-5 

7.310 

8 

22 

27  48.73 

1.9532 

5  50 

24.9 

9.443 

9 

20  55  38-49 

1.9802 

12  30 

03.2 

7.367 

9 

22 

29  45^92 

1.9533 

5  40 

57.4 

9.473 

lO 

20  57  37- 27 

1.9790 

12  22 

39-5 

7.423 

10 

22 

31  43  13 

1-9537 

5  31 

28.1 

9.504 

II 

20  59  35.97 

1.9778 

12  15 

12.4 

7.479 

II 

22 

33  40.37 

1.9541 

5  21 

56.9 

9.534 

12 

21  01  34.60 

1.9767 

12  07 

42.0 
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4.733 

19 

6 

09 

26.56 

2.6776 

18 

40 

55.8 

X.675 

20 

4 

05 

55.32 

a.  5403 

17 

26 

32.1 

4.618 

20 

6 

12 

07.22 

2.6777 

18 

39 

II. 0 

1.818 

21 

4 

08 

27.89 

2.5453 

17 

3^ 

05.7 

4.503 

21 

6 

14 

47.88 

2.6777 

18 

37 

17.7 

1.959 

22 

4 

II 

00.76 

2.5502 

17 

35 

32.4 

4.386 

22 

6 

17 

28.55 

2.6777 

18 

35 

15.9 

3. 102 

23 

4 

• 

13 

33.92 
SA' 

+  2.5551 
rURDA 

N.17 
Y  10 

39 

52.0 

+  4.268 

23 

6 

20 

09.21 
M 

+  2.6775 
ONDA\ 

N.18 
''    12. 

33 

05.5 

-a.  244 

0 

4 

16 

07.37 

-«-  2.5599 

N.17 

44 

04.6 

+  4. 150 

0 

6 

22 

49.85 

+  2.6772 

N.18 

30 

46.6 

-2.386 

I 

4 

18 

41. II 

2.5647 

17 

48 

lO.O 

4.029 

I 

6 

25 

30.47 

2.6767 

18 

28 

19.2 

a.  527 

2 

4 

21 

15.14 

2.5695 

17 

52 

08.1 

3.908 

2 

6 

28 

11.06 

2.6762 

18 

25 

43-4 

2.668 

1 

3 

4 

23 

49.45 

2.5741 

17 

55 

58.9 

3.786 

3 

6 

30 

51.61 

2.6754 

18 

22 

59-1 

2.808 

4 

4 

26 

24.03 

2.5786 

17 

59 

42.4 

3.663 

4 

6 

33 

32.11 

2.6746 

18 

20 

06.4 

3.948 

5 

4 

28 

58.88 

2.5830 

18 

03 

18.4 

3.538 

5 

6 

36 

12.56 

2.6737 

18 

17 

05-3 

3.088 

6 

4 

31 

33.99 

2.5874 

18 

06 

46.9 

3.413 

6 

6 

38 

52.95 

2.6727 

18 

13 

55.8 

3.328  i 

7 

4 

34 

09-37 

2.5917 

18 

10 

07.9 

3.287 

7 

6 

41 

33.28 

2.6715 

18 

10 

37-9 

3.367 

8 

4 

36 

45-00 

2.5959 

18 

13 

21.3 

.    3.160 

8 

6 

44 

13.53 

2.6702 

18 

07 

II. 8 

3.504 

9 

4 

39 

20.88 

2.6001 

18 

16 

27.1 

3.033 

9 

6 

46 

53.70 

2.6688 

18 

03 

37.4 

3.643 

1 

lO 

4 

41 

57.01 

2.6042 

18 

19 

25.2 

2.903 

10 

6 

49 

33.78 

2.6672 

17 

59 

54-7 

3.780  1 

11 

4 

44 

33.38 

2.6081 

18 

22 

15.5 

2.774 

II 

6 

52 

13.77 

2.6656 

17 

56 

03.8 

3.917 

12 

4 

47 

09.98 

2. 61 19 

18 

24 

58.0 

a.  643 

12 

6 

54 

53.65 

2.6638 

17 

52 

04.7 

4.053 

13 

4 

49 

46.81 

2.6157 

18 

27 

32.7 

2.512 

13 

6 

57 

33.42 

a.  6619 

17 

47 

57-5 

4.188 

1 

14 

4 

52 

23.87 

2.6194 

18 

29 

59.4 

a.  379 

14 

7 

00 

13.08 

a. 6599 

17 

43 

42.2 

4.322 

15 

4 

55 

01.14 

2.6230 

18 

32 

18.2 

2.247 

15 

7 

02 

52.61 

2.6578 

17 

39 

18.9 

4.455 

i6 

4 

57 

38.63 

2.6265 

18 

34 

29.0 

2.II3 

16 

7 

05 

32.02 

a. 6557 

17 

34 

47.6 

4.5S« 

17 

5 

00 

16.32 

2.6298 

18 

36 

31.8 

1.978 

17 

7 

08 

11.29 

a. 6533 

17 

30 

08.4 

4.719 

i8 

5 

02 

54.21 

2.6331 

18 

38 

26.4 

1.843 

18 

7 

10 

50.41 

2.6508 

17 

25 

21.3 

4.851 

19 

5 

05 

32.29 

2.6362 

18 

40 

12.9 

1.708 

19 

7 

13 

29.39 

2.6483 

17 

20 

26.3 

4.982 

20 

5 

08 

10.56 

2.6393 

18 

41 

51.3 

1.572 

20 

7 

16 

08.21 

a. 6457 

17 

15 

23.5 

5. Ill 

21 

5 

10 

49.01 

2.6422 

18 

43 

21.5 

1.434 

21 

7 

18 

46.87 

2.6430 

17 

10 

13.0 

5.239 

22 

5 

13 

27.63 

a. 6451 

18 

44 

43.4 

1.297 

22 

7 

21 

25-37 

S.6402 

17 

04 

54.8 

5.367 

23 

5 

16 

06.42 

a. 6478 

18 

45 

57.1 

1.158 

23 

7 

24 

03.69 

2.6372 

16 

59 

29.0 

5.493    , 

24 

5 

18 

45.37 

+  a.  6505 

N.18 

47 

02.4 

+  1.019 

24 

'     7 

26 

41.84 

+  2.6342 

N.16 

53 

55.7 

;  -5.618 

1 

— 

-— 

—    — 

_ 

_  _ — 

- 

- 

- 

- 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Right 
Aacension. 


Diff.  for 
I  Minute. 


Declinatioa 


Diff.  for 
I  Minnte, 


O 
I 
2 

3 

4 

5 
6 

7 

8 

9 

lO 

II 

12 

13 

14 

15 
16 

17 

18 

19 
20 

21 

22 

23 


1  ' 

I 

2  I 

3 

4 

5  1 

7  I 
8 

9 
10 

11  ! 

12  I 

13  i 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 

24 


TUESDAY  13. 


h 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


m 
26 
29 

31 

34 

37 

39 
42 

45 
47 
50 
52 
55 
58 
8  00 
8  03 
8  05 
8  08 
8   10 

8  13 
8   16 

8   18 

8  21 

8  23 
8  26 


8  28 

8  31 
8  33 
8  36 
8  38 
8  41 

8  43 
8  46 

8  48 

8  51 
8  53 
8  56 

8  58 
01 

03 
06 

08 

II 

13 
16 

18 

21 


s 
41.84 
19.80 

57.57 

35.14 
12.51 

49.67 

26.62 

03.36 

39.88 

16.17 

52.23 

28.05 

03.63 

38.97 
14.06 

48.90 

23.48 

57.80 

31.86 

05.65 
39.18 

12.43 

45.40 
18.10 


I 


+  2.634a  N. 
2.63x1 
2.6278 

2.6245 

2.62ZI 
2.6176 
2.614I 
2.6105 
2.6067 
2.6029 

a. 5990 

2.5950 
2.59x0  ' 
2.5869  ' 

2.5827  I 

a. 5785 

2.5742 

2.5698 

2.5654 

2.56x0 

2.5565 

2.5518 

a. 5472 
+  2.5426  N. 


16 
16 
16 
16 
16 
16 
16 
16 
16 

15 
15 
15 
15 
15 
15 
15 
15 
15 
14 
14 
14 
14 
14 
14 


53 
48 
42 

36 
30 

24 
18 

II 

05 

58 

51 
44 
37 
30 

23 
16 

08 

01 

53 
45 
38 
30 
22 

14 


55.7 
14.9 

26.6 

31.0 

28.1 

17.9 
00.6 
36.2 
04.8 
26.5 

41.3 

49.3 
50.6 

45.3 

33.4 
15.0 

50.3 

19.3 
42.0 

58.6 

09.1 

13.7 
12.4 

05.3 


5.618 

5.743 
5.866 

5.988 
6.109 
6.229 
6.348 
6.465 
6.581 
6.696 
6.810 

6.923 
7.033 
7.143 
7.252 
7.359 
7.464 
7.569 
7.673 

7.774 
7.874 

7.973 
8.070 
8.167 


WEDNESDAY  14. 


9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


23 
25 

28 


50.51 

22.64 

54.48 
26.03 

57.30 

28.27 

58.94 

29.31 

59.39 
29.17 

58.64 

27.81 

56.68 

25.24 

53.49 
21.44 

49.08 

16.41 

43.43 
10.14 

36.54 
02.63 

28.41 

53.88 

19.04 


+  2.5378  N 

2.5331 
2.5382 

2.5235 
2.5187 

2.5137 
2.5087 

a. 5037 
2.4987 

2.4937  ; 
2.4887  I 

2.4837  , 
2.4786 

2.4734  , 
2.4683 

2.4632 
2.4581 
2.4529 

2.4477 
2.4426 

2.4374 
2.4322 

2.4271 

2.4219 

+  2.4x67  N, 


14  05 

52.4 

-8.262 

0 

10  24 

13  57 

33.9 

8.353 

I 

10  27 

13  49 

lO.O 

8.444 

2 

10  29 

13  40 

40.6 

8.535 

3 

10  31 

13  32 

05.8 

8.623 

4 

10  34 

13  23 

25.8 

8.710 

5 

10  36 

13   14 

40.6 

8.796 

6 

10  38 

13  05 

50.3 

8.880 

7 

10  40 

12  56 

55.0 

8.962 

8 

10  43 

12  47 

54.9 

9.042 

9 

10  45 

12  38 

50.0 

9.122 

10 

10  47 

12  29 

40.3 

9.200 

II 

10  49 

12  20 

26.0 

9.276 

12 

10  52 

12  II 

07.2 

.    9.350 

13 

10  54 

12  01 

44.0 

9.423 

14 

10  56 

II   52 

16.5 

9.494 

15 

10  58 

II  42 

44.7 

9.564 

16 

II  01 

II   33 

08.8 

9.633 

17 

II  03 

II   23 

28.8 

9.700 

18 

II  05 

II   13 

44.8 

9.765 

19 

II  07 

II  03 

57.0 

9.828 

20 

II  09 

10  54 

05-4 

9.890 

21 

II   12 

10  44 

10.2 

9.951 

22 

II   14 

10  34 

II. 3 

10. 01 1 

23 

II   16 

10  24 

08.9 

-10.068 

24 

II   18 

Diff.  for 
z  Minnte. 


Declinatioa 


Diff.  for 
z  Minate. 


THURSDAY  15. 


o 
I 
2 

3 
4 

5 

6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 


h 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


ZZl 

28 
30 

33 

35 

37 
40 

42 
45 
47 
49 
52 
54 
56 

59 
10  01 

10  03 

10  06 

10  08 

10  10 

10  13 

10  15 

10  17 

10  20 

10  22 


s 
19.04 

43.89 
08.43 

32.66 

56.58 

20.19 

43.49 
06.49 

29.18 

51.57 

13.65 

35.43 
56.91 

18.09 

38.97 

59.55 
19.84 

39.83 

59.53 

18.93 
38.05 

56.88 

15.42 
33.68 


+  2.4167 
2.4Z16 
2.4064 
2.4012 
2.3961 

2.3909 
2.3858 
2.3807 

a. 3757 
a. 3706 

a. 3655 
2.3605 

a. 3555 
a.  3505 
2.3455 
2.3406 

2.3357 
a.  3307 
a. 3258 
2.3210 
2.3162 

2.31x4 
2.3067 

+  2.3019 


N.io  24 
10  14 
10  03 

9  53 


9 
9 
9 
9 
9 


43 

33 
22 

12 

01 

8  51 
8  40 
8  30 
8  19 
8  09 


7 

7 

7 

7 

7 

7 
6 

6 

6.31 
N.  6  20 


58 
47 
36 
26 

15 
04 

53 
42 


08.9 

— X0.068 

03.1 

10.123 

54.1 

zo. X79 

41.8 

10.231 

26.4 

Z0.283 

07.9 

10.333 

46.5 

Z0.38Z 

22.2 

zo.4a8 

55.2 

10.473 

25-5 

10.517 

53.2 

JO. 559 

18.4 

ZO.60X 

41. 1 

ZO.640 

01.6 

Z0.678 

19.8 

10.7x4 

35.9 

10.748 

50.0 

10,782 

02.1 

ZO.815 

12.2 

10.846 

20.6 

10.874 

27.3 

ZO.902 

32.3 

10.929 

35.8 

10.954 

37.8 

—  10.978 

FRIDAY  16. 


51.65 

09.35 
26.77 

43.91 
00.78 

17.38 

33.71 

49.77 

05.57 
21.10 

36.38 

51.40 

06.16 

20.67 

34.93 

48.95 
02.72 
16.25 

29.54 
42.60 

55.42 
08.01 

20.37 

32.51 
44.43 


+  2.2972  Nt  6  09 

2.2927  5  58 

2.2880  5  47 

2.2834  I  5  36 

2.2789  ,  5  25 

2.2744  5  14 

2.2699  5  03 

2.2655  4  52 

2.261Z  4  41 

2.2567  I  4  29 

2.2525  I  4  18 

2.2482  4  07 

a.a439  3  56 

a. 2397  i  3  45 

2.a357  I  3  34 

2.2316  j  3  22 

a.2275  I  311 

2.2235   I  3  00 

2.2196  2  49 

2.2Z57  2  38 

2.2ZZ7  2  27 

2.2079  2  15 

2.2042  2  04 

2.2005  I  I  53 

+  2.1968  N.  I  42 


38.4 

37.7 

35.8 

32.8 
28.7 

23.7 
17.7 

10.9 

03.3 
55.0 

46.2 

36.8 

26.9 
16.7 
06.2 

55.4 

44.5 

33.5 
22.5 

11-5 
00.6 

49.9 

39.4 
29.2 

19.4 


.001 

.032 

.041 

.059 
.076 
.092 
.107 
.120 
.133 
.143 
.152 

.z6i 
.168 

.173 
.178 

.181 
.183 
.183 
.183 
.183 
.180 

.173 
.167 

.159 
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IX. 


GREENWICH 

MEAN 

TIME. 

— ^ . . — — — — — _— _ . 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diflf.  for 

Declination. 

Diff.  for 

Hour. 

Right 

Diff.  for 

Declinati<m. 

Diff.  for  ' 

Ascension. 

X  Minute. 

I  Minute. 

Ascension. 

1  Minute. 

1  Minute. 

SA 

TURDA 

lY    17. 

MONDAY  19. 

1 

h     m 

s 

s 

0                 >                 M 

w 

h 

m         s 

s 

0 

• 

n 

»» 

O 

II    18 

44-43 

+  2.1968 

N.  I  42  19.4 

-X1.I59 

0 

13 

00    51.58 

+  2.0765 

S.   6 

47 

40.5 

-9.778 

I 

II    20 

56.13 

2.1932 

I  31   10. 1 

11.153 

I 

13 

02    56.13 

2.0752 

6 

57 

25.8 

9.732 

2 

II    23 

07.61 

2.1895 

I  20  01.2 

IX. 143 

2 

13 

05   00.60 

2.0738 

7  07 

08.3 

9.685 

3 

II    25 

18.87 

2.1860 

I  08  52.9 

".133 

3 

13 

07   04.99 

3.0725 

7 

16 

48.0 

9.637 

4 

II   27 

29-93 

2. X825 

0  57  45.3 

XX. 121 

4 

13 

09   09.30 

2.0713 

7 

26 

24.8 

9.588 

5 

II    29 

40.77 

2.1790 

0  46  38.4 

II.XO9 

5 

13 

II    13.54 

2.070X 

7 

35 

58.6 

9.539 

6 

II    31 

51.41 

2.1757 

0  35  32.2 

H.O97 

6 

13 

13    17-71 

2.0689 

7 

45 

29.5 

9.490 

7 

II  34 

01.85 

2. 1723 

0  24  26.8 

XI. 083 

7 

13 

15    21.81 

2.0678 

7 

54 

57.4 

9.439 

8 

II   36 

12.09 

2.1691 

0  13  22.3 

11.068 

8 

13 

17    25.84 

2.0667 

8 

04 

22.2 

9.388 

9 

II  38 

22.14 

2.1658 

N.  0  02   18.7 

11.053 

9 

13 

19    29.81 

2.0657 

8 

13 

44.0 

9.337 

lO 

II  40 

31.99 

2.1626 

S.    0  08  43.9 

11.035 

lO 

13 

21    33.72 

2.0647 

8 

23 

02.7 

9.285 

II 

II  42 

41.65 

2.1594 

0  19  45.5 

XI. (n8 

II 

13 

2^    37.57 

2.0637 

8 

32 

18.2 

9.232 

12 

II  44 

51.12 

2.1563 

0  30  46.0 

10.998 

12 

13 

25    41-36 

2.0628 

8 

41 

30.6 

9.X80 

13 

II  47 

00.41 

2.1532 

0  41  45-3 

10.978 

13 

13 

27    45.10 

2.0619 

8 

50 

39.8 

9.127 

14 

II  49 

09.51 

2.1502 

0  52  43.4 

10. 958 

14 

13 

29    48.79 

2.06x0 

8 

59 

45.8 

9.073 

15 

II   51 

18.44 

2.1473 

I  03  40.2 

10.936 

15 

13 

31    52.42 

2.0602 

9 

08 

48.5 

9.018 

i6 

II   53 

27.19 

2.1443 

I   14  35-7 

10.9x3 

16 

13 

33  56.01 

2.0594 

9 

17 

47.9 

8.963 

17 

II   55 

35.76 

2.1415 

I   25  29.8 

10.890 

17 

13 

35  59.55 

2.0587 

9 

26 

44.0 

.  8.908 

i8 

II   57 

44-17 

2.1388 

I  36  22.5 

X0.866 

18 

13 

38  03.05 

2.0579 

9 

35 

36.8 

8.852 

19 

II   59 

52.41 

2.1359 

I  47   13.7 

10.84X 

19 

13 

40  06.50 

2.0573 

9 

44 

26.2 

8.795 

20 

12  02 

00.48 

2.1332 

I   58  03.4 

10.815 

20 

13 

42  09.92 

2.0567 

9 

53 

12.2 

8.738 

21 

12  04 

08.40 

2.1306 

2  08  51.5 

10.788 

21 

13 

44  13.30 

2.0560 

10 

01 

54.8 

8.681    ' 

22 

12  06 

16.15 

2.1279 

2   19  37.9 

10.760 

22 

13 

46   16.64 

2.0554 

10 

10 

33.9 

8.623    . 

23 

12  08 

23-75 

SI 

+  2.1254 
L^NDAY 

S.    2  30  22.7 
18. 

-10.733 

23 

13 

48   19.95 
Tl 

+  2.0549 
JESDA^ 

S.  10 
V  20. 

19 

09.5 

-8.565 

O 

12   10 

31.20 

+  2.1229 

S,     2    41    05.7 

-10.703 

0 

13 

50  23.23 
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46.46 

2.0091 

13 

51 

33.7 

6.633 

5 

18 

58 

06.35 

2.0594 

17 

45*49.2 

3.199 

5 

20 

35 

46.97 

2.0079 

13 

44 

53.8 

6.697 

6 

19 

00 

09.89 

2.0586 

17 

42  34-8 

3.280 

6 

20 

37 

47.41 

2.0068 

13 

38 

10. 1 

6.759 

7 

19 

02 

13.38 

2.0578 

17 

39   15.6 

3.360 

7 

20 

39 

47.78 

2.0056 

13 

31 

22.7 

6.82Z 

8 

19 

04 

16.82 

2.0569 

17 

35  51.6 

3.440 

8 

20 

41 

48.08 

2.0045 

13 

24 

31.6 

6.883   ' 

9 

19 

06 

20.21 

2.0560 

17 

32  22.8 

3.520 

9 

20 

43 

48.32 

2.0034 

13 

17 

36.8 

6.944 

lO 

19 

08 

23-54 

2.0551 

17 

28  49.2 

3.600 

10 

20 

45 

48.49 

2.0023 

13 

10 

38.3 

7.006 

II 

19 

10 

26.82 

2.0542 

17 

25  10.8 

.3.679 

II 

20 

47 

48.59 

2.00x1 

13 

03 

36.1 

7.066 

12 

19 

12 

30.04 

2.0533 

17 

21  27.7 

3.758 

12 

20 

49 

48.62 

2.0C00 

12 

56 

30.4 

7.125 

1 

13 

19 

14 

33-21 

2.0523 

17 

17  39.9 

3.837 

13 

20 

51 

48.59 

1.9989 

12 

49 

21. 1 

7.184 

14 

19 

16 

36.32 

2.0513 

17 

13  47-3 

3.9x6 

14 

20 

53 

48.49 

1.9978 

12 

42 

08.3 

7.^43 

15 

19 

18 

39-37 

2.0503 

17 

09  50.0 

3.994 

15 

20 

55 

48.33 

X.9968 

12 

34 

51-9 

7.302 

16 

19 

20 

42.36 

2.0494 

17 

05  48.0 

4.072 

16 

20 

57 

48.11 

1.9958 

12 

27 

32.1 

7.359 

17 

19 

22 

45-30 

2.0484 

17 

01  41.4 

4.149 

17 

20 

59 

47.82 

1.9947 

12 

20 

08.8 

7.4x7    1 

18 

19 

24 

48.17 

2.0473 

16 

57  30.1 

4.227 

18 

21 

01 

47-47 

1.9937 

12 

12 

42.1 

7.473    1 

19 

19 

26 

50.98 

2.0463 

16 

53   14-2 

4.303 

19 

21 

03 

47.06 

X.9926 

12 

05 

12.0 

7.530 

20 

19 

28 

53.73 

2.0453 

16 

48  53.7 

4.380 

20 

21 

05 

46.58 

1.99x6 

II 

57 

38.5 

7.585 

21 

19 

30 

56.42 

a. 0443 

16 

44  28.6 

4.457 

21 

21 

07 

46.05 

1.9907 

II 

50 

01.8 

7.640 

22 

19 

32 

59.04 

2.0432 

16 

39  58.9 

4-533 

22 

21 

09 

45-46 

1.9896 

II 

42 

21.7 

7.696 

23 

19 

35 

01.60 

2.0422 

16 

35  24.6 

4.609 

23 

21 

II 

44.80 

1.9886 

" 

34 

38.3 

7.750 

24 

19 

37 

04.10 

+  2.0411 

S.I6 

30  45-8 

+  4.684 

24 

21 

13 

44-09 

+  1.9877 

S.ii 

26 

51.7 

+  7.803 

XII. 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Hoar. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Ascension. 

I  Minute. 

I  Minute. 

Aacenftioa 

X  Minute. 

X 

Minate.  1 

1 

1 

TH 

URSDi\ 

lY  29. 

SATURDAY  31 

• 

1 

h 

m       s 

s 

0                 '                 M 

»» 

h    m       8 

s 

e 

f 

m 

., 

O 

21 

13   44.09 

+  1.9877 

S.ii  26  51.7 

+  7.803 

0 

22   48   25.84 

+  1.9681 

S.  4 

21 

31.4 

+ 

9.689 

I 

21 

15  43-32 

1.9868 

II   19  01.9 

7.856 

I 

22    50   23.93 

1.9684 

4 

II 

49.3. 

9.7x3 

2 

21 

17   42.50 

Z.9858 

II   II  09.0 

7.908 

2 

22    52    22.05 

1.9688 

4 

02 

05.8 

9.737 

3 

21 

19   41.62 

1.9849 

II  03  13.0 

7.960 

3 

22    54    20.18 

1.9691 

3 

52 

20.9 

9.759 

4 

21 

21    40.69 

1.9840 

10  55  13.8 

8.012 

4 

22    56    18.34 

1.9696 

3 

42 

34.7 

9.781 

5 

21 

23    39.70 

I.983I 

10  47  II. 6 

8.062 

5 

22    58    16.53 

1.9701 

3 

32 

47.2 

9.803 

6 

21 

25    38.66 

1.9823 

10  39  06.4 

8.H3 

6 

23    00    14.75 

1.9706 

3 

22 

58.4 

9.823 

7 

21 

27    37.57 

I.98I4 

10  30  58.1 

8.162 

7 

23    02    13.00 

i.97«2 

3 

13 

08.3  1 

9.844 

8 

21 

29    36.43 

Z.9806 

10  22  46.9 

8.211 

8 

23    04    11.29 

I. 9718 

3 

03 

17.1 

9.863 

9 

21 

31    35.24 

1.9798 

10  14  32.8 

8.259 

9      23  06  09.61 

1.9723 

2 

53 

24.7 

9.882    ' 

lO 

21 

33  34.00 

1.9790 

10  06  15.8 

8.308 

10      23  08  07.97 

1.9730 

2 

43 

31.2 

9.901 

II 

21 

35  32.72 

1.9783 

9  57  55-9 

8.356 

II 

23    10   06.37 

1.9737 

2 

33 

36.6 

9.918 

12 

21 

37  31.39 

1.9775 

9  49  33.1 

8.403 

12 

23    12   04.81 

1.9744 

2 

23 

41.0  1 

9.935 

13 

21 

39  30.02 

Z.9768 

9  41  07.6 

8.448 

13      23  14  03.30 

1.9752 

2 

13 

44.4 

9.951 

14 

21 

41  28.61 

I. 9761 

9  32  39.3 

8.494 

14 

23    16    01.83 

1.9760 

2 

03 

46.9 

9.967 

15 

21 

43  27.15 

1.9753 

9  24  08.3 

8.539 

15 

23    18    00.42 

1.9769 

53 

48.4 

9.982 

i6 

21 

45  25.65 

1.9747 

9  15  34.6 

8.583 

16 

23    19    59.06 

1.9778 

43 

49.1 

9.996 

17 

21 

47  24.11 

1.9741 

9  06  58.3 

8.6a6 

17 

23    21    57.76 

1.9788 

33 

48.9 

10.009 

i8 

21 

49  22.54 

1.9735 

8  58   19.3 

8.672 

18 

23    23    56.51 

1.9797 

23 

48.0 

10.022 

19 

21 

51   20.93 

1.9729 

8  49  37.7 

8.714 

19 

23    25    55.32 

1.9807 

13 

46.3' 

10.034 

20 

21 

53   19.29 

1.9723 

8  40  53.6 

8.756 

20 

23    27    54.20 

1.98x8 

03 

43.9 

X0.045 

21 

21 

55   17.61 

I. 9718 

8  32  07.0 

8.797 

21 

23    29    53.14 

1.9830 

0 

53 

40.9 

10.055 

22 

21 

57  15.90 

X.97I3 

8  23  17.9 

8.838 

22 

23    31    52.16 

1.9842 

0 

43 

37.3 

10.065 

23 

21 

59   14.16 

+  1.9708 

S.  8  14  26.4 

+  8.879 

23 

23  33  51.24 

+  1.9853 

S.  0 

33 

33.1    +X0.075  ' 

• 

I 

•RIDAY 

'  30. 

SUNDA 

Y,  FEB 

RUARY 

I. 

o 

I 

22 
22 

01   12.39 
03   10.59 

+  1.9703 
1.9698 

S.   8  05  32.4 
7  56  36.1 

+  8.919 
8.958 

0  !  23  35  50.39  i 

+  1.9865 

S.  0 

23 

28.3  i  +  X0.084  \ 

1 

2 

22 

05  08.77 

1.9695 

7  47  37.4 

8.997 

1 

3 

22 

07  06.93 

X.9691 

7  38  36.5 

9.034 

4 
5 

22 
22 

09  05.06 
II  03.17 

1.9687 
1.9683 

7  29  33.3 
7  20  27.9 

9.07a 
9.109 

PHASES 

OF  THE  MOON. 

6 
7 

22 

22 

13  01.26 

14  59.34 

I. 9681 
1.9678 

7  II   20.2 
7  02  10.4 

9.146 
9. 181 

8 

1 

22 

16  57.40 

1.9676 

6  52  58.5 

9.215 

d      h 

m 

1 

9 

22 

18  55.45 

1.9674 

6  43  44.6 

9.249 

3)     First  Quarte 

r    .     . 

.    Jan. 

6  09 

56.5 

lO 

22 

20  53.49 

1.9672 

6  34  28.6 

9.283 

0     Full  Moon    . 

•         • 

•          • 

• 

13   02 

17.3 

1    II 

22 

22  51.51 

1.9670 

6  25   10.6 

9.317 

^^ 

:    12 

22 

24  49.53 

1.9669 

6  15  50.6 

9.349 

(^      Last  Quartei 

r    .     . 

•          • 

• 

19    23 

49.1 

1    13 

22 

26  47.54 

1.9668 

6  06  28.7 

9.381 

%     New  Moon    . 

.     . 

•          • 

• 

28   04 

38.6 

14 

22 

28  45.55 
30  43-56 

1.9668 
1.9668 

5  57  04.9 

9.412 

15 

22 

5  47  39-3 

9.443 

16 

22 

32  41.56 

1.9668 

5  38   11.8 

9.473 

17 

22 

34  39.57 

1.9668 

5  28  42.6 

9.501 

d 

h 

18 

22 

36  37.58 

1.9669 

5  19  II. 7 

9.530 

(£      Perigee     . 

•     •     • 

•          • 

Jan.      12 

14.9 

19 

22 

38  35.60 

1.9670 

5  09  39.0 

9.559 

C     Apogee     . 

•     .     . 

•          • 

• 

.       25 

10.3 

20 

21 

22 
22 

40  33.62 
42  31.65 
44  29.70 

X.9671 

1.9673 
1.9676 

5   OD   04.6 

4  50  28.7 
4  40  51. 1 

9.586 
9.613 

9.639 

22 

22 

23 

22 

46  27.76 

1.9678 

4  31   12.0 

9.664 

24 

22 

48  25.84 

+  i.g68i 

S.  4  21  31.4 

+  9.689 

14 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

ol 

p.  L. 

p.  L. 

P.  L. 

p.  L. 

Name  and  Direction 

Noon 

9 

of 

Illh 

of 

Vlh 

of 

IXh 

of 

^  O 

Q 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

e        f 

w 

0        »       » 

0       f 

w 

9          f          m 

I 

Sun 

W. 

28  45 

07 

3488 

30   05   45 

3479 

31    26 

33 

3469 

32  47  32 

3459 

a  Arietis 

E. 

87  13 

16 

3117 

85  45  27 

3"3 

84    17 

33 

3109 

82  49  34 

3105 

Aldebaran 

• 

E. 

120  24 

II 

3036 

118  54  43 

303a 

117    25 

10 

3027 

115  55  31 

aoaa 

2 

Sun 

W. 

39  34 

55 

3417 

40  56  52 

3408 

42    18 

59 

3400 

43  41  16 

339Z 

a  Arietis 

E. 

75  28 

25 

3083 

73  59  55 

3079 

72   31 

20 

3074 

71  02  39 

3070 

Aldebaran 

E. 

108  25 

43 

2996 

106  55  25 

2989 

105   24 

59 

2983 

103  54  25 

2977 

3 

Sun 

W. 

50  35 

15 

3345 

51  58  35 

3335 

53  22 

06 

3324 

54  45  50 

3313 

a  Arietis 

E. 

63  37 

43 

3044 

62  08  25 

3039 

60  39 

00 

3034 

59  09  29 

3029 

Aldebaran 

E. 

96  19 

26 

2939 

94  47  57 

2931 

93  16 

18 

8923 

91  44  28 

2913 

4 

Sun 

W. 

61  47 

39 

3257 

63  12  41 

3244 

64  37 

58 

3231 

66  03  30 

3219 

Jupiter 

W. 

25  54 

35 

303a 

27  24  08 

3012 

28  54 

06 

2993 

30  24  28 

2975 

a  Arietis 

E. 

51  40 

19 

3004 

50  10  II 

3000 

48  39 

58 

2996 

47  09  40 

3992 

Aldebaran 

E. 

84  02 

19 

2865 

82  29  15 

2854 

80  55 

57 

3842 

79  22  24 

a83i 

5 

S'lN 

W. 

73  15 

06 

3149 

74  42   16 

3135 

76  09 

43 

3iao 

77  37  29 

3105 

Jupiter 

W. 

38  01 

48 

2889 

39  34  21 

2873 

41  07 

14 

2856 

42  40  29 

2839  i 

a  Arietis 

E. 

39  37 

23 

2988 

38  06  55 

299* 

36  36 

31 

2995 

35  06  12 

3002 

Aldebaran 

E. 

71  30 

48 

2769 

69  55  40 

2756 

68  20 

14 

2742 

66  44  30 

2728 

Pollux 

E. 

114  II 

50 

8876 

112  39  01 

aSfio 

III  05 

51 

3843 

109  32  19 

2828 

6 

Sun 

W. 

85  01 

06 

3<»3 

86  30  50 

3006 

88  00 

55 

2989 

89  31  22 

2972 

Jupiter 

W. 

50  32 

10 

2756 

52  07  36 

2738 

53  43 

25 

2721 

55  19  37 

2703 

Foinalhaut 

W. 

42  49 

09 

3667 

44  06  31 

3593 

45  25 

13 

3525 

46  45  ^ 

3460 

Aldebaran 

E. 

58  41 

03 

a654 

57  03  21 

2639 

55  25 

19 

2623 

53  46  55 

9607 

Pollux 

E, 

loi  39 

29 

2746 

100  03  50 

2729 

98  27 

49 

2713 

96  51  26 

2696 

7 

Sun 

W. 

97  09 

II 

388Z 

98  41  54 

2862 

100  15 

01 

2844 

loi  48  32 

2825 

Jupiter 

W. 

63  26 

33 

2614 

65  05  09 

2596 

66  44 

09 

2578 

68  23  34 

2560 

Fomalhaut 

W. 

53  41 

35 

3195 

55  07  50 

315a 

56  34 

57 

3109 

58  02  56 

3068  , 

a  Pegasi 

W. 

36  12 

13 

3100 

37  40  23 

3041 

39  09 

45 

2986 

40  40  15 

2935 

Aldebaran 

E. 

45  29 

22 

2524 

43  48  42 

2507 

42  07 

39 

2490 

40  26  12 

2472 

Pollux 

E. 

88  43 

55 

2612 

87  05  16 

2595 

85  26 

14 

2577 

83  46  48 

2560 

Regulus 

E. 

125  18 

14 

2540 

123  37  57 

2521 

121  57 

13 

2502 

120  16  03 

2485 

8 

Sun 

W. 

109  42 

14 

273X 

III   18  13 

271a 

112  54 

36 

2693 

114  31  25 

3675 

■ 

Jupiter 

W. 

76  46 

59 

2468 

78  28  57 

2450 

80  II 

21 

2431 

81   54  II 

2414 

Fomalhaut 

W. 

65  34 

34 

2893 

67  07  02 

2862 

68  40 

09 

2832 

70  13  55 

2804 

a  Pegasi 

W. 

48  27 

39 

2726 

50  03  44 

2692 

51  40 

35 

2657 

53  18  12 

2626 

Aldebaran 

E. 

31  52 

52 

2387 

30  08  59 

2370 

28  24 

41 

2353 

26  39  59 

9337  \ 

Pollux 

E. 

75  23 

50 

2478 

73  42  06 

2462 

71   59 

59 

2446 

70  17  30 

2431 

Regulus 

E. 

"I  43 

56 

2394 

no  00  13 

2377 

108  16 

05 

2359 

106  31  31 

2340 

1     ^ 

Sun 

W. 

122  41 

37 

2585 

124  20  52 

2569 

126  00 

30 

2552 

127  40  31 

2536 

Jupiter 

W. 

90  34 

42 

2326 

92  20  04 

2309 

94  05 

51 

2292 

95  52  02 

2876  i 

Fomalhaut 

W. 

78  II 

30 

2680 

79  48  37 

2658 

81   26 

14 

2637 

83  04  19 

2618 

a  Pegasi 

W. 

61  36 

25 

2488 

63  17  55 

2463 

65  00 

00 

2440 

66  42  3S 

24x7 

Pollux 

E. 

6i  39 

47 

2360 

59  55  15 

2348 

58  10 

26 

2337 

56  25  20 

2326 

Regulus 

E. 

97  42 

10 

2253 

95  55  01 

8237 

94  07 

28 

2220 

92  19  30 

8203 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.  L. 

P.  L. 

P.  L. 

P.  U 

Name  and  Direction 

Midnight 

of 

XVi» 

of 

XVIIIh 

of 

XXIh 

of 

^ 

a 

Oi  UDJeCl. 

DifE. 

Diff. 

Diff. 

Diff. 

e         f        tt 

0            r 

H 

0         >         m 

0      * 

m 

I 

Sun 

W. 

34  o8  42 

3451 

35  30 

OI 

3443 

36  51  29 

3434 

38   13  07 

3425 

a  Arietis 

E. 

81   21  31 

3ZOI 

79  53 

23 

3096 

78  25  09 

3092 

76  56 

50 

3087 

Aldebaran 

E. 

1x4  25  46 

30x8 

"2  55 

55 

3013 

III  25  58 

3007 

109  55 

54 

3001 

2 

Sun 

W. 

45  03  43 

3382 

46  26 

20 

3373 

47  49  07 

3363 

49  12 

06 

3354 

a  Arietis 

E. 

69  33  53 

3065 

68  05 

00 

3060 

66  36  01 

3054 

65  06 

55 

3049 

Aldebaran 

E. 

102  23  43 

sjy/o 

100  52 

53 

2963 

99  21   54 

2955 

97  50 

45 

2947 

3 

Sun 

W. 

56  09  46 

330a 

57  33 

54 

3291 

58  58  16 

3280 

60  22 

51 

3269 

a  Arietis 

E. 

57  39  52 

3023 

56  10 

08 

3018 

54  40  18 

3013 

53  10 

21 

3009 

Aldebaran 

E. 

go  12  26 

2905 

88  40 

13 

2895 

87  07  48 

2885 

85  35 

10 

2875 

4 

Sun 

W. 

67  29  17 

3ao6 

68  55 

19 

3192 

70  21  38 

3178 

71  48 

13 

3163 

Jupiter 

W. 

31  55  12 

8957 

33  26 

19 

2940 

34  57  47 

2923 

36  29 

37 

2906| 

1 

a  Arietis 

E. 

45  39  17 

9989 

44  08 

51 

2987 

42  38  22 

2986 

41  07 

52 

2987 

Aldebaran 

E. 

77  48  36 

2819 

76  14 

33 

2808 

74  40  15 

2795 

73  05 

40 

2782 

5 

Sun 

W. 

79  05  33 

3089 

80  33 

56 

3073 

82  02  39 

3056 

83  31 

42 

0 

3039 

JUPITER 

W. 

44  14  06 

2823 

45  48 

04 

2806 

47  22  24 

2789 

48  57 

06 

2772 

a  Arietis 

E. 

33  36  OI 

3013 

32  06 

05 

3027 

30  36  26 

3044 

29  07 

08 

3066 

Aldebaran 

E. 

65  08  27 

2714 

63  32 

06 

2699 

61  55  25 

26S4 

60  18 

24 

2669 

Pollux 

E. 

107  58  27 

281Z 

106  24 

14 

2796 

104  49  41 

2779 

103  14 

46 

2763 

6 

Sun 

W. 

91    02    10 

2954 

92  33 

21 

2936 

94  04  54 

2917 

95  36 

51 

2899 

Jupiter 

W. 

56  56  13 

2686 

58  33 

12 

2668 

60  10  35 

2650 

61  48 

22 

2632 

Fomalhaut 

W. 

48  06  19 

3400 

49  28 

35 

3345 

50  51  55 

3292 

52  16 

16 

3242 

1 

Aldebaran 

E. 

52  08  10 

2591 

50  29 

02 

2574 

48  49  32 

2558 

47  09 

39 

2540 

Pollux 

E. 

95  14  41 

2680 

93  37 

34 

2663 

92  00  04' 

2646 

90  22 

II 

2629 

7 

Sun 

W. 

103  22  27 

2806 

104  56 

47 

2788 

106  31  31 

27«9 

108  06 

40 

2750 

1 

Jupiter 

W. 

70  03  24 

2542 

71  43 

39 

2523 

73  24  20 

2504 

75  05 

.27 

2487 

Fomalhaut 

W. 

59  31  45 

3030 

61  01 

20 

2993 

62  31  41 

2958 

64  02 

46 

2924 

1 

a  Pegasi 

W. 

42  II  50 

2887 

43  44 

25 

3843 

45  17  57 

2801 

46  52 

23 

2763  ! 

Aldebaran 

E. 

38  44  20 

2456 

37  02 

05 

2438 

35  19  25 

2422 

33  36 

21 

2404 

Pollux 

E. 

82  06  58 

2544 

80  26 

46 

2527 

78  46  10 

2510 

77  05 

II 

2494 

1 

1 

Regulus 

E. 

118  34  29 

2467 

n6  52 

29 

2449 

115  10  04 

2431 

113  27 

13 

2412 

8 

Sun 

W. 

I 16  08  38 

2657 

117  46 

16 

2638 

119  24  19 

2621 

121  02 

46 

1 
2603 

Jupiter 

W. 

83  37  26 

2396 

85  21 

07 

2378 

87  05  13 

2360 

88  49 

45 

2343  1 

Fomalhaut 

W. 

71  48  18 

2777 

73  23 

16 

2751 

74  58  48 

2726 

76  34 

53 

2702 

a  Pegasi 

W. 

54  56  31 

2596 

56  35 

31 

2567 

58  15  II 

2539 

59  55 

30 

2513 

1 

Aldebaran 

E. 

24  54  54 

2322 

23  09 

27 

2307 

21  23  37 

2291 

19  37 

24 

2274 

1 

Pollux 

E. 

68  34  39 

2415 

66  51 

26 

2401 

65  07  53 

2387 

63  24 

00 

2373 

Regulus 

E. 

104  46  30 

2323 

103  01 

04 

2304 

lOI     15    II 

2287 

99  28 

53 

2270 

.9 

Sun 

W. 

129  20  54 

2520 

131  01 

39 

2504 

132  42  46 

2490 

134  24 

13 

2476 

Jupiter 

W. 

97  38  37 

2260 

99  25 

36 

2245 

lOI    12    57 

2229 

103  00 

41 

2214 

Fomalhaut 

W. 

84  42  50 

2599 

86  21 

47 

2583 

88  01  06 

2566 

89  40 

48 

2551 

a  Pegasi 

W. 

68  25  48 

2396 

70  09 

28 

2375 

71  53  38 

2356 

73  38 

16 

2337 

Pollux 

E. 

54  39  58 

2316 

52  54 

22 

2308 

51  08  34 

2300 

49  22 

35 

2294 

Regulus 

E. 

90  31  07 

2188 

88  42 

21 

2172 

86  53  13 

2157 

85  03 

40 

2x42 

16 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

P.  L. 

P.  L. 

P.  L. 

P.L. 

Name  and  Direction 

Noon 

• 

of 

Illh 

of 

Vlh 

of 

IXh 

of 

of  Object 

Difif. 

Diff. 

Diff. 

Diff. 

o 

> 

tr 

0       ' 

w 

0 

t 

» 

e 

1 
t 

w 

10 

Jupiter 

W. 

104 

48 

47 

2200 

106   37 

15 

2186 

108 

26 

03 

2173 

IIO 

15 

II 

2x6x 

Fomalhaut 

W. 

91 

20 

5^ 

8537 

93  01 

13 

2524 

94 

41 

53 

2513 

96 

22 

48 

2504 

a  Pegasi 

W. 

75 

23 

21 

2320 

77  08 

52 

2302 

78 

54 

48 

2287 

80 

41 

07 

2272 

a  Arietis 

W. 

31 

51 

57 

2417 

33  35 

07 

2377 

35 

19 

15 

2339 

37 

04 

17 

2306 

Pollux 

E. 

47 

36 

27 

2290 

45  50 

13 

2288 

44 

03 

56 

2287 

42 

17 

37 

2289 

Regulus 

E. 

83 

13 

45 

2128 

81   23 

28 

2x15 

79 

32 

51 

2101 

77 

41 

53 

2088 

Mars 

E. 

123 

22 

42 

2231 

121  35 

01 

2216 

119 

46 

57 

2202 

117 

58 

32 

2188 

II 

Fomalhaut 

W. 

104 

50 

08 

2476 

106  31 

55 

2476 

108 

13 

42 

2478 

109 

55 

26 

2482 

a  Pegasi 

W. 

89 

37 

45 

2212 

91   25 

55 

2202 

93 

14 

19 

2194 

95 

02 

55 

2188 

a  Arietis 

W. 

46 

00 

21 

2180 

47  49 

19 

2162 

49 

38 

44 

2145 

51 

28 

36 

2129 

Aldebaran 

W. 

II 

47 

10 

2056 

13  39 

17 

2040 

15 

31 

49 

2026 

17 

24 

42 

2014 

Regulus 

E. 

68 

22 

29 

2033 

66  29 

47 

202S 

64  36 

52 

2017 

62 

43 

44 

2009 

Mars 

E. 

108 

51 

32 

2128 

107  01 

15 

2x18 

105 

10 

44 

2109 

103 

19 

58 

2x00 

Spica 

E. 

121 

58 

01 

2023 

120  05 

02 

2014 

118 

II 

49 

2005 

116 

18 

22 

1997 

12 

a  Pegasi 

W. 

104 

07 

50 

2172 

105  57 

00 

2173 

107 

46 

09 

2x75 

109 

35 

14 

2178 

a  Arietis 

W. 

60 

42 

59 

2074 

62  34 

38 

2067 

64 

26 

28 

2061 

66 

18 

27 

2056 

Aldebaran 

W. 

26 

53 

14 

1974 

28  47 

30 

1969 

30 

41 

53 

1965 

32 

36 

22 

1963 

Regulns 

E. 

53 

15 

35 

1985 

51  21 

37 

1982 

49 

27 

35 

1981 

47 

33 

31 

X98Z 

Mars 

E. 

94 

03 

17 

2070 

92  II 

31 

2066 

90 

19 

40 

2063 

88 

27 

44 

2061 

Spica 

E. 

106 

48 

21 

1968 

104  53 

56 

1964 

102 

59 

25 

1962 

lOI 

04 

50 

i960 

13 

a  Arietis 

W. 

75 

39 

37 

2050 

77  31 

54 

2052 

79 

24 

08 

2054 

81 

16 

18 

2058 

Aldebaran 

W. 

42 

09 

16 

1964 

44  03 

47 

1967 

45 

58 

13 

X97X 

47 

52 

34 

1975 

Regulus 

E. 

38 

03 

35 

X995 

36  09 

53 

2001 

34 

16 

21 

2009 

32 

23 

01 

2019 

Mars 

E. 

79 

07 

40 

2063 

77  15 

44 

2067 

75 

23 

54 

2071 

73 

32 

09 

2076 

Spica 

E. 

91 

31 

38 

1963 

89  37 

06 

1966 

87 

42 

38 

1970 

85  48 

16 

»975 

14 

a  Arietis 

W. 

90 

35 

06 

2092 

92  26 

17 

2103 

94 

17 

12 

2113 

96 

07 

52 

2124 

Aldebaran 

W. 

57 

22 

05 

3010 

59   15 

24 

20x9 

61 

08 

28 

2029 

63 

01 

17 

2039 

Mars 

E. 

64 

15 

40 

21 12 

62  24 

58 

2X22 

60 

34 

32 

2132 

58 

44 

22 

2x43 

Spica 

E. 

76 

18 

47 

201 1 

74  25 

30 

2021 

72 

32 

28 

2031 

70 

39 

41 

2041 

Antares 

E. 

121 

39 

22 

2070 

119  47 

36 

2077 

117 

56 

01 

2084 

116 

04 

37 

2092 

15 

a  Arietis 

W. 

105 

16 

27 

2194 

107  05 

04 

2210 

108 

53 

17 

2227 

no 

41 

04 

2245 

Aldebaran 

W. 

72 

20 

53 

2103 

74  II 

47 

2117 

76 

02 

20 

2132 

77 

52 

30 

2x47 

Pollux 

W. 

31 

08 

44 

2442 

32  51 

19 

2426 

34 

34 

16 

2414 

36 

17 

31 

2405 

Mars 

E. 

49 

38 

01 

2209 

47  49 

47 

2225 

46 

01 

56 

2241 

44 

M 

29 

2257 

Spica 

E. 

61 

20 

18 

2105 

59  29 

27 

2120 

57 

38  58 

2135 

55 

48 

52 

215Z 

Antares 

E. 

106 

51 

30 

2150 

105  01 

47 

2x65 

103 

12 

26 

2178 

lOI 

23 

25 

2192 

i6 

Aldebaran 

W. 

86 

57 

17 

2231 

88  44 

58 

2249 

90 

32 

12 

2267 

92 

19 

00 

228s 

Pollux 

W. 

44 

55 

09 

24ZI 

46  38 

28 

2419 

48 

21 

36 

2427 

50 

04 

33 

2437  1 

Mars 

E. 

35 

23 

37 

2349 

33  38 

49 

2369 

31 

54 

30 

2390 

30 

10 

41 

24x2  , 

Spica 

E. 

46 

44 

33 

2236 

44  56 

59 

2255 

43 

09 

53 

2272 

41 

23 

13 

2291 

Antares 

E. 

92 

24 

12 

2276 

90  37 

37 

2293 

88 

51 

27 

231 1 

87 

05 

44 

2330 

Sun 

E. 

139 

21 

41 

asB6 

137  42 

27 

2605 

136 

03 

39 

2623 

134 

25 

15 

2641 

17 

Aldebaran 

W. 

lOI 

06 

09 

2380 

102  50 

12 

2400 

104 

33 

47 

2419 

106 

16 

55 

2438 

Pollux 

W. 

58 

35 

II 

2502 

60  16 

21 

2518 

61 

57 

09 

2533 

63 

37 

37 

2549 

Regulus 

W. 

21 

33 

50 

2467 

23   15 

50 

2476 

24 

57 

38 

2486 

26 

39 

II 

2498 

XVI. 


JANUARY,  1903. 


17 


GREENWICH  MEAN  TIME. 

« 

LUNAR  DISTANCES. 

1     gj 

P.  L. 

P.  L. 

P.  L. 

P.  L. 

Name  and  Direction    1 

Midnight. 

of 

XVh 

of 

XVIIIh 

of 

XXIh 

of 

Q 

of  Object. 

- 

DifF. 

Diff. 

e         f 

n 

Diff. 

Dtff. 

1 

e 

9                99 

0         > 

w 

0 

t 

w 

1 

1    lO 

Jupiter 

W. 

112 

04    38 

2149 

"3  54 

23 

2137 

115  44 

26 

2127 

117 

34 

44 

2ZX6 

Fomalhaut 

W. 

98 

03    56 

2495 

99  45 

16 

2487 

lOI    26 

47 

2482 

103 

08 

25 

2479 

1 

a  Pegasi 

w. 

82 

27    48 

3258 

84   14 

50 

2245 

86  02 

II 

2233 

87 

49 

50 

2222 

a  Arietis 

w. 

38 

50    08 

2275 

40  36 

44 

2247 

42  24 

01 

2223 

44 

II 

54 

2200 

1 

Pollux 

E. 

40 

31     20 

2294 

38  45 

II 

2302 

36  59 

14 

2313 

35 

13 

33 

23*7   , 

Regulus 

E. 

75 

50*36 

2076 

73  59 

00 

2064 

72  07 

06 

2053 

70 

14 

55 

2043   1 

1  Mars 

1 

E. 

116 

09    46 

2174 

114  20 

40 

2162 

112  31 

15 

2150 

no 

41 

32 

2x39   j 

1 

II   1  Fomalhaut 

W. 

III 

37  05 

2487 

113   18 

37 

2495 

"4  59 

57 

2506 

116 

41 

02 

1 

2519 

a  Pegasi 

W. 

96 

51  41 

2182 

98  40 

35 

2178 

100  29 

36 

2x75 

102 

18 

41 

2172 

I 

a  Arietis 

W. 

53 

18  51 

2115 

55  09 

27 

2x03 

57  00 

21 

2092 

58 

51 

33 

2083 

Aldebaran 

W. 

19 

17  54 

2003 

21   II 

24 

1993 

23  05 

09 

1986 

24 

59 

06 

1979 

Regulus 

E. 

60 

50  24 

2003 

58  56 

54 

1997 

57  03 

15 

1992 

55 

09 

28 

1988 

Mars 

E. 

lOI 

28  59 

2092 

99  37 

48 

2086 

97  46 

27 

2079 

95 

54 

56 

2074 

Spica 

E. 

114 

24  43 

1989 

112  30 

52 

1982 

no  36 

50 

1977 

108 

42 

39 

X972 

1 

'   12      a  Pegasi 

W. 

III 

24   14 

2183 

113   13 

07 

2189 

115  01 

51 

2x98 

116 

50 

22 

3209 

,  aArietis 

W. 

68 

10  34 

2053 

70  02 

46 

2051 

71  55 

01 

2049 

73 

47 

19 

2049 

1 

Aldebaran 

W. 

34 

30  55 

1963 

36  25 

30 

I96I 

38  20 

06 

X96X 

40 

14 

42 

X962   ' 

Regulus 

E. 

45 

39  26 

X981 

43  45 

22 

1983 

41   51 

21 

1986 

39 

57 

25 

X99O  ' 

Mars 

E. 

86 

35  44 

2060 

84  43 

43 

2059 

82  51 

41 

2059 

80 

59 

39 

2061 

Spica 

E. 

99 

10  12 

1959 

97  15 

33 

1958 

95  20 

53 

X959 

93 

26 

14 

1961 

1 

1  13  ,  aArietis 

W. 

83 

08  22 

2063 

85  00 

18 

2069 

86  52 

05 

2076 

88 

43 

42 

2084 

Aldebaran 

W. 

49 

46  48 

1981 

51  40 

53 

1987 

53  34 

47 

1994 

55 

28 

32 

200Z 

Regulus 

E. 

30 

29  56 

2031 

28  37 

09 

2044 

26  44  42 

2059 

24 

52 

39 

2075 

:  Mars 

E. 

71 

40  31 

2o8z 

69  49 

03 

2087 

67  57 

44 

2094 

66 

06 

36 

2102 

;  Spica 

E  . 

83 

54  02 

I98I 

81  59 

57 

1987 

80  06 

02 

1994 

78 

12 

18 

2002 

14     a  Arietis 

W. 

97 

58   15 

2x36 

99  48 

19 

2x49 

loi  38 

03 

2x63 

103 

27 

26 

2x78 

1            Aldebaran 

W. 

64 

53  50 

2051 

66  46 

05 

2064 

68  38 

00 

2076 

70 

29 

36 

2o88 

Mars 

E. 

56 

54  27 

2155 

55  04 

51 

2167 

53  15 

34 

2180 

51 

26 

37 

2194 

Spica 

E. 

68 

47   10 

2053 

66  54 

58 

2065 

65  03 

05 

2078 

63 

II 

31 

2091 

Antares 

E. 

114 

13  26 

2103 

112  22 

31 

axis 

no  31 

54 

2126 

108 

41 

33 

2137 

15 

a  Arietis 

W. 

112 

28  25 

2264 

114   15 

18 

2283 

116  01 

43 

2303 

117 

47 

38 

2324  , 

Aldebaran 

W. 

79 

42   17 

2164 

81  31 

39 

2x80 

83  20 

37 

2196 

85 

09 

10 

2214 

Pollux 

W. 

38 

00  58 

2401 

39  44 

32 

2399 

41  28 

08 

240X 

43 

II 

41 

2405 

Mars 

E. 

42 

27  26 

2274 

40  40 

49 

2292 

38  54 

38 

2310 

37 

08 

54 

2329 

Spica 

E. 

53 

59   10 

2167 

52  09 

53 

2184 

50  21 

01 

2200 

48 

32 

34 

2218 

Antares 

E. 

99 

34  46 

2209 

97  46 

32 

2225 

95  58 

41 

2241 

94 

II 

14 

2258 1 

16 

Aldebaran 

W. 

94 

05  21 

2304 

95  51 

14 

2323 

97  36 

40 

2342 

99 

21 

38 

2361 

Pollux 

W. 

51 

47   16 

2448 

53  29 

41 

2461 

55   II 

49 

2473 

56 

53 

40 

2487 

Mars 

E. 

28 

27  23 

2436 

26  44 

39 

2459 

25  02 

28 

2483 

23 

20 

51 

2507 

Spica 

E. 

39 

37  01 

2311 

37  51 

17 

2331 

36  06 

03 

2351 

34 

21 

17 

2371  ' 

Antares 

E. 

85 

20  27 

2349 

83  35 

39 

2368 

81   51 

18 

8387 

80 

07 

24 

2407 

Sun 

E. 

132 

47   16 

2659 

131  09 

41 

2678 

129  32 

31 

2697 

127 

55 

47 

2716 

17 

Aldebaran 

W. 

107 

59  35 

2458 

109  41 

47 

2477 

III   23 

32 

2497 

"3 

04 

50 

2515 

Pollux 

W. 

65 

17  42 

3566 

66  57 

24 

as82 

68  36 

44 

2599 

70 

15 

41 

2616 

Regulus 

1 

W. 

38 

20  27 

25x0 

30  01 

26 

2524 

31  42 

06 

2539 

33 

22 

25 

2554 

1 

1 

18 
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XVII. 


, 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

Day  of  the 
Month. 

Name  and  Dire 
of  Object 

iction 

Noon. 

P.L. 

of 

Diff. 

Illh 

P.L. 

of 

Diff. 

Vlh 

P.L. 

of 
Diff. 

IX»i 

P.L.  ; 

of      1 
Diff. 

e        *        » 

0       »       •» 

• 

H 

0           «           w 

17 

Spica 

Antares 

Sun 

E. 
E. 
E. 

32  37  00 

78  23  59 
126  19  28 

8391 
3736 

30  53   12 

76  41  03 

124  43  36 

341  z 
8447 

2756 

29  09 

74  58 
, 123  08 

53 

34 
10 

2432 

2467 
2775 

27  27  04 

73  16  34 
121  33  10 

2454 
8487 
2795 

18 

Pollux 
Regulus 
Antares 
Sun 

W. 
W. 
E. 
E. 

71  54  14 

35  0^  23 

64  53  42 

113  44  45 

a634 
aSTo 

3898 

73  32  23 

36  41  59 

63  14  34 
112  12  23 

36SZ 

2587 

2610 
2917 

75  10 

38  21 

61  35 
no  40 

09 

12 

53 
26 

3668 

3603 
3631 

2937 

76  47  32 
40  00  03 

59  57  41 
109  08  54 

3685 
2619 
3652 
2957 

19 

Pollux 
Regulus 
Antares 
Sun 

W. 
W. 
E. 
E. 

84  48  39 
48  08  42 

51   53  38 
loi  37  25 

9772 
2703 
2756 

3054 

86  23  44 

49  45   18 

50  18  13 
100  08   19 

2788 
9719 

V77 
3072 

87  58 
51  21 

48  43 
98  39 

27 

33 

16 

35 

3805 
2735 
3798 
309X 

89  32  48 

52  57  27 
47  08  46 

97  II   14 

8883 
8750 

9B30 

3x09 

20 

Pollux 

Regulus 

Mars 

Antares 

Sun 

W. 
W. 
W. 
E. 
E. 

97  19  12 
60  51   50 

17  39  50 
39  23   14 
89  54  50 

2903 
2826 
3982 
2930 
3193 

98  51   27 
62  25  44 
19  10  19 

37  51  33 
88  28  33 

39x8 
3840 
3990 

8953 
3210 

100  23  23 
63  59  20 
ao  40  44 
36  20  21 
87  02  36 

9933 
3854 
3998 

2977 
3225 

loi  55  00 
65  32  38 

22    II   02 

34  49  40 
85  36  57 

9948 
3867 
3005 

3002 
3240 

21 

Pollux 

Regulus 

Mars 

Spica 

Sun 

W. 
W. 
W. 
W. 
E. 

109  28  26 

73  14  59 
29  40  09 

19  38  52 
78  32  57 

3019 

2929 
3045 
a94a 
3310 

no  58  15 

74  46  41 
31  09  26 

21    XO    17 

77  08  57 

3033 
3940 

3054 
2951 
3383 

112  27  46 
76  18  08 
32  38  32 

22   41    30 

75  45  12 

3046 

9951 
3062 
2960 

3335 

113  57  02 
77  49  22 

34  07  28 

24  12  33 
74  21  41 

*  3060 
2963 
3071 
9969 

3346 

1    22 

1 

Regulus 
Mars 
Spica 
Sun 

W. 
W. 
W. 
E. 

85  22  26 
41  29  34 

31  45  18 
67  27  16 

3008 
3110 
3007 
3399 

86  52  29 
42  57  31 
33  15  22 
66  04  58 

3016 

3117 
3014 
3408 

88    22 

44  25 

34  45 
64  42 

22 
20 

17 
50 

3033 
3124 
308Z 
3416 

89  52  06 
45  53  01 
36   15  04 
63  20  52 

3Q30 
3130 
3027 
3424 

1 

1 

1 
1 

Regulus 

Mars 

Spica 

Sun 

W. 
W. 
W. 
E. 

97  18  41 

53  09  39 

43  42  06 

56  33  14 

3060 
3156 

3055 
3460 

98  47  39 

54  36  4^ 

45  II  II 

55  12  06 

3065 
3160 
3060 

3466 

100  16 

56  03 
46  40 

53  51 

30 

37 
10 

04 

3070 
3164 

3064 
3471 

loi  45  16 

57  30  30 
48  09  05 

52  30  08 

3074 
3x68 
3068 
3477 

24 

Regulus 
Mars 
Spica 
Sun 

W. 
W. 
W. 
E. 

109  07  57 

64  43  57 
55  32  34 
45  46  51 

3090 
3180 
3081 
3499 

no  36  18 
66  10  30 
57  01  07 
44  26  26 

3092 
3181 
3083 
3503 

112  04 

67  37 

58  29 

43  06 

37 
02 

37 
05 

3094 
3182 

3084 
3506 

113  32  54 
69  03  33 
59  58  06 
41  45  47 

3096 
3183 
3086 

3509 

25 

1 

Mars 
Spica 
Sun 

W. 
W. 
E. 

76  16  00 
67  20  15 
35  05  09 

3183 
3087 
3523 

77  42  30 

68  48  40 

33  45  10 

3181 
3087 
3326 

79  09 
70  17 

32  25 

02 
06 

15 

3180 
3086 
3530 

80  35  35 
71  45  33 
31  05  24 

3179 
3085 
3533 

30 

i 

Sun 
Aldebaran 

W. 
E. 

20  25  43 
99  12  58 

3416 

99as 

21  47  41 
97  41   II 

3397 

9918 

23  10 
96  09 

01 
15 

»79 

3910 

24  32  42 
94  37  09 

3362 
3904 

:  ^^ 

Sun 
Aldebaran 

W. 
£. 

31  30  40 
86  54  26 

fl867 

32  55  02 

85  21  25 

3278 
s8te 

34  19 
83  48 

39 
15 

39G6 

3838 

35  44  30 

82  14  54 

3254  ' 

2844; 

XVIII. 
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1 

GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object 

Midnight. 

P.  L. 

of 
Difif. 

XVh 

p.  L. 

of 
Diff. 

XVIIIh 

P.L. 

of 
Diff. 

XXIh 

P.L. 

of 
Diff. 

0 

1              M 

0          »        w 

e        »        » 

e 

>     tt 

1 
17 

1 

1 

Spica 

Antares 

Sun 

E. 
E. 

E. 

25 

71 
119 

44  46 
35  02 
58  36 

2476 
2507 
2816 

24  02  59 

69  53  59 
118  24  29 

2498 
2528 
2836 

22    21    43 

68  13  25 
116  50  49 

2520 

2549 
2856 

20 

66 
115 

40  58 
55  20 
17  34 

2542 
2569 
2876 

1   i8 

1 

Pollux 

Regulus 

Antares 

Sun 

W. 
W. 
E. 
E. 

78 

41 

58 

107 

24  32 
38  32 
19  56 
37  47 

2703 
2636 
2673 

«977 

80  01  08 

43   16  38 

•  56  42  40 

106  07  05 

2720 
9653 
8693 
8997 

81  37  21 

44  54  21 

55  05  51 

104  36  48 

a73S 
2669 

2714 
30x6 

83 

46 

53 
103 

13   II 
31  43 
29  31 
P6  55 

2754 
2686 

2735 
3035 

1  19 

1 

Pollux 
Ree^ulus 
Antares 
Sun 

W. 
W. 
E. 
E. 

91 
54 
45 
95 

06  47 

33  00 

34  44 
43   15 

2839 

2766 

'  2841 

3187 

92  40  24 
56  08   12 
44  01  09 

94  15  38 

2855 
2782 
2863 

3144 

94  13  41 

57  43  04 
42  28  02 

92  48  22 

2871 

2796 
2885 
3161 

95 

59 
40 

91 

46  37 
17  37 
55  24 
21 ,26 

2887 

281 1 
2907 
3178 

20 

Pollux 

Regulus 

Mars 

Antares 

Sun 

W. 
W. 
W. 
E. 
E. 

103 

67 
23 
33 

84 

26  18 

05  39 

41   12 

19  30 
II  35 

2963 
2880 
3010 
3030 
3255 

104  57   17 
68  38  23 
25  II   12 

*  31  49  54 
82  46  31 

2978 
a893 
3018 

3057 
3270 

106  27  57 
70  10  50 
26  41  02 
30  20  52 

81  21  44 

2992 

2905 

3027 
3087 
32B3 

107 

71 
28 

28 
79 

58  20 
43  02 
10  41 
52  27 
57  13 

3005 

9Q17 
3036 
31x8 

3296 

'    21 

Pollux 

Regulus 

Mars 

Spica 

Sun 

W. 
W. 
W. 
W. 
E. 

115 

79 

35 

25 
72 

26  01 
20  23 
36  14 

43  25 
58  23 

3073 
8972 

3080 
2976 
3358 

i 

116  54  43 
80  51   II 

37  04  48 
27  14  08 

71  35  18 

3086 
2981 
3088 
2984 

3369 

118  23  10 
82  21  47 

38  33  13 
28  44  41 
70  12  26 

3098 
2990 

3096 
2992 
3379 

119 

83 
40 

30 
68 

51  22 

52  12 
01  28 
15  04 
49  45 

31 10 

2999 

3x03 

2999 
3389 

22 

i 

Regulus 
Mars 
Spica 
Sun 

W. 

w. 
w. 

E. 

91 

47 

37 
61 

21  41 
20  34 
44  43 
59  03 

3037 
3136 
3033 

3433 

92  51  07 
48  48  00 

39  14  14 
60  37  24 

3043 
3x42 
3039 
3440 

94  20  26 

50  15  19 
40  43  38 

59  15  53 

3050 
3147 
3045 
3447 

95 
51 

42 

57 

49  37 
42  32 
12  55 
54  30 

3056 
3152 
3050 

3454 

23 

1 

Regulus 
Mars 
Spica 
Sun 

W. 
W. 
W. 
E. 

103 

58 
49 
51 

13  ^1 
57  18 

37  54 
09  18 

3078 

3i7« 
3071 

3482 

104  42  33 
60  24  02 
51  06  39 

49  48  34 

3082 
3173 
3074 
3487 

106  II  05 
61  50  43 
52  35  21 
48  27  55 

3085 
3176 
3077 
3491 

107 

63 
54 
47 

39  33 
17  21 

03  59 
07  21 

3088 
3178 
3079 
3495  1 

24 

I 

1 

Regulus 
Mars 
Spica 
Sun 

W. 

w. 
w. 

E. 

"5 
70 

61 

40 

01  08 
30  03 
26  33 
25  33 

3098 
3183 
3087 

35" 

116  29  20 
71   56  32 
62  54  59 
39  05  22 

3099 

3183 
3087 

3515 

117  57  31 
73  23  01 
64  23  25 
37  45  15 

3099 
3183 
3087 
3518 

119 

74 
65 
36 

25  42 

49  30 

51   50 
25  10 

3099 
3183 

3087 
3521 

25 

1 

Mars 
Spica 

Sun 

W. 
W. 
E. 

82 

73 
29 

02  10 
14  01 

45  36 

3178 
3083 
3536 

83  28  46 

74  42  31 
28  25  5a 

3175 
3082 

3541 

84  55  25 
76  II  02 
27  06   13 

3173 
3546 

86 

77 
25 

22  07 
39  36 
46  39 

3x71 
3078 
3551 

30 

1 

Sun 
Aldebaran 

W. 
E. 

25 
93 

55  43 
04  55 

3345 
2897 

27  19  02 
91  32  32 

3330 
2890 

28  42  39 
90  00  00 

33x6 
2882 

30 

88 

06  32 

27   18 

3303 
2874 

31 

Sun 
Aldebaran 

W. 
E. 

37 
80 

09  36 
41  23 

3242 
2835 

38  34  55 
79  07  41 

3231 
2828 

. 40  00  27 
77  33  49 

3220 
2819 

41 
75 

26   13 

59  46 

3209 
^10 

20 


FEBRUARY,  1903. 


AT  GREENWICH  APPARENT  ] 

NOON. 

THE  SUN'S 

■ 

• 

Equation  of 

"S 
c 

o 

Sidereal 
Time  of 

Time, 
to  be 

1 
1 

Semi- 

Added 

1 

diameter 

to 

o 

o 

i 

Apparent 

Difif.  for 

Apparent 

Diff.  for 

Semi- 

Passing 

Apparent 

Diff.  for 

ft 

cd 

Right  Ascension. 

X  Hour. 

Declination. 

z  Hour. 

diameter. 

Meridian. 

Time. 

I  Hour. 

b 

m 

S 

s 

0 

r             n 

ff 

f 

n 

8 

m        s 

s 

SUN. 

I 

20 

ss 

45.62 

+  10.224 

S.  17 

20     44.2 

+  42.04 

16    ] 

15.66 

68.33 

13    39.20 

0.366 

Mon. 

2 

20 

59 

50-54 

10.188 

17 

03      46.0 

42.79 

16    ] 

15.52 

68.22 

13   47.55 

0.331 

Tues. 

3 

21 

03 

54.62 

10.153 

16 

46      30.0 

43.53 

16    ] 

15.38 

68.10 

13    55.05 

0.296 

Wed. 

4 

21 

07 

57.86 

+  IQ.I18 

16 

28      56.4 

+  44.26 

16    J 

t5.23 

67.99 

14   01.72 

0.261 

Thur. 

5 

21 

12 

00.25 

10.083 

16 

II      05.8 

44.96 

16    J 

[5.08 

67.88 

14   07.55 

0.226 

Frid. 

6 

21 

16 

01.82 

10.049 

15 

52  s^-s 

45.65 

16    ] 

^4.93 

67.76 

14    12.55 

0.192 

Sat. 

7 

21 

20 

02.55 

4-  10.014 

15 

34  35.0 

+  46.32 

16    ] 

[4.76 

67.65 

14    16.71 

0.157 

SUN. 

8 

21 

24 

02.45 

9.980 

15 

15  55.6 

46.97 

16    ] 

[4.60 

67.53 

14   20.05 

0.123 

Mon. 

9 

21 

28 

01.53 

9.946 

14 

S7  00.9 

47.60 

16    ] 

^4.43 

67.42 

14   22.57 

0.089 

Tues. 

lO 

21 

31 

59.81 

+    9.913 

14 

37  51.0 

■\-  48.22 

16    ] 

[4.26 

6731 

14   24.28 

0.056 

Wed. 

II 

21 

35 

57.29 

9.880 

14 

18  26.6 

48.82 

16    ] 

[4.08 

67.20 

14   25.22 

0.023 

Thur. 

12 

21 

39 

53.99 

9.847 

13 

58  47.8 

49.41 

16    ] 

[3.89 

67.08 

14   25.35 

0.009 

Frid. 

13 

21 

43 

49.92 

+    9.815 

13 

38  55-3 

+  49.98 

16    ] 

[3.70 

66.97 

14   24.73 

0.041 

Sat. 

H 

21 

47 

45.10 

9.784 

13 

18  49.2 

50.53 

16    ] 

^3.51 

66.87 

14    23.36 

0.072 

SUN. 

1 

15 

21 

51 

39-54 

9.754 

12 

58  30.2 

51.06 

16    ] 

C3.31 

66.77 

14   21.26 

0.102 

Mon. 

i6 

21 

SS 

33-26 

+    9-724 

12 

37  58.5 

+  51.58 

16    ] 

t3.11 

66.66 

14    18.43 

0.132 

i  Tues. 

17 

21 

59 

26.26 

9-695 

12 

17  14.5 

52.08 

16    ] 

[2.91 

66.56 

14    14.89 

0.161  1 

i  Wed. 

i8 

22 

03 

18.57 

9.666 

.     II 

56  18.7 

52.56 

16    ] 

C2.69 

66.46 

14    10.66 

0.190 

Thur. 

19 

22 

07 

10.20 

+    .9.638 

II 

35   11.5 

+  53.03 

16    ] 

[2.48 

66.36 

14   05.74 

0.218  ' 

J 

Frid. 

20 

22 

II 

01.16 

9.610 

II 

13  53.4 

53.48 

16    ] 

[2.26 

66.26 

14   00.16 

1 

0.246  1 

Sat. 

21 

22 

14 

51.45 

9.583 

10 

52  24.5 

53.91 

16    ] 

[2.03 

66.16 

13    53.92 

0.273  ' 

SUN. 

22 

22 

18 

41. II 

+    9.557 

10 

30  45.6 

+  54.33 

16    ] 

[1.81 

66.07 

13    47.04 

1 

0.299 

Mon. 

23 

22 

22 

30.14 

9.531 

10 

08  57.0 

54.73 

16    ] 

ti.58 

65.98 

13    39.54 

0.325 

Tues. 

24 

22 

26 

18.54 

9.506 

9 

46  59.0 

55.11 

16    ] 

ri.36 

65.89 

13    31.42 

0.350 

Wed. 

25 

22 

30 

06.35 

+    9.480 

9 

24  52.1 

+  55-47 

16    ] 

[1.13 

65.80 

13    22.70 

0.375 

Thur. 

26 

22 

33 

53-57 

9.456 

9 

02  36.8 

55.82 

16    ] 

[0.90 

65.72 

13    13.39 

0.399  1 

Frid. 

27 

22 

37 

40.21 

9-432 

8 

40  13.3 

56.14 

16    ] 

:o.66 

65.63 

13    03.51 

0.423  ' 

,  Sat. 

28 

22 

41 

26.29 

9.409 

8 

17  42.2 

56.45 

16    ] 

[0.42 

6555 

12    53.05 

0.446 

SUN. 

29 

22 

45 

11.82 

+    9.386 

S.    7 

55  03.8 

+  56.75 

16    ] 

:o.i8 

65-47 

12    42.07 

0.469 

1 

NOTK.- 

-The 

mean 

time  of  semi 

diameter  pa 

issing  m 

eridian  may 

be  found  1 

3y  subti 

acting  o.iS*  from  t 

he  sidereal  time. 

The 

sign  -f  prefixed  to 

the  hourly  ( 

change  of  declinatio 

n  indicate 

s  that  s 

south  declinations 

are  decreasing.              1 

11. 
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AT  GREENWICH  ] 

MEAN 

NOON. 

THE 

SUN^S 

V 

o 
o 

• 

a 
o 

o 
o 

' 

Equation  of 
Time. 

to  be 
Subtracted 

from 
Mean  Time. 

Diflf.  for 
I  Hour. 

Sidereal 

Time. 

01 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Difif.  for 
z  Hour. 

Apparent 
Declination. 

Diflf.  for 
I  Hour. 

Mon. 
Tues. 

I 
2 

3 

•h 
20 

20 

21 

m 

55 
59 
03 

s 

43.29 

48.19 

52.26 

s 
+  10.222 

10.187 

10.152 

S.  17  20 

17    03 
16    46 

>• 
53.8 

55-9 
40.1 

•1 
+  42.03 
42.78 
43.52 

m       8 
13    39.12 
13    47.47 
13    54-98 

s 
—  0.366 

0.331 
0.296 

h      m       s 
20   42    04.17 

20    46    00.72 

20    49    57.28 

Wed. 
Thur. 
Frid. 

4 

5 
6 

21 
21 
21 

07 
II 

15 

55-49 
57.88 

59-44 

+  10.117 
10.082 
10.048 

16    29 
16    II 

'15  53 

06.8 
16.4 

09.3 

+  44.25 

44.95 
45.64 

14    01.66 
14    07.49 
14    12.50 

—  0.261 
0.226 
0.192 

20  53  53.83 

20  57  50.39 

21  01  46.94 

Sat. 

SUN. 

Mon. 

7 
8 

9 

21 
21 

21 

20 
24 
27 

00.17 
00.07 

59.15 

-f  10.013 

9.979 
9.945 

15  34 
15   16 
14  57 

46.0 
06.9 
12.3 

+  46.31 
46.96 

47.59 

14    16.67 
14    20.02 
14    22.55 

-0.157 
0.123 
0.089 

21  05  43.50 
21  09  40.05 
21   13  36.60 

Tues. 

Wed. 
Thur. 

lO 

II 

12 

21 
21 
21 

31 

35 
39 

57-43 
54-92 
51.62 

+    9.912 
9.879 
9.847 

14  38 

14  18 

13  58 

02.6 

38.3 
59.7 

+  48.21 
48.81 
49.40 

14    24.27 
14    25.21 

14    25.35 

-  0.056 

-  0.023 
+  0.009 

21   17  33.16 
21  21  29.71 
21  25  26.27 

Frid. 
Sat. 

SUN. 

13 

15 

21 
21 
21 

43 
47 
51 

47.56 

42.75 
37-21 

+    9.815 
9.784 

9.754 

13  39 
13  19 
12  58 

07.3 
01.3 
42.4 

+  49.97 
50.52 
51.06 

14    24.74 
14    23.38 
14    21.28 

+  0.041 
0.072 
0.102 

21  29  22.82 

21  33  19-37 
21   37   15.93 

Mon. 
Tues. 
Wed. 

i6 

17 
i8 

21 
21 
22 

55 
59 
03 

30.94 
23.96 

16.29 

+    9.724 

9.695 
9.666 

12  38 
12   17 

II  56 

10.7 
26.9 

31.1 

+  51.58 
52.08 

52.56 

14    18.46 

14    14.93 
14    10.70 

-f  0.132 
0.161 
0.190 

21  41   12.48 
21  45  09.03 

21  49  05.59 

Thur. 
Frid. 
!  Sat. 

19 

20 
21 

22 
22 
22 

07 
10 

14 

07-93 
58.91 

49.23 

+    9.638 
9.610 

9.583 

II  35 
II   14 

10  52 

24.0 
05.8 

371 

+  53-03 
53-48 
53.91 

14   05.79 
14   00.22 

13    53.98 

+  0.218 
0.246 
0.273 

21  53  oi.14 

21  56  58.69 

22  00  55.25 

SUN 

Mon. 

Tues. 

22 

23 
24 

22 

22 
22 

18 
22 
26 

38.91 
27.97 
16.40 

+    9.557 

9.531 
9.506 

10  30 
10  09 

9  47 

58.1 
09.4 
II. 4 

+  54.33 
54-73 
55-^1 

13    47.11 
13    39.62 

13    31.49 

+  0.299 

0.325 
0.350 

22  04  51.80 
22  08  48.35 
22  12  44.91 

Wed. 

'  Thur. 
Frid. 

Sat. 

1 

25 
26 

27 
28 

22 
22 
22 
22 

30 
33 

37 

41 

04.24 
51.48 
38.16 
24.27 

+    9.481 

9.457 

9.433 
9.410 

9  25 
9  02 
8  40 
8   17 

04.5 
49.0 

25.5 
54-3 

■+-  55.47 
55.82 

56.14' 
56.45 

13    22.78 

13    13.47 
13    03.60 

12    53.15 

+  0.375 

0.399 

0.423 
0.446 

22  16  41.46 
22  20  38.01 
22  24  34.56 
22  28  31.12 

SUN 

29 

22 

45 

Q9.84 

+    9.387 

S.    7  55 

15.9 

+  56.75 

12    42.17 

+  0.469 

22  32  27.67 

.      NOTK.— 1 
1 

rbe  s 

"he  si 

dec 

emidiameter  for  mean  noon  ma 
gn  +  prefixed  to  the  hourly  cha 
reastng. 

y  be  assumed  the  sar 
nge  of  declination  i 

ne  as  that  fc 
ndicates  ihi 

)r  apparent  noc 
■It  south  declin 

n. 
itions  are 

Diff.  for  I  Hour, 

+98565'. 
(Table  III.) 
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III. 


AT  GREENWICH  MEAN  NOON.      - 

• 

*j 
a 
o 

u 

■*■> 
•m 

o 

gr 

Q 

I 
2 

3 

CS 

0 

0 

THE   SUN'S 

/ 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
X  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

TRUE 

LONGITUDE. 

Diff.  for 
I  Hour. 

LATITUDE, 

2, 

2.' 

32 

33 
34 

0       t 

311  28 

312  29 

313  30 

31.6 

25.4 
17.8 

28  20.2 

29  13.8 

30  06.1 

+  152-27 
152.21 
152.16 

—  O.IO 

0.22 

0.36 

9-993  6389 
9.993  7012 

9.993  7652 

+  25.7 
26.3 

27.0 

h      m       s 

3   17  23.40 
3  13  27.50 

3  09  31.59 

4 

5 
6 

35 
36 

37 

314  31 

315  31 

316  32 

08.9 

58.4 
46.5 

30  57-0 

31  46.4 

32  34-4 

+  152.10 
152.03 

151-97 

0.49 

0.60 
0.71 

9.993  8307 
9.993  8980 

9.993  9672 

+  27.7 
28.4 

29.2 

3  05  35.68 

3  01  39.77 
2  57  43-86 

• 

7 

8 

9 

38 

39 
40 

317  33 

318  34 

319  35 

33-0 
18.0 

01.4 

33  20.8 

34  05-6 
34  48.9 

+  151.91 

151-84 
151.78 

—  0.80 

0.85 
0.87 

9.994  0384 
9.994  1 1 16 

9.994  1872 

+  30.1 
31.0 

31-9 

2  53  47.95 
2  49  52.04 

2  45  56.14 

lO 

II 

12 

41 
42 

43 

320  35 

321  36 

322  37 

43-3 

23.8 
02.8 

35  30.8 

36  II. I 
36  50.0 

+  151-72 
151.66 
151.60 

0.86 
0.81 
0.74 

9.994  2650 
9-994  3452 
9.994  4277 

+  32.9 
33-9 
34-9 

2  42  00.23 
2  38  04.32 
2  34  08.41 

13 
15 

44 

45 
46 

323  37 

324  38 

325  38 

40.5 
16.8 

51-9 

37  27.6 

38  03.8 
38  38.8 

+  151-54 
151-49 
151.43 

—  0.64 
0.52 

0-39 

9.9945127 

9.994  5998 
9.994  6892 

+  35-9 
36.8 

37-6 

2  30  12.50 
2  26  16.60 
2  22  20.69 

16 
18 

47 
48 

49 

326  39 

327  39 

328  40 

25.7 

58.3 
29.6 

39  12.5 

39  44-9 

40  16. 1 

+  151-38 

151-34 
151.28 

—  0.26 
0.13 

—  O.OI 

9.994  7805 

9.994  8737 
9.994  9687 

+  38.4 
39-2 

39.9 

2  18  24.78 
2  14  28.87 
2  lo  32.97 

19 
20 

21 

50 

51 
52 

329  40 

330  41 

331  41 

59-6 

28.3 

55-7 

40  46.0 

41  14.7 
41  41.9 

+  151.22 

151-17 
151. II 

+  0.09 

0.18 

0.24 

9-995  0652 
9.995  1 63 1 
9.995  2623 

+  40.5 
41.1 

41.6 

1 
2  06  37.06 

2  02  41.15 
I  58  45.24 

22 
23 

24 

53 
54 
55 

332  42 

333  42 

334  43 

21.6 
46.2 
09.2 

42  07.8 
42  32.2 
42  55-2 

+  151-04 
150.99 

150.93 

+  0.27 

0.28 

0.26 

9.995  3627 
9.995  4642 
9.995  5667 

+  42.1 

42.5 
42.9 

I  54  49.34 
I  50  53-43 
I  46  57.52 

25 
26 

27 

28 

56 
57 
58 
59 

335  43 

336  43 

337  44 

338  44 

30-7 
50.6 

08.8 

25.2 

43  16.6 

43  36.4 

43  54-5 

44  10.8 

+  150.86 

150.79 
150.72 
150.65 

+  0.22 
0.15 

+  0.07 . 

—  0.04 

9.995  6700 

9.995  7740 
9.995  8787 

9-995  9841 

+  43-2 

43.5 
43.8 
44.0 

I  43  01.62  1 

I  39  05-71  1 
I  35  09.80  1 

I  31   13.90 

29 

60 

339  44 

39.8 

44  25.4 

+  150.57 

—  0.16 

9.996  0900 

+  44.3 

I  27  17.99  ! 

Not 

K.— The 
thoi 
ficti 

longitudes  in  the  col 
se  in  the  column  A'  a 
itiouB  year. 

umn  A  ai  e  referred  to  the 
re  referred  to  the  mean  e 

true   equinox  of  their  own  da 
squinox  of  the  beginning  of  the  I 

te,  while 
ieBselian 

Diff.  for  I  Hour, 

—  9.8296«. 

(Table  U) 
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GREENWICH 

MEAN  TIME. 

• 

THE 

MOON'S 

a 

o 

Q 

I 
2 

3 

SEMIDIAMETUR. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

1 
AGE. 

Noon. 

Midnight 

Noon. 

Diff.  for 
1  Hour. 

Midnight 

Diflf.  for 
X  Hour. 

Meridian  of 
Greenwich. 

Diflf.  for 
z  Hour. 

Noon. 

15  I3-I 
15  22.0 

15  32.0 

15   17-4 
15  26.9 

15  37.4 

f                 H 

55  45-2 

56  17.8 
56  54-6 

4-  1.27 
1.45 
I.61 

f                 H 
56        00.9 
56        35.7 

57  14-5 

H 

+     1.35 

1.53 
1.69 

h      m 
2    59.2 

3  45-0 

4  32.3 

m 
+  1.89 

1.94 

2.03 

d 

3.8 

4.8 

5.8 

4 

5 
6 

15  43-1 

15  54-9 

16  06.8 

15  48.9 

16  00.9 
16  12.6 

57  35-3 

58  18.6 

59  02.4 

+  1.75 
1.83 

1.79 

57  56.7 

58  40.6 

59  23.7 

• 

+     1.80 
1.83 
1.72 

5  22.0 

6  14-5 

7  10.2 

■f  2.14 
2.27 

2.39 

6.8 

7.8 
8.8 

7 

8 

9 

16  18.1 
16  27.6 
16  34.1 

16  23.1 
16  31.3 

16  35.9 

59  43.8 

60  18.6 
60  42.5 

+  I.61 
1.24 
0.70 

60  02.3 
60  32.2 
60  49.1 

+  1.45- 
0.99 

+  0.38 

8  08.6 

9  08.8 
10  09.6 

+  2.49 

2.53 
2.52 

9.8 
10.8 
11.8 

lO 

II 

12 

16  36.6 

16  34-5 
16  27.7 

16  36.1 
16  31.6 
16  22.7 

60  51.7 
60  43.8 
60  19.0 

+  0.03 
—  0.69 

1-35 

60  49.9 
60  33.4 
60  00.8 

-0.33 
1.03 
1.64 

11  09.3 

12  07.0 

13  02.2 

+  2.45 

2.35 
2.25 

12.8 
13.8 
14.8 

13 
14 
15 

16  17.0 
16  03.4 
15  48.4 

16  10.4 

15  56.0 
15  40.8 

59  39-5 
58  49.8 

57  54-9 

-  1.88 
2.20 
2.32 

59  15.7 
58  22.7 

57  27.1' 

—  2.07 
2.29 
2.30 

13  54-9 

14  45.7 

15  35-0 

+  2.15 
2.08 
2.04 

15.8 
16.8 
17.8 

i6 

17 
i8 

15  33.4 
15  19.5 
15  07.4 

15  26.2 

15    13-2 

15  02.3 

56  59-7 
56  08.5 

55  24.4 

-  2.23 
2.00 
1.66 

56  33.4 
55  45.4 
55  05.6 

-2.13 
1.84 
1.46 

16  23.4 

17  11.4 
17  59-2 

-f  2.01 
1.99 
1.99 

18.8 
19.8 
20.8 

19 

20 
21 

14  57.9 

14  51.0 
14  47.0 

H  54-1 
14  48.7 

14  46.0 

54  49-3 
54  24.2 

54  09-4 

-1.25 
0.83 
0.41 

54  35-5 
54  15-5 
54  os^7 

—  1.04 
0.62 

—  0.21 

18  46.9 

19  34-4 

20  21.8 

+  1.98 
1.98 
1.96 

21.8 
22.8 
23.8 

22 

23 

24 

14  45.6 
14  46.7 
14  49.8 

14  45.9 
14  48.0 

14  52.0 

54  04-3 
54  08.2 

54  19-8 

—  0.02 

+  0.33 
0.62 

54  05.3 
54  13.1 
54  28.0 

+  0.16 
0.48 
0.74 

21  08.7 

21  55'^ 

22  41.0 

+  1.94 
1.92 
1.90 

24.8 
25.8 
26.8 

25 
26 

!  28 

14  54-7 

15  00.8 

15  07.8 
15  15.4 

14  57.6 

15  04-2 
15  11.6 
15  19.4 

54  37.6 

55  oo-i 
55  25.9 
55  53.8 

+  0.85 

I.OI 

1.13 
1.19 

54  48.3 

55  12.7 

55  39.7 

56  08.3 

+  0.94 
1.08 
1. 16 
1. 21 

23  26.4 
6 
0  1 1.6 

P  57.1 

+  1.89 

1.89 
I.91 

27.8 

28.8 

0.1 

I.I 

29 

1 

15  23.4 

15  27.4 

56  22.9 

+  1.23 

56  37.7 

+  1.23 

I  43-2 

+  1.95 

2.1 

' 

A 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION, 


Hour. 


Right 
Ascension. 


Diflf.  for 
I  Minnte. 


Declination. 


Differ 
I  Minute. 


SUNDAY  I. 


o 
I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 


O 

I 
2 

3 

4 

5 
6 

7 

8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 

24 


h   m 

23  35 

23  37 

23  39 

23  41 

23  43 

23  45 

23  47 

23  49 

23  51 

23  53 

23  55 

23  57 

23  59 
o  01 

03 

05 

07 
09 

O  II 

o  13 


o 
o 
o 
o 


o 
o 
o 
o 


o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 


o 
o 
I 

I 
I 
I 
I 
I 
I 


15 
17 
19 

21 


23 

26 

28 

30 
32 

34 

36 
38 

40 
42 

44 
46 

48 

50 


50.39 
49.62 

48.93 
48.31 

47.78 

47.34 

46.99 

46.73 
46.56 

46.49 
46.52 
46.65 

46.88 
47.22 

47.67 
48.24 

48.92 

49.72 

50.64 

51.68 

52.85 
54.15 
55.58 
57-15 


s 
+  X.9865 

X.9878 
X.9891 
1.9904 
1.9919 
1.9934 
'•9949 

1.9964 
1.9980 

1.9997 
2.0013 
2.0030 
2.0048 
2.0066 
2.0085 
2.0x04 

2.0x23 

• 

a. 0x43 
2.0163 
2.0x84 
2.0206 
2.0228 
2.0250 
+  2.0273 


s. 
s. 

N. 


o 
o 
o 
o 
o 
o 


N. 


MONDAY  2. 


o  52 
o  54 


56 
58 
00 

03 

05 
07 

09 

II 

13 


58.85 
00.69 

02.68 
04.81 
07.09 

09.53 

12.12 
14.86 
17.76 
20.83 
24.06 
27.46 

31-03 

34.77 
38.69 

42.79 

47-07 

51.53 

56.19 
01.03 

06.06 

11.29 

16.72 

22.35 

28.18 


+  2.0295 

2.(^19' 

2.0343 
3.0368 
2.0393 
2.04x9 
2.0444 

2.0470 
2.0498 
2.0525 
2.0553 

2.0581 
2.0609 
2.0638 

2.0Q68 
2.0698 
2.0738 
a. 0760 
3.0793 
8.0823 

a.0855 
S.0888 

3.0933 

2.0955 
+  2.0989 


N. 


'N. 


3 
3 
3 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

5 
6 

6 

6 

6 

6 

6 

7 
7 
7 
7 


23 

13 

03 
06 

16 

27 


o  37 
o  47 

0  57 

1  07 

I 
I 
I 
I 
I 
2 
2 
2 
2 
2 
2 

3 
3 
3 


17 
27 

37 
48 
58 
08 
18 
28 
38 
48 
58 
08 

19 
29 


28.3 
23.0 

17-3 
48.8 

55-3 
02.1 

09.2 

16.5 

24.0 

31.7 

39 

47 

55 
02.9 

10.7 

18.3 

25-7 
33-0 
40.0 

46.7 

53.1 

59.1 
04.6 

09.7 


39 

14.2 

49 

18.2 

59 

21.5 

09 

24.1 

19 

26.1 

29 

27.3 

39 

27.6 

49 

27.1 

59 

25-7 

09 

23.4 

19 

20.0 

29 

15.6 

39 

10. 1 

49 

03.4 

58 

55.5 

08 

46.4 

18 

36.0 

28 

24.2 

38 

II. 0 

47 

56.4 

57 

40.3 

07 

22.6 

17 

03.2 

26 

42.2 

36 

19-5 

X0.084 
10. 092 
X0.098 
xo. 105 

XO.IIX 

xo. xx6 

10. X20 

10. 123 
XO.I27 

IO.X29 

XO.X30 
10. 130 
xo. X30 
10.130 
10. 128 
xo. 125 

10. 133 
XO.XI9 
IO.XX4 
10. X09 
10. X03 
10.096 
X0.088 
X0.080 


+  X0.07I 
xo.o6x 
10.049 
10.038 
X0.027 
XO.OX3 

9.998 
9.984 
9.969 
9.953 
9.935 
9.917 
9.898 
9.878 
9.858 
9.838 
9-815 

9.79a 
9.768 

9.744 
9.718 
9.691 
9.663 
9.636 
+  9.607 


Hoar. 


Right 
Ascension. 


I>iff.for 
X  Minute. 


DeclinatioiL 


Diff.  for 
X  Minute. 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 
23 


O 
I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 

24 


TUESDAY  3. 


I 


m 
13 
15 
17 

19 

21 

24 
26 

28 

30 

32 

34 
36 
38 
41 
43 
45 
47 
49 
51 
54 
56 
58 

2  00 
2   02 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


28.18 
34.22 
40.46 
46.92 

53.59 
00.48 

07.58 
14.91 
22.46 
30.24 
38.25 
46.49 

54.96 
03.67 
I2.6l 
21.80 

31.23 
40.90 

50.82 

00.99 

II. 41 

22.o8 

33.01 
44.20 


8 
+  2.0989 

2. 1023 

2. 1058 

2.1094 

2.XI30 

2.II66 

2.1203 

2.1240 

2.1278 

2.13x6 

2.1354 
2. 1393 

2.1432 
2.I471 
2.15II 

2.1552 
2.1592 
2. X633 
2.1674 
2.1716 
2. 1758 
2.X80O 
2.1843 
-f  2.X887 


N.  7 

7 

7 

8 

8 

8 

8 

8 

3 

9 

9 

9 

9 

'9 

9 

9 
10 

10 

10 

10 

10 

10 

10 

N.ii 


36 
45 
55 
05 
14 
23 
33 
42 
52 
01 
10 
20 
29 
38 
47 


19.5 
55.0 
28.7 
00.6 

30.5 

58.4 

24.3 
48.1 

09.7 

29.2 

46.4 

01.3 

13.8 

23.9 
31.5 

56  36.6 
05  39.1 

38.9 
36.0 

30.4 
21.9 

10.6 

56.4 
39.1 


14 
23 
32 

41 
50 
58 
07 
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37.0 

4.047 

23 

17 

41 

46.87 

a.  0783 

18 

35 

30.2 

+  0.028 

24 

16 

03 

48.12 

+  8.0885 

S.17 

02 

37.3 

-3.963 

24 

17 

43 

51.55 

+  2,0778 

S.18 

35 

25.9 

+  0.X14 

X. 
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GREENWICH 

MEAN 

TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

1 

Hoar. 

1 
Right 

Diff.  for 

Declinatioa 

Diff.  for 

Hour. 

Right 

Diff.  for 

Declination. 

• 
Diff.  for 

Ascension. 

z  Minute. 

z  Minute. 

Ascension. 

1 

I  Minute. 

ONDAY  23. 

1  Minute. 

.    1 

SA' 

rURDA 

Y  21. 

M 

h 

m 

8 

8 

0      « 

tt 

tr 

h 

m        s 

8 

0        « 

If 

«« 

0 

17 

43 

51-55 

+  a. 0778 

S.18  35 

25.9 

+  O.ZZ4 

0 

19 

22    54.86 

+  2.0459 

S.  i6  53 

52.6 

-^  4.053 

I 

17 

45 

56.21 

a.  0774 

18  35 

16.5 

0.199 

I 

19 

24    57.59 

3.0450 

16  49 

47.1 

4.130 

2 

17 

48 

00.84 

2.0770 

18  35 

02.0 

0.284 

2 

19 

27    00.26 

3.0441 

16  45 

37.0 

4.207 

3 

17 

50 

05.45 

a. 0766 

18  34 

42.4 

0.369 

3 

19 

29    02.88 

3.0433 

16  41 

22.3 

4.383    I 

4 

17 

52 

10.03 

2.0761 

18  34 

17.7 

0.454 

4 

19 

31    05.45 

2.0424 

16  37 

03.1 

4.358 

5 

17 

54 

14.58 

a. 0756 

18  33 

47.9 

0.539 

5 

19 

33  07.97 

2.0416 

16  32 

39.3 

4.435 

6 

17 

56 

19.10 

2.0751 

18  33 

13.0 

0.624 

6 

19 

35   10.44 

2.0407 

16  28 

10.9 

4.5" 

7 

17 

58 

23.59 

a. 0747 

18  32 

33.0 

o.;o8 

7 

^9 

37   12.85 

2.0398 

16  23 

38.0 

4.586 

8 

18 

00 

28.06 

2.0742 

18  31 

48.0 

0.793 

8 

19 

39  15.21 

2.0388 

i6   19 

00.6 

4.66Z 

9 

18 

02 

32.49 

2.0736 

18  30 

57.8 

0.878 

9 

19 

41   17.51 

2.0380 

16   14 

18.7 

4.735 

lO 

18 

04 

36.89 

a. 0730 

18  30 

02.6 

0.963 

10 

19 

43   19.77 

2.0373 

16  09 

32.4 

4.809 

II 

18 

06 

41.25 

2.0725 

18  29 

02.3 

1.047 

II 

19 

45  21.97 

2.0363 

16  04 

41.6 

4.884 

12 

18 

08 

45.59 

2.0720 

18  27 

57.0 

Z.Z31 

12 

19 

47  24.11 

3.0353 

15  59 

46.3 

4.958 

13 

18 

10 

49.89 

2.0714 

18  26 

46.6 

Z.215 

13 

19 

49  26.20 

2.0344 

15  54 

46.7 

5.030 

14 

18 

12 

54.16 

2.0709 

18  25 

31.2 

1-299 

14 

19 

51  28.24 

3.0336 

15  49 

42.7 

5.103 

15 

18 

14 

58.40 

2,0703 

18  24 

10.7 

1.383 

15 

19 

53  30.23 

3.0327 

15  44 

34.3 

5.X77 

i6 

18 

17 

02.59 

2.0696 

18  22 

45.2 

1.467 

16 

19 

55  32.16 

2.0318 

15  39 

21.5 

5.349 

17 

18 

19 

06.75 

2.0691 

18  21 

14.7 

1.551 

17 

19 

57  34.04 

3.0308 

15  34 

04.4 

5.321 

i8 

18 

21 

10.88 

2.0685 

18  19 

39.1 

Z.634 

18 

19 

59  35.86 

2.0299 

15  28 

43.0 

5.392 

19 

18 

23 

14.97 

2.0678 

18  17 

58.6 

Z.718 

19 

20 

01  37.63 

3.0291 

15  23 

17.4 

5.463 

20 

18 

25 

19.02 

2.067a 

18   16 

13.0 

1.80Z 

20 

20 

03  39.35 

2.0383 

15   17 

47.5 

5.534 

21 

18 

27 

23.03 

a.o666 

18   14 

22.5 

Z.883 

21 

20 

05  41.01 

a. 0373 

15   12 

13.3 

5.605 

22 

18 

29 

27.01 

3.0659 

18   12 

27.0 

Z.967 

22 

20 

07  42.62 

3.0364 

15  06 

34.9 

5.675 

23 

18 

31 

30.94 
S 

+  3.o6sa 

UNDA\ 

S. 18  10 
'  22. 

26.5 

+  2.049 

23 

20 

09  44.18 
Tl 

+  3.0256 
JESDAl 

S. 15  00 
f  24. 

52.3 

+  5.745 

O 

18 

33 

34.83 

+  2.0645 

S.  18  08 

21. 1 

+  a. Z33 

0 

20 

II  45.69 

+  3.0347 

S.14  55 

05.5 

+  5.814 

I 

18 

35 

38.68 

2.0638 

18  06 

10.7 

a.2i4 

I 

20 

13  47.14 

2.0238 

14  49 

14.6 

5.883 

2 

i8 

37 

42.49 

2.0632 

18  03 

55.4 

3.296 

2 

20 

15  48.54 

3.0339 

14  43 

19.5 

5-953 

3 

18 

39 

46.26 

2.0625 

18  01 

35.2 

2.378 

3 

20 

17  49.89 

3.0221 

14  37 

20.4 

6.019 

4 

18 

41 

49.99 

2.0618 

17  59 

lO.O 

3.461 

4 

20 

19  51.19 

2.0212 

14  31 

17.2 

6.087 

5 

18 

43 

53.68 

2. 061 I 

17  56 

39-9 

2.543 

5 

20 

21   52.43 

3.0203 

14  25 

09.9 

6.155 

6 

18 

45 

57.32 

a.0603 

17  54 

04.9 

3.623 

6 

20 

23  53.62 

2.0194 

14  18 

58.6 

6.333 

7 

18 

48 

00.91 

a. 0595 

17  51 

25.1 

2.704 

7 

20 

25  54.76 

2.0186 

14  12 

43.3 

6.388 

8 

18 

50 

04.46 

2.0588 

17  48 

40.4 

2.786 

8 

20 

27  55.85 

2.0178 

14  06 

24.0 

6.354 

,      9 

18 

52 

07.97 

a. 0581 

17  45 

50.8 

2.868 

9 

20 

29  56.89 

2.0169 

14  00 

00.8 

6.420 

1     lO 

18 

54 

11.43 

2.0573 

17  42 

56.3 

2.948 

10 

20 

31  57.88 

2.0161 

13  53 

33.6 

6.486 

II 

18 

56 

14.85 

2.0566 

17  39 

57.0 

3.038 

II 

20 

33  58.82 

2.0153 

13  47 

02.5 

6.550 

12 

18 

58 

18.22 

2.0558 

17  36 

52.9 

3.108 

12 

20 

35  59.71 

2.0144 

13  40 

27.6 

6.614 

13 

19 

00 

21.54 

a. 0549 

17  33 

44.0 

3.188 

13 

20 

38  00.55 

2.0Z37 

13  33 

48.8 

6.679 

14 

X9 

02 

24.81 

a. 0542 

17  30 

30.3 

3.368 

14 

20 

40  01.35 

2.0128 

13  27 

06.1 

6.743 

15 

19 

04 

28.04 

2.0534 

17  27 

11.8 

3.348 

15 

20 

42  02.09 

2.0120 

13  20 

19.7 

6.805 

16 

19 

06 

31.22 

3.0526 

17  23 

48.5 

3.428 

16 

20 

44  02.79 

3. 01 13 

13   13 

29.5 

6.868 

17 

19 

08 

34.35 

a. 0518 

17  20 

20.5 

3.506 

17 

20 

46  03.44 

2.0104 

13  06 

35.5 

6.931 

18 

19 

10 

37.43 

a.  0509 

17   i6 

47.8 

3.585 

18 

20 

48  04.04 

3.0097 

12  59 

37.8 

6.993 

19 

19 

12 

40.46 

a.  0501 

17   13 

10.3 

3.664 

19 

20 

50  04.60 

2.0089 

12  52 

36.4 

7.053 

20 

19 

14 

43.44 

2.0493 

17  09 

28.1 

3.743 

20 

20 

52  05.11 

2.0082 

12  45 

31.4 

7.114 

21 

19 

16 

46.37 

a.  0484 

17  05 

41.2 

3.830 

21 

20 

54  05.58 

2.0074 

12  38 

22.7 

7.175 

22 

19 

18 

49.25 

2.0476 

17  01 

49.7 

3.898 

22 

20 

56  06.00 

3.0067 

12  31 

10.4 

7.235 

23 

19 

20 

52.08 

2.0468 

16  57 

53.5 

3.976 

23 

20 

58  06.38 

3.0060 

12  23 

54.5 

7.294 

24 

19 

22 

54.86 

+  2.0459 

S.16  53 

52.6 

■^  4.053 

24 

21 

00  06.72 

+  3.0053 

S.12   16 

35.1 

+  7.353 

1 
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THE  MOON'S 

RIGHT 

ASCENSION  AND  DECLINATION. 
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Diflf.  for 
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Diff.  for 

Hour. 

Right 

DiflP.  for 

Declination. 

Diff.  for 

1 

Ascension. 

I  Minute. 

1  Minute. 

Ascension,     s 

I  Minute. 

X  Minute. 
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s 
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»» 

tf 

h 

m        s 

s 

0 

> 

n 

w 

O 

21 

00  06.72 

+  2.0053 

S.  12 

16 

35.1 

+  7.353 

0 

22 

35  52.32 

+  1.9927 

S.   5 

25 

57-6 

+  9.53a 

I 

21 

02   07.02 

2.0046 

12 

09 

12.2 

7.411 

I 

22 

37  51.89 

1.9930 

5 

16 

24.8 

9.563 

2 

21 

04  07.27 

2.0039 

12 

01 

45.8 

7.469 

2 

22 

39  51-48 

1.9934 

5 

06 

50.1 

9.5&3 

;  3 

21 

06   07.49 

2.0033 

II 

54 

15-9 

7.527 

3 

22 

41   51-10 

1.9938 

4 

57 

13-7 

9.621 

4 

21 

08  07.67 

2.0027 

II 

46 

42.6 

7.583 

4 

22 

43  50.74 

1.994a 

4 

47 

35-6 

9.649 

5 

21 

10  07.81 

2.0020 

II 

39 

05.9 

7.640 

5 

22 

45  50.40 

1.9946 

4 

37 

55-8 

9.677 

6 

21 

12  07.91 

2.0013 

II 

31 

25.8 

7.696 

6 

22 

47  50.09 

1.9951 

4 

28 

14.3 

9.704 

7 

21 

14  07.97 

2.0008 

II 

23 

42.4 

7.751 

7 

22 

49  49-81 

1.9956 

4 

18 

31-3 

9.730   1 

8 

21 

16  08.00 

2.0OO2 

II 

15 

55.7 

7.806 

8 

22 

51  49.56 

1. 9961 

4 

08 

46.7 

9.755 

9 

21 

18  07.99 

1.9996 

II 

08 

05-7 

7.861 

9 

22 

53  49-34 

1.9967 

3 

59 

00.7 

9.780 

lO 

21 

20  07.95 

1.9990 

II 

00 

12.4 

7.915 

10 

22 

55  49.16 

1.9973 

3 

49 

13. 1 

9.805 

II 

21 

22    07.87 

1.9984 

10 

52 

15-9 

7.968 

II 

22 

57  49.01 

1.9978 

3 

39 

24.1 

9*898 

12 

21 

24    07.76 

1.9979 

10 

44 

16.2 

8.02I 

12 

22 

59  48.90 

x.99«5 

3 

29 

33-8 

9.850 

13 

21 

26   07.62 

1.9974 

10 

36 

X3.4 

8.073 

13 

23 

01  48.83 

1.999a 

3 

19 

42.1 

9.87a 

14 

21 

28   07.45 

1.9970 

10 

28 

07.5 

8.124 

14 

23 

03  48.80 

1.9998 

3 

09 

49.1 

9.893 

15 

21 

30   07.26 

1.9965 

10 

19 

58.5 

8.175 

15 

23 

05  48.81 

2.0006 

2 

59 

54.9 

9.914 

i6 

21 

32   07.03 

1.9960 

10 

II 

46.5 

8.326 

16 

23 

07  48.87 

2.0014 

2 

49 

59.4 

9.934 

;    ?7 

21 

34   06.78 

X.9956 

10 

03 

31.4 

8.277 

17 

23 

09  48.98 

2.0023 

2 

40 

02.8 

9.953 

i8 

21 

36   06.50 

1.995a 

9 

55 

13.3 

8.3S6 

18 

23 

II  49.14 

2.0031 

2 

30  05.1 

9.971   1 

19 

21 

38   06.20 

1.9948 

9 

46 

52.3 

8.374 

19 

23 

13  49.35 

2.0039 

2 

20 

06.3 

9.988   1 

20 

21 

40  05.87 

1.9943 

9 

38 

28.4 

8.423 

20 

23 

15  49-61 

2.0048 

2 

10 

06.5 

10.005 

21 

21 

42    05.52 

1.9939 

9 

30 

01.6 

8.470 

21 

23 

17  49.93 

2.0058 

2 

00 

05.7 

X0.022     I 

'    22 

21 

44  05-14 

1.9936 

9 

21 

32.0 

8.518 

22 

23 

19  50.31 

2.0068 

I 

50  03.9 

10.037    ' 

1    23 

21 

46  04.75 
TH 

+  1.9933 
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S.   9 
iV  26 

12 

59.5 

+  8.565 

23 

23 

21  50.74 
SA 

+  2.0078 
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S.   I 
Y  28 

40 

• 

01.3 

+  10.051 

0 

21 

48  04.34 

+  1.9930 

S.   9 

04 

24.2 

+  8.611 

0 

23 

23  51.24 

+  2.0088 

S.   I 

29 

57.8 
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I 

21 

50  03.91 

1.9927 

8 

55 

46.2 

8.656 

I 

23 

25  51.80 

2.0098 

I 

19 

53.5 

10.078 

2 

21 

52  03.46 

1.9924 

8 

47 

05.5 

8.701 

2 

23 

27  52.42 

2.0109 

I 

09 

48.4 

10.091     ' 

3 

21 

54  03.00 

1.9922 

8 

38 

22.1 

8.745 

3 

23 

29  53." 

2.012X 

0 

59 

42.6 

10.102 

4 

21 

56  02.53 

1.9920 

8 

29 

36.1 

8.789 

4 

23 

31  53.87 

2.0133 

0 

49 

36.2 

10. 113 

5 

21 

58  02.04 

I. 9918 

8 

20 

47-4 

^832' 

5 

23 

33  54-70 

2.0145 

0 

39 

29.1 

10. X23 

6 

22 

00  01.54 

I. 9916 

8 

II 

56.2 

8.874 

6 

23 

35  55-61 

2.0x58 

0 

29 

21.5 

10.132 

7 

22 

02  01.03 

1.9915 

8 

03 

02.5 

8.917 

7 

23 

37  56.59 

2.0170 

0 

19 

13.3 

10.141 

8 

22 

04  00.52 

1.9914 

7 

54 

06.2 

8.958 

8 

23 

39  57.65 

2.0183 

S.  0 

09 

04.6 

10.148     , 

9 

22 

06  00.00 

1.9913 

7 

45 

07-5 

8.998 

9 

23 

41   58.79 

2.0197 

N.  0 

01 

04.5 

10.155 

10 

22 

07  59-47 

1.991a 

7 

36 

06.4 

9.038 

10 

23 

44  00.01 

2.02II 

0 

II 

14.0 

10. 161 

II 

22 

09  58-94 

1.9911 

7 

27 

02.9 

9.078 

II 

23 

46  01.32 

2.0225 

0 

21 

23.8 

10.166 

12 

22 

II   58.40 

I. 9910 

7 

17 

57.0 

9.118 

12 

23 

48  02.71 

2.0239 

0 

31 

33.9 
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13 

22 

13  57-86 

1.9910 

7 

08 

48.8 

9.155 

13 

23 

50  04.19 

3.0254 

0 

41 

44.3 

10.174  1 

T4 

22 

15  57-32 

1.9910 

6 

59 

38.4 

9.193 

14 

23 

52  05.76 

2.0269 

0 

51 

54-8 

10.177  1 

15 

22 

17  56.79 

1.991a 

6 

50  25.7 

9.230 

15 

23 

54  07.42 

2.0285 

02 
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10.179 

16 

22 

19  56.26 

1.991a 

6 

41 

10.8 

'9.266 

16 

23 

56  09.18 

2.03OX 

12 

16.3 

10.181 

17 

22 

21  55.73 

1.9913 

6 

31 

53.8 

9.301 

17 

23 
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2.0317 

22 

27.2 

10.182 

18 

22 

23  55-21 

1.9914 

6 

22 

34-7 

9.336 

18 

0 

00  12.98 

a. 0334 

32 

38.1 
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19 

22 

25  54-70 

I. 9916 

6 

13 

13-5 

9.371 

19 

0 

02  15.04 

2.0352 

42 

48.9 

10.179 

20 

22 

27  54.20 

1.9918 

6 

03 

50.2 

9.405 

20 

0 

04  17.20 

2.0366 

52 

59-6 

10.178 

21 

22 

29  53-71 

1.9919 

5 

54 

24.9 

9.438 

21 

0 

06  19.46 

2.0386 

2 

03 

10.2 

10.175 

22 

22 

31  53.23 

1.9922 

5 

44 

57.7 

9.469 

22 

0 
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2 

13 

20.6 
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23 

22 

33  52-77 
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5 

35 
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23 

0 
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2 

23 
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24 

22 
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25 
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24 

0 
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GREENWICH  MEAN  TIME. 


PHASES  OF  THE  MOON. 


d  h        m 

3)  First  Quarter Feb.    4  22  12.5 

O  Full  Moon         .         .         •         .         .         .         .         .         n  12  57.9 

C  Last  Quarter    ...."....         18  18  22.6 

%  New  Moon         ........         26  22  19.6 

d  h 

([_  Perigee    . Feb.  10  01.3 

(^  Apogee 22  01. o 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 
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44 

50 
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47 

II 

30 
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E. 

74 
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2801 
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71 

16 

28 

2784 

69 

41 

39 

2775 

Pollux 

E. 
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05    48 
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115  33  48 
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01 

32 

2891 

112 

29 

01 

2880 

2 

Sun 

W. 

54 

28    16 

3105 

55  56  20 

3093 

57 

24 

38 

308X 

58 

53 

II 

3068 

Aldebaran 

E. 

6i 

44  27 

2726 

60  08  22 

2716 

58 

32 

03 

2706 

56 

55 

31 

2695 

Pollux 

E. 

104 

42  46 

2821 

103  08  46 

28x0 

lOI 

34 

31 

2798 

100 

00 

01 

2787 

3 

Sun 

W. 

66 

19  47 

3005 

67  49  53 

2992 

69 

20 

16 

2978 

70 

50 

56 

2965 

a  Pegasi 

W. 

33 

28  22 

3335 

34  51   53 

3270 

36 

16 

40 

3209 

37 

42 

39 

3x53 

Aldebaran 

E. 

48 

49   10 

2640 

47   II  09 

2628 

45 

32 

52 

2616 

43 

54 

19 

2604 

Pollux 

E. 

92 

03  43 

2729 

90  27  41 

27x7 

88 

51 

24 

2704 

87 

14 

50 

2693 

4 

Sun 

W. 

78 

28  32 

2896 

80  00  56 

2881 

81 

33 

39 

2867 

83 

06 

40 

2852 

a  Pegasi 

W. 

45 

07  30 

2939 

46  38  59 

2904 

48 

II 

13 

2871 

49 

44 

09 

2840 

Aldebaran 

E. 

35 

37  26 

8543 

33  57   13 

2530 

32 

16 

42 

2517 

30 

35 

53 

2505  i 

Pollux 

E. 

79 

08  07 

a635 

77  29  59 

2622 

75 

51 

34 

26x0 

74 

12 

53 

2599 , 

Regulus 

E. 

115 

30  27 

2553 

113  50  28 

2540 

112 

10 

II 

2526 

no 

29 

34 

2512 

5 

Sun 

W. 

90 

56  30 

2779 

92  31  26 

2764 

94 

06 

41 

2749 

95 

42 

16 

2735  ■ 

a  Pegasi 

W. 

57 

38  10 

2707 

.    59   14-40 

2684 

60 

51 

41 

2661 

62 

29 

13 

2640 

Pollux 

E. 

65 

55  37 

a543 

64   15  24 

2533 

62 

34 

57 

2523 

60 

54 

16 

25x3 ' 

Regulus 

E. 

102 

01  44 

«444 

100  19   12 

2430 

98  36 

20 

2416 

96 

53 

08 

2403 

6 

Sun 

W. 

103 

45  07 

2660 

105  22  41 

2646 

107 

00 

34 

2631 

108 

38 

47 

2616 

a  Pegasi 

W. 

70 

43  57 

2540 

72  24   14 

2523 

74 

04 

55 

2506 

75 

46 

00 

2489 

a  Arietis 

W. 

27 

24  34 

2747 

29  00  12 

2690 

30 

37 

05 

2639 

32 

15 

07 

2593 

Pollux 

E. 

52 

27  39 

247a 

50  45  47 

2467 

49 

03 

47 

2463 

47 

21 

40 

2458 

Regulus 

E. 

88 

12   II 

8333 

86  27  00 

2320 

84 

41 

29 

2306 

82 

55 

38 

2293 

7 

Sun 

W. 

116 

54  39 

2548 

118  34  45 

2535 

120 

15 

09 

2522 

121 

55 

51 

2511 

a  Pegasi 

W. 

84 

17  03 

2414 

86  00  18 

2401 

87 

43 

51 

2389 

89 

27 

42 

2376 

a  Arietis 

W. 

40 

39  06 

2423 

42  22  08 

239^ 

44 

05 

48 

2372 

45 

50 

03 

2349 

Regulus 

E. 

74 

01  36 

2229 

72   13  51 

22x7 

70 

25 

49 

2205 

68 

37 

29 

2X9-J 

Mars 

E. 

121 

08  06 

2363 

119  21    12 

2249 

117 

33 

58 

2237 

115 

46 

25 

2225 

I 

8 

a  Pegasi 

W. 

98 

10  56 

2328 

99  56   14 

2321 

lOI 

41 

43 

23x5 

103 

27 

21 

2310 

a  Arietis 

W. 

54 

38  48 

2258 

56  25  50 

2242 

58 

13 

15 

2228 

60 

01 

01 

22X5 

Aldebaran 

W. 

20 

36  52 

2137 

22  2f)  55 

2126 

24 

17 

15 

21x6 

26 

07 

50 

2106 

Regulus 

E. 

59 

31   43 

2x42 

57  41  48 

2134 

55 

51 

41 

2x25 

54 

01 

20 

2x18 

Mars 

E. 

106 

44  12 

2x67 

104  54  55 

2X57 

103 

05 

23 

2X47 

lOI 

15  36 

2139 

Spica 

E. 

113 

04  38 

2132 

III   14  27 

2120 

109 

23 

59 

2111 

107 

33 

16 

2102   , 

9 

a  Arietis 

W. 

69 

04   14 

2x64 

70  53  36 

2156 

72 

43 

10 

2149 

74 

32 

55 

1 
2143 

Aldebaran 

W. 

35 

24  09 

2067 

37  15  59 

2062 

39 

07 

57 

2056 

41 

00 

04 

2052   1 

Regulus 

E. 

44 

46  58 

2068 

42  55  41 

2085 

41 

04 

19 

2082 

39 

12 

52 

2081    i 

Mars 

E. 

92 

03  29 

2100 

90  12  30 

2095 

88 

21 

23 

2089 

86 

30 

07 

2o8s 

Spica 

E. 

98 

16  41 

2067 

96  24  51 

2061 

94 

32 

52 

2057 

92 

40 

46 

2053 

10 

a  Arietis 

W. 

83 

43  23 

2127 

85  33  41 

2127 

87 

23 

59 

2x26 

89 

14 

18 

2X28 

Aldebaran 

W. 

50 

21  59 

8O4O 

52  14  31 

ao39 

54 

07 

04 

2040 

55 

59 

36 

2041 

Mars 

E. 

77 

12  25 

2072 

75  20  43 

2072 

73 

29 

00 

2072 

71 

37 

17 
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Aldebaran 

E. 

68  06  38 
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66  31   24 

2756 

64  55  58 

2746 
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19 

2736 

1 

Pollux 

E. 

no  56  16 

2868 

109  23   16 

2856 

107  50  01 

2845 

io6  16 

31 

2833 

z     Sun 

W. 

60  22  00 

3056 

61   51  04 

3<H4 

63  20  22 

303X 

64  49 

56 

3018 

Aldebaran 

E. 

55  18  44 

2684 

53  41  43 

2673 

52  04  27 

2662 

50  26 

56 

265  X 

Pollux 

1 

E. 

98  25  16 

2775 

96  50  16 

2764 

95  15  01 

2752 

93  39 

30 

2740 

3 

Sun 

W. 

72  21  53 

2951 

73  53  07 

2939 

75  24  37 

2924 

76  56 

26 

29x0 

a  Pegasi 

W. 

39  09  44 

3»03 

40  37  50 

3057 

42  06  52 

3014 

43  36 

47 

2976 

Aldebaran 

E. 

42   15  30 

8592 

40  36  24 

2580 

38  57  02 

2567 

37   17 

22 

2556  ' 

Pollux 

E. 

85  38  01 

26S1 

84  00  56 

2670 

82  23  36 
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00 
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1 

4      Sun 

W. 
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2838 
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53 
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W. 

51   17  45 
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52  51   58 

2784 
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2756 
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12 
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E. 

28  54  47 

2492 

27   13  23 

248X 

25  31  43 

2467 

23  49 

44 

2455 

Pollux 

E. 

72  33  57 

2588 

70  54  45 

2577 

69  15  18 

2565 

67  35 

35 

2554 

Regulus 

E. 

108  48  38 

2499 

107  07  23 

2486 

105  25  50 

2472 

103  43 

57 

2458 

I     5     S'-N 

W. 

97   18   10 

2719 

98  54  25 

2704 

100  30  59 

2689 

102  07 

53 

2675 

a  Pegasi 

W. 

64  07   14 

2619 

65  45  43 

2598 

67  24  41 

2578 

69  04 

06 

2559 

Pollux 

E. 

59   13  21 

2504 

57  32  13 

2495 

55  50  53 

2487 

54  09 

21 

2480 

Regulus 

E. 

95  09  37 

2389 

93  25  46 

2374 

91  41   34 

2360 

89  57 

02 

2347 

6      Sun 

W. 

no  17  20 

2602 

III   56  12 

2589 

113  35  22 

2575 

115  14 

51 

2s6x 

a  Pegasi 

W. 

77  27  29 

2473 

79  09  20 

2458 

80  51  33 

2442 

82  34 

08 

2428 

a  Arietis 

W. 
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2552 
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25x5 
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46 
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2253 
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02 
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17 
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2355 
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2345 
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50 
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09 
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E. 
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2162 
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23 
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1         ■  " " 

1 
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13 

2178 

8 
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55 
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63    37    29 
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05 
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W. 
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33  32 

29 
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E. 
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08 
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E. 

99  25  36 

2x30 

97  35  22 

2X22 

95  44  56 
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Spica 

E. 
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9 
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W. 
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E. 
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05 
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E. 

90  48  34 

2049 
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87  03  54 

2044 
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28 

2042 

10 

rt  Arietis 

W. 

91  04  35 

2130 

92  54  49 

2x33 

94  44  58 

.9x36 

96  35 

02 

214Z 

Aldebaran 

W. 

57  52  07 

2042 

59  44  35 

9046 

61  36  58 

2049 

63  29 

16 

2032 

Mars 

E. 

69  45  36 

2075 
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66  02  23 
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53 
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32 
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II 

a  Arietis 

W. 
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2x47 

100     14     46 

2153 
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24 

2i6x 

103  53 

51 

2x69 
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W. 

65  21   29 

2057 

67   13  34 

2062 

69  05 

32 

2068 

70  57 

20 

2075 

Pollux 

W. 

24  49  44 

2593 

26  28  44 

2538 

28  09 

06 

2491 

29  50 

35 

2451 

Mars 

E. 
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2088 

60  28   II 

2094 

58  37 

03 

2099 

56  46 

03 

2x07 

Spica 

E. 

68  19  57 

2060 

66  27  56 

2066 

64  36 

04 

2072 

62  44 

21 

3079 

Antares 

E. 

113  46  45 

21ZZ 

III   56  03 

2x16 

no  05 

28 

2x20 

108   15 

00 

3X36 

12 

Aldebaran 

W. 

80  13  25 

2118 

82  03  56 

2129 

83  54 

II 

2140 

85  44 

09 

8X52 

Pollux 

W. 

38  28   19 

2354 

40  13  00 

2346 

41   57 

52 

2343 

43  42 

49 

3342 

Mars 

E. 

47  34  03 

2151 

45  44  22 

2163 

43  54 

59 

2174 

42  05 

53 

3x86 

Spica 

E. 

53  28  48 

2x24 

51  38  25 

2x35 

49  48 

19 

2146 

47  58 

30 

3x58 

Antares 

E. 

99  05   14 

3167 

97   15  56 

2x76 

95  26 

53 

2x87 

93  38 

06 

2x98 

13 

Aldebaran 

W. 

94  49  14 

2219 

96  37  13 

2234 

98  24 

50 

2249 

100  12 

05 

3265 

Pollux 

W. 

52  27  05 

2363 

54  II  33 

2372 

55  55 

48 

2380 

57  39 

51 

3391 

Mars 

E. 

33  05  23 

2261 

31   18  26 

2277 

29  31 

53 

3296 

27  45 

47 

23x4 

Spica 

E. 

38  54  21 

2229 

37  06  36 

2245 

35   19 

15 

226Z 

33  32 

18 

2277 

Antares 

E. 

84  38  51 

2266 

82  52  02 

3283 

81  05 

36 

2298 

79  19 

33 

23x3 

14 

Aldebaran 

W. 

109  02  20 

2348 

no  47  09 

2366 

112  31 

32 

3384 

"4  15 

30 

2401 

Pollux 

W. 

66   15  54 

2456 

67  58  09 

247X 

69  40 

03 

2486 

71  21 

36 

2502 

Regulus 

W. 

29  20  07 

2396 

31  03  48 

2408 

32  47 

II 

3422 

34  30 

14 

2437 

Antares 

E. 

70  35  25 

2403 

68  51   54 

2421 

67  08 

49 

3440 

65  26 

II 

2460 

a  Aquilse 

E. 

119  00  08 

3883 

117  27  27 

2883 

115  54 

47 

2885 

114  22 

09 

3890 

15 

Pollux 

W. 

79  43  36 

2587 

81  22  49 

2604 

83  01 

38 

2633 

84  40 

02 

2640 

Regulus 

W. 

43  00  04 

2517 

44  40  53 

2535 

46  21 

18 

2551 

48  01 

20 

2569 

Antares 

E. 

57  00  04 

2562 

55  20  17 

2584 

53  41 

00 

2605 

52  02 

12 

2628 

a  Aquilae 

E. 

106  41  00 

2931 

105  09  21 

2943 

103  37 

57 

2955 

102  06 

48 

3968  1 

Sun 

E. 

134  09  32 

2850 

132  36  09 

2869 

131  03 

10 

3888 

129  30 

36 

2908 

l6 

Pollux 

W. 

92  45  59 

2732 

94  21   57 

2750 

95  57 

30 

2768 

97  32 

40 

2786 

Regulus 

W. 

56  15  30 

2656 

57  53  09 

2673 

59  30 

25 

2690 

61  07 

18 

2707 

Antares 

E. 

43  55  54 

2744 

42  20  13 

2769 

40  45 

04 

2794 

39   10 

28 

3820 

a  Aquilse 

E. 

94  35  26 

3044 

93  06  08 

3060 

91  37 

10 

3077 

90  08 

32 

3095 

Saturn 

E. 

98  28  31 

2695 

96  51  45 

2713 

95  15 

22 

3730 

93  39 

22 

2748 

Sun 

E. 

121   53   51 

3003 

120  23  42 

3082 

"8  53 

56 

3040 

117  24 

33 

3059  1 

17 

Pollux 

W. 

105  22  33 

2876 

106  55  22 

2894 

108  27 

49 

39x2 

109  59 

53 

1 
2928 

Regulus 

W. 

69  06  07 

2790 

70  40  48 

2805 

72  15 

09 

282Z 

73  49 

10 

2835 

Mars 

W. 

21   20  25 

2828 

22  54  16 

2838 

24  27 

54 

2849 

26  01 

18 

2860 

Spica 

W. 

15  34  55 

3S28 

17  08  46 

2837 

18  42 

26 

2846 

20   15 

54 

2855 

Antares 

E. 

31   26  23 

2969 

29  55  32 

3005 

28  25 

26 

3043 

26  56 

06 

3082 

a  Aquilae 

E. 

82  50  51 

3187 

81   24  26 

3206 

79  58 

24 

3225 

78  32 

45 

3246 

Saturn 

E. 

85  45  07 

2833 

84  II   22 

2848 

82  37 

57 

386s 

81  04 

53 

2880 

Sun 

E. 

no  03   14 

3148 

108  36  03 

3165 

107  09 

12 

3x82 

105  42 

41 

3x98 

i8 

Regulus 

W. 

81  34  33 

2905 

83  06  45 

3919 

84  38 

40 

293X 

86   10 

20 

2943 

Mars 

W. 

33  44  48 

2916 

35  16  47 

2926 

36  48 

33 

3936 

38  20 

06 

2947 

Spica 

W. 

27  59  54 

29x3 

29  31  58 

3923 

31  03 

48 

2934 

32  35 

24 

2944 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
Dnth. 

Name  and  Direction 

Midnight 

P.  L. 
of 

XVh 

P.L. 
of 

XVIIIh 

P.L. 
of 

XXIh 

P.C 
of 

r 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

e 

*         m 

e         f         w 

e 

t 

M 

e 

t 

n 

lO 

Spica 

E. 

75 

49  04 

2<H5 

73  56  40 

2048 

72 

04 

20 

205  z 

70 

12 

05 

2055 

II 

a  Arietis 

W. 

105 

43  05 

2178 

107  32  06 

2 188 

109 

20 

51 

2200 

III 

09 

19 

S2XZ 

Aldebaran 

W. 

72 

48  58 

2083 

74  40  24 

2090 

76 

31 

38 

2099 

78 

22 

39 

2109 

Pollux 

W. 

31 

32  57 

2419 

33   16  04 

2395 

34 

59 

46 

2378 

36 

43 

52 

2364 

Mars 

E. 

54 

55  14 

2ZZS 

53  04  37 

2122 

51 

14 

12 

2Z3Z 

49 

24 

00 

2x41 

Spica 

E. 

60 

52  49 

2086 

59  01  29 

2094 

57 

10 

21 

2103 

55 

19 

27 

2x13 

Antares 

E. 

106 

24  41 

2133 

104  34  32 

2x40 

I02 

44 

34 

2Z47 

100 

54 

47 

2157 

12 

Aldebaran 

W. 

87 

33  49 

2x65 

89  23  10 

2178 

91 

12 

II 

2190 

93 

00 

53 

2204 

Pollux 

W. 

45 

27  47 

2343 

47   12  44 

2346 

48 

57 

37 

2349 

50 

42 

25 

2355 

Mars 

E. 

40 

17  05 

2200 

38  28  37 

22Z3 

36 

40 

30 

2229 

34 

52 

45 

2244 

Spica 

E. 

46 

08  59 

Ziyi 

44  19  48 

2x85 

42 

30 

58 

2x99 

40 

42 

29 

2213 

Antares 

E. 

91 

49  36 

22ZZ 

90  01  25 

2225 

88 

13 

34 

2237 

86 

26 

02 

2251 

13 

Aldebaran 

W. 

lOI 

58  56 

2281 

103  45  23 

2298 

105 

31 

26 

2314 

107 

17 

05 

2331   ' 

Pollux 

W. 

59 

23  39 

2403 

61  07  10 

24x5 

62 

50 

23 

2428 

64 

33 

18 

»44i  I 

Mars 

E. 

26 

00  08 

2336 

24  15  01 

2357 

22 

30 

25 

2379 

20 

46 

20 

1 

2403 

Spica 

E. 

31 

45  45 

2296 

29  59  39 

2313 

28 

13 

59 

2333 

26 

28 

47 

2352 

Antares 

E. 

77 

33  53 

2331 

75  48  38 

2348 

74 

03 

48 

2366 

72 

19 

24 

2383 

14 

Aldebaran 

W. 

"5 

59  03 

2420 

117  42  09 

2438 

119 

24 

50 

2457 

121 

07 

04 

2475  I 

Pollux 

W. 

73 

02   46 

2519 

74  43  33 

2535 

76 

23 

57 

2552 

78 

03 

58 

2569  1 

Regulus 

W. 

36 

12    56 

2453 

Z7  55   16 

2467 

39 

37 

15 

2484 

41 

18 

51 

2500 

Antares 

E. 

63 

44  01 

2480 

62  02  20 

2499 

60 

21 

06 

2520 

58 

40 

21 

2540 

• 

a  Aquilae 

E. 

112 

49  37 

2896 

III   17  13 

2903 

109 

44 

58 

2911 

108 

12 

53 

2920 

15 

Pollux 

W. 

86 

18  03 

2658 

87  55  39 

2677 

89 

32 

50 

2695 

91 

09 

37 

2713 

Regulus 

W. 

49 

40  58 

2587 

51  20  II 

2604 

52 

59 

01 

262Z 

54 

37 

27 

2638 

Antares 

E. 

50 

23  55 

2650 

48  46  08 

2673 

47 

08 

52 

^696 

45 

32 

07 

2720 

a  Aquilae 

E. 

100 

35  55 

2983 

99  05  21 

2997 

97 

35 

04 

30XX 

96 

05 

05 

3027 

Sun 

E. 

127 

58  27 

29*7 

126  26  42 

2946 

124 

55 

21 

2965 

123 

24 

24 

2984 

i6 

Pollux 

W. 

99 

07  26 

2805 

100  41  48 

2823 

102 

15 

46 

2841 

103 

49 

21 

2859 

Regulus 

W. 

62 

43  48 

2724 

64   19  56 

2741 

65 

55 

41 

2757 

67 

31 

05 

2774 

Antares 

E  . 

37 

36  26 

2848 

36  03  00 

2876 

34 

30 

10 

2905 

32 

57 

57 

2935 

a  Aquilae 

E. 

88 

40  16 

3113 

87   12  22 

3130 

85 

44 

49 

3149 

84 

17 

39 

3168 

Saturn 

E. 

92 

03  46 

2766 

90  28  33 

2783 

88 

53 

43 

«799 

87 

19 

14 

2816 

Sun 

E 

115 

55  33 

3077 

114  26  55 

3096 

112 

58 

40 

3IZ3 

III 

30 

46 

3X3X 

17 

Pollux 

W. 

III 

31  36 

2946 

113  02  56 

2963 

114 

33 

55 

2980 

116 

04 

33 

2997 

Regulus 

W. 

75 

22  52 

2851 

70  56   14 

2855 

78 

29 

18 

2879 

80 

02 

04 

2892 

Mars 

W. 

27 

34  28 

2871 

29  07  24 

2882 

30 

40 

06 

2893 

32 

12 

34 

2904 

Spica 

W. 

21 

49   10 

2866 

23  22   12 

2876 

24 

55 

01 

8888 

26 

27 

35 

2900 

Antares 

E. 

25 

27  35 

3129 

24  00  03 

3184 

22 

33 

37 

3247 

21 

08 

22 

3318 

a  Aquilae 

E. 

77 

07  30 

3266 

75  42  39 

3287 

74 

18 

12 

3307 

72 

54 

09 

3328 

Saturn 

E. 

79 

32  09 

2895 

77  59  44 

29IX 

76 

27 

39 

2925 

74 

55 

52 

2939 

■ 

Sun 

E  . 

104 

16  30 

3214 

102  50  37 

3230 

lOI 

25 

03 

3245 

99 

59 

47 

3259 

i8 

Regulus 

W. 

87 

41  44 

2955 

89  12  53 

9965 

90 

43 

49 

2976 

92 

14 

32 

2987 

1 

Mars 

W. 

39 

51  25 

2958 

41  22  31 

9967 

42 

53 

25 

2976 

44 

24 

08 

2985 

1 

1 

Spica 

W. 

34 

06  47 

2955 

35  37  56 

3965 

37 

08 

52 

2976 

38 

39 

35 

2985 

36 
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XVII. 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


V 


^4 

Q 


i8 


19 


20 


21 


22 


Name  and  Direction 
of  Object. 


a  Aquilse 

Saturn 

Sun 

Regulus 

Mars 

Spica 

a  Aquilae 

Saturn 

Sun 

Regulus 

Mars 

Spica 

Saturn 

a  Aquila: 

Sun 

Mars 

Spica 

Antares 

Saturn 

a  Aquilae 

Sun 

Mars 
Spica 
Antares 
Sun 


23  Mars 
Spica 
Antares 

:  Sun 

24  Mars 
Spica 
Antares 
Sun 


E. 
E. 
E. 

W. 
W. 
W. 
E. 
E. 
E. 

W. 
W. 
W. 
E. 
E. 
E. 

W. 
W. 
W. 
E. 
E. 
E. 

W. 
W. 
W, 
E. 

W. 
W. 
W. 
E. 

W. 
W. 
W. 
E. 


Noon. 


71  30  30 

73  24  22 

98  34  48 

93  45  01 

45  54  39 

40  10  07 

60  36  47 

61  22  07 
87  24  18 

105  42  18 

57  53  06 

52  08  09 

49  33  52 

50  14  27 

76  26  49 

69  44  43 

63  58  32 

20  03  03 

37  55  26 

40  35  41 

65  37  21 

81  34  08 

75  45  57  j 

31  05  25 

54  51  09 

93  25  38 

87  34  41 

42  32  04 

44  04  03 

105  22  50 

99  28  25 
54  II  58 
33  12  48 


P.  L. 

of 
Diff. 


3350 
2953 
3274 

8997 
3993 
^994 
3541 
3049 

337a 

3060 
3048 
3053 
3119 
3795 
3440 

3073 
3083 
3500 
3168 
4232 
3475 

3071 
3087 
3263 
3480 

3045 
3065 
3166 
3462 

3001 

30«4 
3092 
3424 


Illh 


70  07   x6 

71  53   10 
97  10  06 

95  15   17 

47  25  00 

41  40  27 

59  17  08 

59  52  55 

86  01   30 

107  II    17 

59  22  19 

53  37  16 

48  06  06 

48  59  20 

75  05   18 

71  13  25 

65  27  02  I 

21  23  27 

36  28  39 

39  27  36 

64  16  29 

83  02  53 

77  14  23 

32  30  20 

53  30  23  ! 

94  54  55  i 

89  03  33  I 

43  58  54  I 

42  42  56 

106  53  02 

100  58  08 

55  40  17 

31  50  59  ' 


P.  L. 

of 

Vlh 

Diff. 

• 

» 

n 

3372 

68 

44 

28 

2966 

70 

22 

15 

3288 

95 

45 

41 

3006 

96 

45 

22 

3002 

48 

55 

10 

3003 

43 

10 

36 

3567 

57 

57 

58 

3059 

58 

23 

55 

3383 

84  38 

54 

3066 

108 

40 

08 

3052 

60 

51 

27 

3059 

55 

06 

16 

3127 

46  38 

29 

3836 

47 

44 

55 

3446 

73 

43 

54 

3074 

72 

42 

06 

3066 

66 

55 

29 

3452 

22 

44 

45 

3174 

35 

01 

59 

4298 

38 

20 

42 

3478 

62 

55 

40 

3069 

84 

31 

40 

3085 

78 

42 

51 

3247 

33 

55 

33 

3480 

52 

09 

37 

3041 

96 

24 

17 

3060 

90 

32 

31 

3157 

45 

25 

55 

3457 

41 

21 

44 

2994 

108 

23 

22 

3018 

102 

27 

59 

3084 

57 

08 

46 

34ao 

30 

29 

05 

P.  L. 
of 
Diff.* 


3394 
2979 
3303 

3015 
3009 
30x2 
3596 
3069 

3393 

3071 
3056 
3063 

3133 
3879 
3452 

3075 
3087 
34" 
3180 

4383 
3480 

3067 
3083 
3233 
3478 

3036 
3036 

3147 
3453 

2987 
3011 

3075 
3415 


P.  L. 

of 
Diff. 


67  22  05 

68  51  36 
94  21  32 

98  15  16 

50  25  II 

44  40  34 
56  39  19 
56  55  07 
83  16  29 

no  08  53 

62  20  30 

56  35  II 

45  II  00 

46  31  14 

72  22  36 

74  10  46 

68  23  55 

24  06  49 

33  35  26 

37  15  05 

61  34  53 

86  00  30  i 

80  II  21 

35  21  03  ' 

50  48  48 

97  53  45 

92  01  35 

46  53  08 

40  00  27 

109  53  51 

103  57  58 

58  37  26 

29  07  06 


3416 
2992 

33x4 

3024 
3018 
3019 
3625 
3078 
3401 

3076 
3060 
3068 

3139 
3925 
3456 

3076 
3087 

3376 
3186 

4477  I 
3480 

3065 
308X 
3220 
3476 

3030 
3052 
3137 
3449 

2980  ' 
3005 
3066 
3410 


XVIII. 
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37 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

% 

P.  L. 

P.  L. 

P.  L. 

P.L. 

o| 

Name  and  Direction   1 

Midnight. 

of 

XVh 

of 

XVIIIh 

of 

XXIh 

of 

Q 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

e         *         H 

0           #         w 

e         f         w 

0 

»         w 

i8 

a  Aquilse 

E. 

66  oo  07 

3440 

•64  38  36 

3464 

63     17     32 

3489 

61 

56  56 

3514 

Saturn 

E. 

67  21   13 

3004 

65  51  05 

3016 

64    21    12 

3027 

62 

51  33 

3038 

Sun 

E. 

92  57  37 

3327 

91  33  57 

3339 

90    10   31 

3351 

88 

47  18 

3362 

19 

Regulus 

W. 

99  44  59 

3032 

loi   14  32 

3039 

102    43    56 

3047 

104 

13   II 

3053 

Mars 

W. 

51   55  02 

3024 

53  24  45 

3031 

54  54  19 

3037 

56 

23  46 

3043 

Spica 

W. 

46   10  23 

3027 

47  40  02 

3034 

49  09  32 

3041 

50 

38  54 

3047 

a  Aquilse 

E. 

55  21   12 

3656 

54  03  38 

3688 

52  46  38 

3722 

51 

30  14 

3757  1 

Saturn 

E. 

55  26  31 

3087 

53  58  06 

3096 

52  29  52 

3104 

51 

01  47 

3112 

Sun 

E. 

81  54  14 

34x0 

80  32  09 

3419 

79   10   14 

3426 

77 

48  27 

3434 

20 

Regulus 

W. 

III  37  32' 

3080 

113  06  06 

3085 

114  34  34 

3088 

116 

02  58 

3091 

Mars 

W. 

63  49  28 

3065 

65   18  21 

3067 

66  47   II 

3069 

68 

15  58 

3071 

Spica 

W. 

58  04  00 

3072 

59  32  44 

3076 

61  01  23 

3078 

62 

29  59 

3o8z 

Saturn 

E. 

43  43  38 

3146 

42   16  24 

5153 

40  49   18 

3158 

39 

22   19 

3163 

a  Aquilse 

E. 

45  18  20 

3975 

.   44  06  16 

4030 

42  55  06 

4089 

41 

44  53 

4152 

Sun 

E. 

71  01   .3 

346a 

69  40  16 

3466 

68  19  14 

3470 

66 

58   16 

3472 

21 

Mars 

W. 

75  39  25 

3076 

77  08  04 

3075 

78  36  44 

3074 

80 

05  25 

3073 

Spica 

W. 

69  52  20 

3088 

71   20  44 

3088 

72  49  08 

3088 

74 

17  32 

3087 

An  tares 

W. 

25  29  33 

3346 

26  52  51 

332a 

28  16  37 

3300 

29 

40  49 

3279 

Saturn 

E. 

32  09  00 

3193 

30  42  42 

3198 

29  16  31 

3ao6 

27 

50  29 

3213 

a  Aquilae 

E. 

36   10  53 

4581 

35  08   12 

4698 

34  07   II 

4828 

33 

07  58 

4977 

' 

Sun 

E. 

60   14  07 

3481 

58  53  22 

348a 

57  32  38 

3482 

56 

II   54 

3481 

22 

Mars 

W. 

87  29  23 

3061 

88  58  20 

3058 

90  27  21 

3054 

91 

56  27 

3050 

Spica 

W. 

81  39  54 

3078 

83  08  30 

3076 

84  37  09 

3073 

86 

05  53 

3069 

Antares 

W. 

36  46  48 

3209 

38   12  47 

3197 

39  39  00 

3186 

41 

05  a6 

3176 

Sun 

E. 

49  27  57 

3473 

48  07  03 

3471 

46  46  07 

3468 

45 

25  07 

3464 

23 

Mars 

W. 

99  23  20 

3oa6 

100  53  01 

3019 

102  22  50 

3014 

103 

52  46 

i 
3007 1 

1 

Spica 

W. 

93  30  44 

3047 

94  59  59 

3041 

96  29  21 

3036 

97 

58  49 

3030 

Antares 

W. 

48  20  33 

3129 

49  48  08 

3iao 

51   15  53 

3110 

52 

43  50 

3101 

Sun 

E. 

38  39  06 

3444 

37   17  39 

3440 

35  56  08 

3435 

34 

34  31 

3430 

24 

Mars 

W. 

III   24  29 

2973 

112  55   16 

3965 

114  26  12 

2958 

115 

57  18 

2950 

1 

Spica 

W. 

105  28  05 

2998 

106  58  20 

2991 

108  28  44 

3983 

109 

59  18 

2976 

1 

Antares 

W. 

60  06  17 

3057 

61  35   19 

3049 

63  04  31 

3039 

64 

33  55 

3031 

1 
1 

1 
1 

1 

1 

Sun 

1 

E. 

27  45  01 

3406 

26  22  51 

3401 

25  00  36 

3397 

23 

38  16 

3393 

1 
1 

38 


MAUCH,  1903. 


I. 


AT  GREENWICH  APPARENT  NOON. 

1 

i 

« 

•9 

o 
Q 

a 
o 

•a 

o 

Q 

THE  SUN'S 

Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 

Equation  of 

Time, 

to  be 

Added 

to 

Apparent 

Time. 

1 

Diff.  for 
z  Hour. 

1 

1 

Apparent 
Right  Ascension. 

Diff.  for 
z  Hour. 

Apparent 
Declination. 

Diff.  for 
I  Hoar. 

Semi- 
diameter. 

SUN, 

Mon. 

Tues. 

I 
2 

3 

h      m       8 
22    45    11.82 

22    48    56.82 

22    52    41.30 

s 
+    9.386 

9-364 
9.343 

0         t       It 

S.  7  55  03.8 

7  32  18.7 
7  09  27.2 

•> 

+  56.75 
57.02 

57.27 

t       It 
16    10.18 
16  09.94 
16  09.71 

65.47 
65.40 

65.33 

m        s 
12    42.07 

12    30.55 
12    18.51 

s 
0.469 

0.491 

0.512 

Wed. 
Thur. 
Frid. 

4 

5 
6 

22  56    25.28 

23  00   08.77 

23  03   5^-7^ 

+    9.323 

9-303 
9.283 

6  46  29.6  '  +57.51 
6  23  26.4      57.74 
6  00  18.1      57.95 

16  09.47 
16  09.22 
16  08.98 

65.26 
65.19 
65.12 

12    05.96 
II    52.93 
II    39.44 

0.532  1 

0.552 
0.572 

Sat. 

SUN. 

Mon. 

7 
8 

9 

23  07  34-34 

23    II     16.47 
23    14    58.19 

+    9-265 
9.247 

9-231 

5  37  04.9+58.14 
5  13  47.3'    58.32 
4  50  25.7      58.48 

16  08.73 
16   08.48 
16  08.23 

65.06 
65.00 

64-95 

II    25.49 
II     II. II 
10    56.31 

0.590 
0.608 
0.624 

Tues. 
Wed. 
Thur. 

lO 

II 

12 

23    18    39.52 
23    22    20.48 
23    26   01.09 

+    9.215 
9.200 
9.186 

4  27  00.4 

4  03  31-8 
3  40  00.2 

+  58.63 
58.76 
58.87 

16  07.97 
16  07.72 
16  07.46 

64.89 
64.84 
64.79 

10    41.13  , 
10    25.58 
10    09.69 

0.640 
0.655 
0.669 

Frid. 

Sat. 

SUN, 

13 
14 
15 

23    29    41-39 

23  33  21.39 
23  37  01.12 

+    9.173 
9.162 

9-151 

3  16  26.0 
2  52  49.6 
2  29  1 1.2 

+  58.97 
59.06 

59-13 

16  07.20 
16  06.94 
16  06.68 

64-75 
64.71 

64.67 

9  53-47; 
9  36.96 
9  20.19 

0.682 
0.693  , 
0.704 

Mon. 
Tues. 
Wed. 

i6 

17 
i8 

23  40  40.61 
23  44  19.87 

23  47  58-94 

+    9- 141 

9.133 
9.125 

2  05  31.4 

I  41  50-3 
I   18  08.4 

+  59-19 
59-23 
59.27 

16  06.40 
16  06.13 
16   05.86 

64.63 
64.60 

64.57 

9  03-17 
8  45.92 
8  28.50. 

0.714  , 

0.722 

0.730 

Thur. 

Frid. 

Sat. 

19 

20 

21 

23  51  37-82 
23  55  16.56 
23  58  55-16 

+    9-"7 
9. 1 II 
9.106 

0  54  26.1 

0  30  43.6 

S.  0  07  01.4 

+  59.27 
59.27 
59.25 

16   05.58 
16   05.30 
16   05.03 

64.54 
64.52 
64.50 

8  10.88 
7  53-10 
7  35.20 

0-737 

0-743 
0.748 

SUN, 

Mon. 

Tues. 

22 

23 
24 

0  02  33.65 
0  06  12.04 
0  09  50.36 

+    9.102 
9.098 
9.095 

N.  0  16  40.1 

0  40  20.7 

1  04  00.0 

+  59.22 

59-17 
59-11 

16  04.75 
16  04.47 
16  04.19 

64.48 
64.47 
64.46 

7  17-19 
6  59.09 

6  40.91 

0.752 
0.756 

0.759 

Wed. 
Thur. 
Frid. 

25 
26 

27 

0  13  28.63 
0  17  06.85 
0  20  45.06 

+    9-093 
9.092 

9.092 

I  27  37.5 

1  51   12.9 

2  14  45.9 

+  59.03 

58.93 
58.82 

16   03.91 
16   03.63 
16  03.35 

64.45 
64.44 

64.44 

6  22.66 
6  04.38 
5  46.10 

0.761 
0.762 
0.762 

Sat. 
SUN, 
Mon. 
Tues. 

28 

29 
30 

31 

0  24  23.27 
0  28  01.49 

0  31  39-74 
0  35  18.04 

+    9.092 
9.092 
9.094 
9.097 

2  38  16.0 

3  01  43-0 
3  25  06.4 

3  48  25.9 

+  58-69 
58.56 

58.40 
58.23 

16   03.07 
16  02.79 
16  02.52 
16  02.24 

64.44 
64.44 

64-45 
64.46 

5  27.80 
5  09.52 
4  51.27 
4  33.06 

0.762  ' 
0.762  1 
0.760 
0.757 

Wed. 

32 

0  38  56.39 

+    9.100 

diameter  pa 
Lhe  hourly  ( 
reasing. 

N.  4  II  41. 1 

+  58.04 

16   01.98 

64.47 

4  14.92 

0.754 

NOTt^ 

-The 
The 

no 

mean  time  of  8emi< 
sign  +  prefixed  to  I 
rth  declinations,  inc 

aaing  meridian  may 
change  of  declinatio 

be  found 
D  indicate 

by  rabtracting 
3  that  south  di 

o.i8>  from 
Bclinatiom 

1  the  dderaal 

1  are  decreasi 

time. 

ng.  or 

II. 
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AT  GREENWICH  MEAN  J 

^JOON. 

THE 

SUN'S 

■ 

1 

1         - 
o 

• 

c 
o 

0) 
O 

Q 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

Diff.  for 
X  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Diflf.  for 
I  Hour. 

Apparent 
Declination. 

Diff.  for 
I  Hour. 

SUN, 

Mon. 

Tues. 

I 
2 

3 

h 
22 

22 

22 

m 

45 

48 

52 

s 

09.84 

54-87 
39-38 

s 
+  9- 387 
9-365 
9-344 

0 

S.  7 
7 
7 

> 

55 
32 
09 

n 

159 
30.6 

38.9 

■t 

+  56.75 
57.02 

57.28 

m        s 
12    42.17 

12    30.65 

12    18.61 

s 
+  0.469 

0.491 

0.512 

h      m        s 
22    32    27.67    , 

22    36    24.22 

22    40    20.77    1 

1 

Wed. 
Thur. 
Frid. 

4 

5 
6 

22 
23 

23 

56 

00 
03 

23.40 

06.92 

49.98 

+  9-324 

9-304 
g.284 

6 
6 
6 

46 

23 
00 

41.2 

37.9 
29-3 

+  57.52 
57-75 
57-96 

12    06.07 
II    53.04 

II  39-55 

+  0.532 

0.552 
0.572 

22  44  17-33 
22  48  13.88  , 

22  52  10.43 

Sat. 

SUN, 

Mon. 

7 
8 

9 

23 
23 
23 

07 
II 

14 

32.58 

14-75 
56.51 

+  9.266 
9.248 
9.232 

5 
5 

4 

37 
13 
50 

16.0 
58.2 

36.4 

+  58.15 

58.33 
58.49 

II  25.60 

II    11.22 
10    56.42 

+  0.590 
0.608 
0.624 

22  56  06.98  1 

23  00  03.53 
23  04  00.09 

Tues. 
Wed. 
Thur. 

lO 

II 

12 

23 
23 
23 

18 
22 

25 

37.88 

18.88 
59.54 

+  9.216 
9.201 
9.187 

4 
4 
3 

27 

03 
40 

10.8 
42.0 
10.2 

+  58.64 

58.77 
58.88 

10   41.24 
10    25.69 
10    09.80 

+  0.640 

0.655 
0.669 

23  07  56.64 

23  II  53-19 
23  15  4974  , 

Frid. 

Sat. 

SUN 

13 
15 

23 
23 
23 

29 

33 
36 

39.87 
19.92 

5970 

+  9-174 
9.163 

9.152 

3 
2 

2 

16 
52 
29 

35-7 
59.0 

20.4 

+  58.98 

59-07 
59-14 

9  53-58 

9  37-07 
9  20.30 

+  0.682 
0.693 
0.704 

23  19  46.29 
23  23  42.85 
23  27  39.40 

,  Mon. 
Tues. 
Wed. 

i6 

17 
i8 

23 
23 
23 

40 

44 
47 

39-23 

18.53 

57-^5 

+  9-142 

9-134 
9.126 

2 

I 
I 

41 
18 

40.3 

59-0 
16.8 

+  59.20 
59.24 
59.28 

9  03.28 
8  46.03 
8  28.60 

+  0.714 
0.722 
0.730 

23  31   35.95 
23  35  32.50 
23  39  29.05 

.  Thur. 
Frid. 
Sat. 

19 

20 
21 

'23 
23 
23 

51 
55 
58 

36.58 

15.36 
54.01 

+  9.119 

9.113 
9.108 

0 

0 

S.  0 

54 

30 
07 

34.2 

51.4 
08.9 

+  59.28 
59-28 
59.26 

8  10.98 
7  53-20 
7  3530 

+  0.737 

0.743 
0.748 

23  43  25.60 
23  47  22.16 
23  51  18.71  ! 

SUN, 

Mon. 

Tues. 

22 
23 
24 

0 
0 
0 

02  32.54 
06  1 0.98 

09  49-35 

+  9.104 
9.100 
9.097 

N.  0 
0 
I 

16 
40 

03 

32.9 

13.8 

53.4 

+  59-23 
59.18 
59-12 

7  17.28 

6  59.17 
6  40.99 

-r  0.752 

0.756 
0.759 

23  55  15-26 

23  59  11.81 

0  03  08.36 

Wed. 
Thur. 
Frid. 

25 
26 

27 

0 
0 
0 

13 

17 
20 

27.66 

05-93 
44.19 

+  9.095 
9.094 
9.094 

I 
I 
2 

27 
51 
14 

31-2 
07.0 
40.2 

+  59.04 
58.94 
58.83 

6  22.74 
6  04.46 

5  46.17 

+  0.761 
0.762 
0.762 

0  07  04.92 
0  II  01.47 
0  14  58.02 

Sat. 
SUN, 
Mon. 
Tues. 

28 
29 
30 

31 

0 
0 
0 
0 

24 
28 

31 
35 

22.44 
00.71 
39.00 

17-35 

+  9.094 
9.094 
9.096 
9.099 

2 

3 
3 
3 

38 
01 

25 
48 

10.7 
38.0 
01.7 

21.5 

+  58.70 

58.57 
58.41 

58.24 

5  27.87 
5  09.59 
4  51-33 
4  33-12 

+  0.762 
0.762 
0.760 

0.757 

0  18  54.57 
0  22  51.12 
0  26  47.67 

0  30  44.23 

Wed. 

32 

0 

38 

55-75 

+  9.102 

N.  4 

II 

37.0 

+  58.05 

4  14-97 

+  0.754 

0  34  40.78 

Diff.  for  I  Hour, 

-1-9.8565" 
(Table  III.) 

NOTK.— T 

1 

'he  semidiameter  for  me 

'he  si^n  4-  prefixed  to  thi 

decreasing  or  north  decl 
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e  hourly  chi 
inations  inc 

ly  be  assumed  the  s 
inge  of  declination  i 
reasing. 

ame  as  thai 
ndicates  th 

t  for  apparent 
At  south  declint 

noon, 
itions  are 
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III. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

4 
g 

1 

o 

>« 
cd 

Q 

1 

I 

2 

3 

cd 
u 

>« 

« 

a 

Q 

Log:arithm 

of  the 

Radius  Vector 

of  the 

Earth. 

• 

DiflE.  for 
z  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

TRUE  LONGITUDE. 

Diff.  for 
X  Hour. 

LATITUDE. 

X 

r 

60 
61 
62 

0        »         »» 

339  44  39.8 

340  44  52.6 

341  45  03.3 

9            m 

44  25.4 
44  38.0 

44  48.6 

+  150.57 
150.49 

150.41 

M 
—     0.16 
0.29 
0.41 

9.996  0900 
9.996  1966 
9-996  3037 

+  44-3 

44-5 
44.8 

h      m 
I    27 

I    23 

I     19 

17.99 
22.08 
26.18    , 

4 

5 
6 

63 

64 

65 

342  45  12.0 

343  45  18.6 

344  45  23.0 

44  57.2 

45  03-7 
45  08.0 

+  150.32 
150.23 
150.14 

■     -     0.53 
0.64 

0.73 

9.996  41 15 
9.996  5201 
9.996  6294 

+  45.1 
45-4 
45.7 

I    ^5 
I    II 

I    07 

30.27 

34-36 
38.46 

1 
1 

7 
8 

9 

66 

67 
68 

345  45  25.2 

346  45  25.2 

347  45  23.1 

45  IO-2 
45  10. 1 
45  07.9 

+  150.05 
149.96 
149.87 

0.78 
0.81 
0.80 

9-996  7397 
9.996  8510 

9.996  9635 

+  46.2 
46.6 

47-1 

I    03 

0  59 
0  55 

42.55 
46.65 

50.74 

II 

12 

69 
70 

71 

348  45  18.8 

349  45  12.3 

350  45  03.8 

45  03-5 

44  57-0 
44  48.3 

+  149.78 
149.69 
149.60 

-c^75 
0.69 

0.60 

9.997  0772 
9.997  1922 
9.997  3086 

+  47.6 
48.2 
48.8 

0  51 

0  47 

0  44 

5483 

58.93 
03.02    ' 

13 
H 
15 

72 

73 
74 

351  44  53.2 

352  44  40.6 

353  44  26.2 

44  37.7 
44  25.0 

44  IO-5 

+  149.52 
149.44 
149.36 

-0.47 

0.33 
0.18 

9.997  4264 

9-997  5456 
9.997  6660 

+  49.4 
49.9 

50.4 

0  40 
0  36 
0  32 

07.12 
II. 21 

15.30 

i6 

17 
i8 

75 
76 

77 

354  44  09-9 

355  43  51.8 

356  43  32,0 

43  54-2 
43  36.0 
43  16.0 

+  149.28 
149.21 
149.14 

—  0.05 

+  0.07 

0.19 

9.997  7876 

9.997  9103 

9.998  0340 

+  50.9 
51-3 
51.7 

0  28 
0  24 
0  20 

19.40 

23.49 
27.58 

19 

20 
21 

78 

79 
80 

357  43  10.3 

358  42  46.9 

359  42  21.8 

42  54-3 
42  30.8 

42  05.6 

+  149.06 
148.99 
148.92 

+  0.2& 
0.36 
0.40 

9.998  1584 
9.998  2834 
9.998  4090 

+  52.0 
52.2 

52.4 

0  16 
0  12 
0  08 

31.68 
35.78 
39.87 

■    22 

,    23 

24 

81 
82 

83 

0  41  54.8 

1  41   26.2 

2  40  55-7 

41  38.6 
41  09.9 

40  39-3 

+  148.84 
148.77 
148.69 

+  0.42 
0.40 
0.36 

9-998  5349 
9.998  65 1 1 

9.998  7873 

+  52.5 
52.6 

52.6 

0  04 

f   0   00 

123    56 

23  52 

43.96 
48.06^ 

52.15.1  ■ 
56.24 

25 
26 

27 

84 

85 
86 

3  40  23.4 

4  39  49-2 

5  39  131 

40  06.9 
39  32.6 
38  56.5 

+  148.62 
148.54 
148.46 

+  0.30 

0.22 

+  0.12 

9.9989135 

9-999  0396 
9.999  1654 

+  52.6 
52.5 
52.3 

23  49 
23  45 
23  41 

00.34 

04.43 
08.52    i 

28 

29 
30 
31 

87 
88 

89 

90 

6  38  35.0 

7  37  55'0 

8  37  12.9 

9  36  28.6 

38   18.3 
37  38.2 
36  56.0 
36  11.7 

+  148.37 
148.29 
148.20 
148. 1 1 

—  0.0 1 
0.13 
0.25 
0.38 

9.999  2908 
9.9994158 
9.999  5402 
9.999  6642 

+  52.2 
52.0 

51.8 

51-5 

23  37 

23  33 
23  29 

23  25 

12.62 
16.71 
20.81 
24.90    1 

32 

91 

10  35  42.2 

35  25.1 

+  148.02 

—  0.50 

9-999  7876 

+  51.3 

23  21 

28.99    1 

NOTl 

t.— The  1 
thos 
ficti 

ongitudes  in  the  coh 
e  in  the  cohimn  A'  bi 
tious  year. 

jmn  A  are  refe 
■e  referred  to  t 

irred  to  the 
be  mean  eq 

)  true  equinox 
uinox  of  the  b 

of  their  own  dat 
eginning  of  the  B 

e,  while 
esselian 

Diff.  for  X  Hour, 

— 9.8296*. 

(Table  II.) 
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GREENWICH 

MEAN  TIME. 

• 

c 

THE 

MOON'S 

« 
o 

Q 

I 
2 

3 

SEMIDIAMETER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
X  Hour. 

MidniKfat. 

Diff.  for 
I  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 

I  Hour. 

Noon. 

15          23.4 

Id    31.4 

15  39-6 

15    27.4 

15  35-5 
15  43.6 

56    22.9 
56    52.5 

SI  22.3 

It 
+  1.23 
1.24 
1.24 

t        tt 
56    37.7 

57  07-4 
57  37.3 

tt 

+  1.23 
1.24 
1.24 

h      m 

1  43.2 

2  30.6 

3   19.8 

m 

+  1-95 
2.01 

2.09 

d 
2.1 

3-1 
4.1 

4 

5 
6 

15  47.7 

15  55-7 

16  03.4 

15  S^'l 

15  59-6 

16  07.0 

57  52.1 

58  21.5 

58  49.8 

+  1.23 
1.20 
1. 14 

58  06.9 

58  35.9 

59  03.2 

+  1.23 
I.18 
1.08 

4    II. I 

5  05-0 

6  01. 0 

+  2.19 
2.29 
2.38 

5.1 
6.1 

7-1 

7 
8 

9 

16  10.5 
16  16.3 
16  20.4 

16  13.6 
16  18.6 
16  21.5 

59  15.7 

-  59  37.3 

59  52.2 

+  1.00 
0.77 
0.44 

59  27.2 
59  45-7 
59  56.3 

+  0.90 

0.62 

+  0.23 

6  58.8 

7  57.2 

8  55.2 

+  2.43 

2.43 
2.39 

8.1 

9.1 

10. 1 

lO 

II 

12 

16  21.9 
16  20.4 
16  15.6 

16  21.6 
16  18.4 
16  12.0 

59  57-9 
59  52.4 
59  34-7 

+  0.01 

—  0.48 

0.98 

59  56.6 
59  45-1 
59  21.5 

—  0.23 

0-73 
1. 21 

9  52.0 

10  47.0 

11  40.2 

+  2.33 
2.25 
2.18 

II. I 
12.1 
13.1 

13 
H 
15 

16  07.7 

15  Sl'-^ 
15  44-9 

16  02.7 
15  51-2 
15  38.5 

59  05.5 
58  26.9 

SI  42.0 

-1.43 
1.76 

1.94 

58  47.2 
58  05.0 
SI  18.4 

—  1.61 
1.87 
1.97 

12  31.9 

13  22.4 

14  12.2 

+  2.13 
2.09 
2.06 

14. 1 

15.1 
16.1 

i6 

17 
i8 

15  32.1 
15  19.6 
15  08.4 

15  25.7 
15  13.8 

15  03.5 

56  54.8 
56  09.0 
SS  28.0 

—  1.96 
1.82 
1.56 

56  31.5 
55  47.7 
55  lo-i 

—  1.90 
1.71 
1.40 

15  01.5 

15  50.4 

16  39.1 

+  2.04 
2.03 
2.02 

17.1 
18.1 
19. 1 

19 

20 
21 

14  59.2 
14  52.6 
14  48.7 

14  55-6 

14  50-3 
14  47.8 

54  54-3 
54  29.9 
54  15-6 

—  1.22 

0.81 

-0.38 

54  40.9 
54  21.4 
54  12.4 

-  1.02 

0.59 

—  0.15 

17  27.4 

18  15.2 

19  02.4 

+  2.00 
1.98 

1-95 

20.1 
21. 1 
22.1 

22 

23 
24 

14  47.6 
14  49.4 

H  53.7 

14  48.2 

14  51.3 
14  56.7 

.54  1 1-9 
54  18.3 

54  34-0 

+  0.06 
0.47 
0.83 

54  13-8 
54  25.1 
54  45-0 

+  0.27 
0.65 
0.98 

19  49.0 

20  34.9 

21  20.3 

+  1.92 
1.90 
1.89 

23.1 
,  24.1 

25.1 

25 

;  26 
1  27 

15  00. 1 

15  08.2 

15  17-4 

15  04.0 
15  12.7 
15  22.2 

54  57.7 

55  27.4 

56  01. 1 

-H  1.12 

1-33 
1.45 

SS  1 1-9 

55  43-9 

56  18.7 

+  1.24 
1.40 

1-47 

22  05.6 

22  51.2 

23  37-6 

+  1.89 
1.91 
1.96 

26.1 

27.1 
28.1 

28 

29 

1  30 

31 

15  27.0 
15  36.4 
15  45.1 
15  52.7 

15  31.8 
15  40-9 

15  49-1 
15  56.0 

56  36.3 

57  10.9 

57  42.8 

58  10.6 

+  1.46 

1-39 
1.25 

1.06 

56  53.8 

57  27.3 

SI  57-3 

58  22.8 

+  1-44 
1-33 
i.x6 

0.96 

6 

0  25.4 
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XO.X89 

14 

22 

00 

10.81 

1.9950 

8  08  00.8 

8.833 

14 

23 

36    45.04 

2.04x2 

0 

24  55.4 

10.231 

15 

22 

02 

10.52 

1.9953 

7  59  09.5 

8.877 

15 

23 

38   47.56 

2.0430 

0 

14  43.0 

10.2x2 

i6 

22 

04 

10.24 

1.9955 

7  50  15.6 

8.919 

16 

23 

40    50.20 

2.0448 

S.  0 

04  30.0 

10.222    ' 

17 

22 

06  ( 

D9.98 

1.9958 

7  41   19.2 

8.962 

17 

23 

42    52.94 

2.0467 

N.  0 

05  43.6 

10.231     ' 

i8 

22 

08  ( 

09-73 

x.^gfio 

7  32  20.2 

9.004 

18 

23 

44  55.80 

2.0486 

0 

15  57.7 

xo.  239 

19 

22 

10  ( 

09.50 

X.9964 

7  23  18.7 

9.046 

19 

23 

46  58.77 

2.0504 

0 

26  12.3 

X0.247 

20 

22 

12  ( 

09-30 

1.9968 

7  14  14.7 

9.087 

20 

23 

49  01.85 

2.0523 

0 

36  27.3 

X0.253 

21 

22 

14  i 

09.12 

1.997a 

7  05  08.3 

9.X27 

21 

23 

51  05.05 

2.0544 

0 

46  42.6 

10.258 

22 

22 

16  ( 

08.96 

1.9976 

6  55  59-5 

9.166 

22 

23 

53  08.38 

2.0564 

0 

56  58.3 

10.263 

23 

22 

18  i 

08.83 

TH 

•i-  X.99B1 

URSDi 

S.   6  46  48.4 
lY  26. 

+  9.204 

23 

23 

55  11.82 
SA' 

+  2.0584 
TURD^ 

N.  I 
lY  28 

07  14.2 

+  10.268 

O 

22 

20  ( 

08.73 

+  1.9986 

S.   6  37  35.0 

+  9.243 

0 

23 

57  15.39 

+  2.0606 

N.  I 

17  30.4 

+  X0.27X 

I 

22 

22  < 

08.66 

Z.999Z 

6  28  19.3 

9.28X 

I 

23 

59  19.09 

2.0627 

27  46.7 

10.273 

2 

22 

24  ( 

08.62 

1.9997 

6  19  01.3 

9.318 

2 

0 

01  22.91 

2.0648 

38  03.2 

10.275 

3 

22 

26  ( 

08.62 

S.0003 

6  09  41.2 

9.353 

3 

0 

03  26.86 

2.0670 

48  19.7 

10.275 

4 

22 

28  ( 

08.66 

2.0009 

6  00  18.9 

9.390 

4 

0 

05  30.95 

2.0693 

58  36.2 

XO.S74 

5 

22 

30  ( 

08.73 

2.0015 

5  50  54.4 

9.4*6 

5 

0 

07  35.17 

2.07x5 

2 

08  52.6 

10.273 

6 

22 

32  < 

08.84 

2.0023 

5  41  27.8 

9.460 

6 

0 

09  39.53 

2.0738 

2 

19  09.0 

XO.272 

7 

22 

34  < 

08.99 

2.0029 

5  31  59.2 

9.493 

7 

0 

II  44.02 

2.076X 

2 

29  25.2 

XO.268 

8 

22 

36  i 

09.19 

2.0037 

5  22  28.6 

9.527 

8 

0 

13  48.66 

2.0765 

2 

39  41.2 

XO.264 

9 

22 

38  ( 

09.43 

2.0Q44 

5  12  56.0 

9.560 

9 

0 

15  53.44 

2.0808 

2 

49  56.9 

10.259 

lO 

22 

40  i 

09.72 

a.OQ53 

5  03  21.4 

9.59a 

10 

0 

17  58.36 

2.0832 

3 

00  12.3 

10.254 

II 

22 

42 

10.06 

2.0061 

4  53  44.9 

9.623 

II 

0 

20  03.42 

3.0857 

3 

10  27.4 

X0.248 

12 

22 

44 

10.45 

2.0069 

4  44  06.7 

9.653 

12 

0 

22  08.64 

2.0883 

3 

20   42.0 

X0.240    1 

13 

22 

46 

10.89 

2.0078 

4  34  26.6 

9.683 

13 

0 

24  14.01 

2.0907 

3 

30   56.2 

10.232 

14 

22 

48 

"-39 

2.0088 

4  24  44.7 

9.7x3 

14 

0 

26  19.52 

2.09Sa 

3 

41    09.8 

10.222 

15 

22 

50 

11.95 

2.0098 

4  15  01. 0 

9.74a 

15 

0 

28  25.19 

2.0958 

3 

51    22.8 

X0.2IX 

i6 

22 

52 

12.56 

2.0Z06 

4  05  15.7 

9.769 

16 

0 

30  31-02 

2.0964 

4 

01    35.1 

X0.200 

17 

22 

54 

13.24 

2.01x8 

3  55  28.7 

9.797 

17 

0 

32  37-00 

2.XOX1 

4 

II    46.8 

XO.X88 

i8 

22 

56 

13.98 

2.oia8 

3  45  40.1 

9.823 

18 

0 

34  43.15 

2.X038 

4 

21    57.7 

10. 175 

19 

22 

58 

14,78 

2.0139 

3  35  49.9 

9.849 

19 

0 

36  49.46 

2. 1065 

4 

32   07.8 

10.161    1 

20 

23 

00 

15.65 

2.0x50 

3  25  58.2 

9.874 

20 

0 

38  55.93 

2.1092 

4 

42    17.0 

10.145 

21 

23 

02 

16.58 

2.0x62 

3  16  05.0 

9.899 

21 

0 

41  02.56 

2.XXX9 

4 

52    25.2 

10.129 

22 

23 

04 

17-59 

2.0174 

3  06  10.3 

9. 9*3 

22 

0 

43  09.36 

2.1x48 

5 

02    32.5 

10.X13 

23 

23 

06 

18.67 

2.0187 

2  56  14.3 

9.945 

23 

0 

45  16.33 

2.XX75 

5 

12    38.7 

10.094 

24 

23 

08 

19.83 

+  2.O90O 

S.   2  46  16.9 

+  9.968 

24 

0 

47  23.46 

+  2.X203 

N.  5 

22    43.8 

+  10.075 

XII. 
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GREENWICH  MEAN  TIME- 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Hqur. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Ascension. 

I  Minute. 

X  Minute. 

Ascension. 

1  Minute. 

X  Minute. 

SI 

UNDAY 

29. 

TUESDAY  31. 

h 

m       a 

8 

0           r            H 

M 

h     m        a 

a 

0 

r 

9f 

M 

0 

0 

47  23.46 

+  8. iao3 

N.  5  22  43.8 

+  10,075 

0 

2  32  54*27 

+  2.2823 

N.I2 

45 

08,8 

+   7.959 

I 

0 

49  30.77 

2.1233 

5  32  47.7 

10,055 

I 

2  35  11.32 

2.2859 

12 

53 

04-3 

7.889 

2 

0 

51  38.26 

2.1263 

5  42  50.4 

XO.O34 

2 

2  37  28.58 

2,2895 

13 

00 

55.5 

7.8X8 

3 

0 

53  45-92 

2. 1291 

5  52  51.8 

xo.o][3 

3 

2   39   46.06 

8,2931 

13 

08 

42.5 

7.747 

4 

0 

55  53.75 

2.I3V 

6  02  51,9 

9.990 

4 

2   42   03.75 

2.2967 

13 

16 

25.1 

7.673 

5 

0 

58  01.77 

2.1352 

6  12  50.6 

9.966 

5 

2   44   21.67 

8.3004 

13 

24 

03.3 

7.600 

6 

00  09.97 

2. 1382 

6  22  47.8 

9.94Z 

6 

2    46    39.80 

2.3039 

13 

31 

37.1 

7.525 

7 

02  18.35 

2.1412 

6  32  43.5 

9.915 

7 

2    48    58.14 

3.3075 

13 

39 

06.3 

7.449 

8 

04  26.91 

2.1443 

6  42  37.6 

9.888 

8 

2    51    16.70 

2.3XX2 

13 

46 

31.0 

7.373 

9 

06  35.66 

a,  1473 

6  52  30.0 

9.860 

9 

2  53  35.48 

2.3148 

13 

53 

5I.I 

7.296 

lO 

08  44.59 

2.1504 

7  02  20.8 

9.832 

10 

2  55  54.47 

2.3183 

14 

01 

06.5 

7.217 

II 

10  53-71 

2.1536 

7   12  09.8 

9.801 

II 

2    58    13.67 

2.32x8 

14 

08 

17. 1 

7.137 

12 

13  03.02 

2.1568 

7  21  56.9 

9.769 

12 

3  00  33.08 

3.3253 

14 

15 

22.9 

7.057 

13 

15  12.52 

2.x6qo 

7  31  42.1 

9.738 

13 

3  02  52.71 

8,3288 

14 

22 

23.9 

6.975 

;  14 

17  22.22 

2. 1633 

7  41  25.4 

9.705 

14 

3  05  12.54 

2.3323 

14 

29 

19.9 

6.892 

.    15 

19  32.11 

2.1664 

7  51  06.7 

9.671 

15 

3  07  32.59 

a. 3359 

14 

36 

10.9 

6.808 

i6 

21  42.19 

2.1697 

8  00  45.9 

9.635 

16 

3  09  52.85 

3.3393 

14 

42 

56.9 

6,724 

I? 

23  52.47 

2.1730 

8  zo  22.9 

9.599 

17 

3  12  13,31 

8.3428 

14 

49 

37.8 

6.638 

i8 

26  02.95 

2.1763 

8  19  57.8 

9.562 

18 

3  14  33.98 

a. 3462 

14 

56 

i3'5 

6.55a 

19 

28  13.63 

2.1797 

8  29  30.4 

9.523 

19 

3  16  54.85 

2.3496 

15 

02 

44.0 

6.464 

20 

30  24.51 

2. 1830 

8  39  00.6 

9.484 

20 

3  19  15.93 

2.3530 

15   09   09,2 

6.376 

21 

32  35.59 

2.1863 

8  48  28.5 

9.445 

21 

3  21  37.21 

2.3564 

15 

15 

29.1 

6.288 

22 

34  46.87 

2.1898 

8  57  54.0 

9.403 

22 

3  23  58.70 

a. 3598 

15 

21 

43.7 

6,198 

23 

36  58.36 

+  8.X932 

N.  9  07  16.9 

+  9.361 

23 

3  26  20,38 

+  a. 3630 

• 

N.15 

27 

52.8 

+  6,xo6 

M 

ONDA\ 

'  30. 

WEDNESI 

)AY,  A] 

?RIL 

ii 

1903. 

O 

I 

39  10.05 
41  21.95 

+  2.1966 
2.2001 

N.  9  16  37.3 
9  25  55.0 

+  9.318 
9.a73 

0 

3  28  42.26 

+  8.3663 

N.15 

33 

56.4 

+  6.014 

2 

43  34.06 

2.2035 

9  35    lO.O 

9.827 

3 

45  46.37 

2.2070 

9  44  22.2 

9.180 

4 

47  58.90 

2.2105 

9  53  31.6 

9.133 

5 

50  11.63 

2.2139 

10  02  38.1 

9.084 

PHASES 

OF  Tl 

rlE  MOON. 

6 
7 

52  24.57 
54  37.73 

a.  2175 

2.22II 

10  II  41.7 
10  20  42.3 

9.035 
8.984 

8 

56  51.10 

2.2246 

10  29  39.8 

8.932 

d 

h      m 

9 

59  04.68 

2.2281 

10  38  34.1 

8.878 

3) 

First  Quarte 

r    .     . 

.   Mar. 

6  07   14.0  1 

lO 

2 

01   18.47 

2.2317 

10  47  25.2 

8.825 

0 

Full  Moon 

■         •         • 

.     . 

■ 

13   00    12.0 

II 

2 

03   32.48 

2.2353 

10  56  13. I 

8.770 

^^ 

w 

' 

12 

2 

05   46.70 

2.2388 

11  04  57.6 

8.713 

c 

Last  Quartei 

r    ,     . 

.     . 

■ 

20    14   07.8     1 

13 

2 

08   01.14 

2.2424 

II   13  38.7 

8.657 

• 

New  Moon 

•     .     • 

•     • 

• 

28    I 

3  26.1 

14 
15 

2 
2 

10   15.79 
12    30.66 

2.2460 
2.2497 

II  22  16.4 
II  30  50.5 

8.598 
8.538 

i6 

2 

14   45.75 

2.2533 

II  39  21.0 

8.478 

A           h 

17 

2 

17   01.06 

2.2569 

II  47  47.9 

8.418 

v*%          * 

«  m 

u          u 

18 

2 

* 

19    16.58 

2.2605 

99                   9     W             i^ 

II       56       II.  I 

8.355 

c 

Perigee     . 

•     •     • 

•     . 

Mar.     10  00.9    1 

^    19 

2 

21    32.32 

a. 2641 

12   04    30,5 

8  292 

c 

Apogee     . 

•     •     , 

.     • 

• 

.       21    20.6 

20 
21 

2 
2 

23   48.27 
26   04.44 

2.2677 
a. 2713 

12    12    46.1 
12   20   57.8 

8.288 

8.162 

22 

2 

28    20.83 

2.3750 

12   29   05.5 

8.095 

23 

2 

30  37-44 

a. 2787 

12   37   09.2 

8.028 

^^ 

2 

32  54.27 

+  3, 2823 

N.I2  45  08,8 

+  7.959 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
inth. 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction    1 

Noon. 

of 

Ul^ 

of 

Vlh 

of 

IXb 

of 

Q 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

o            »            »# 

e          t         n 

0      t 

H 

e         f        H 

I 

Sun 

W. 

24  09  32 

3079 

25     38    07 

3065 

27  07 

00 

3052 

28    36    09 

3040 

Aldebaxan 

E. 

64  48  38 

8690 

63  II  45 

2682 

61  34 

41 

2673 

59  57  25 

2665 

Pollux 

E. 

107  44  45 

2791 

106  10  05 

2781 

104  35 

12 

2771 

103  00  06 

876X 

2 

Sun 

W. 

36  05  27 

2985 

37  35  59 

2973 

39  06 

45 

2963 

40  37  44 

2954 

Aldebaran 

E. 

51  48  15 

2623 

50  09  51 

2615 

48  31 

16 

8606 

46  52  29 

2598 

Pollux 

E. 

95  01  26 

2715 

93  25  06 

2707 

91  48 

35 

2698 

90  II  52 

8689 

3 

Sun 

W. 

48  15  47 

2905 

49  48  00 

2894 

51  20 

26 

2885 

52  53  04 

2875 

Aldebaran 

E. 

38  35  47 

3557 

36  55  53 

2548 

35  15 

47 

2540 

33  35  30 

2533 

Pollux 

E. 

82  05  30 

2649 

80  27  42 

2643 

78  49 

45 

2635 

77  II  38 

2628 

Regulus 

E. 

118  29  51 

2569 

116  50  14 

2561 

115  10 

25 

2552 

113  30  24 

2543 

4 

Sun 

W. 

60  39  20 

2828 

62  13  II 

2818 

63  47 

15 

2809 

65  21^31 

8800 

Aldebaran 

E. 

25  II  23 

2494 

23  30  02 

2487 

21  48 

30 

2479 

20  06  47 

2472 

Pollux 

E. 

68  58  43 

2596 

67  19  42 

2591 

65  40 

34 

2585 

64  01   18 

2580 

Regulus 

E. 

105  07   17 

asoo 

103  26  04 

2491 

lOI   44 

38 

2483 

100  03  01 

2474 

5 

Sun 

W. 

73  15  54 

2753 

74  51  23 

2744 

76  27  05 

2735 

78  02  59 

2725  J 

a  Arietis 

W. 

24  33  16 

2971 

26  04  00 

2903 

27  36 

17 

2842 

29  09  53 

2787 

Pollux 

E. 

55  43  28 

2361 

54  03  39 

2559 

52  23 

48 

2558 

50  43  55 

2557 

Regulus 

E. 

91  31  53 

243a 

89  49  04 

2423 

88  06 

02 

2415 

86  22  49 

2406 

6 

Sun 

W. 

86  05  31 

2680 

87  42  38 

2671 

89  19 

57 

2662 

90  57  28 

2653 

a  Arietis 

W. 

37  12  48 

2602 

38  51  40 

2575 

40  31 

09 

2551 

42   II   II 

2530 

Regulus 

E. 

77  43  43 

2365 

75  59  18 

2358 

74  14 

43 

2349 

72  29  55 

2342 

Mars 

E. 

123  58  21 

230X 

122  12  23 

229Z 

120  26 

II 

2283 

118  39  46 

2274 

7 

Sun 

W. 

99  08  00 

2610 

100  46  41 

2602 

102  25 

33 

2594 

104  04  36 

2586 

a  Arietis 

W. 

50  38  22 

2440 

52  21  00 

2425 

54  03 

59 

24x1 

55  47  18 

2398 

Aldebaran 

W. 

16  25  30 

2302 

18  II  27 

2292 

19  57 

38 

2283 

21  44  02 

2274 

Regulus 

E. 

63  43  10 

2304 

61  57  17 

2297 

60  II 

13 

2290 

58  24  59 

8283 

Mars 

E. 

109  44  32 

2232 

107  56  52 

8224 

106  09 

00 

22X6 

104  20  56 

2208 

Spica 

E. 

117  15  25 

2294 

115  29  17 

2286 

113  42 

57 

2279 

III  56  26 

8272 

8 

Sun 

W. 

112  22  29 

2550 

114  02  33 

2543 

115  42 

46 

2538 

117  23  07 

2531 

a  Arietis 

W. 

64  28  10 

2344 

66  13  06 

2335 

67  58 

15 

2326 

69  43  37 

2318 

Aldebaran 

W. 

30  39  04 

2237 

32  26  37 

2231 

34  14 

19 

2224 

36  02  II 

88X8 

Regulus 

E. 

49  31  31 

2254 

47  44  24 

0249 

45  57 

10 

2245 

44  09  50 

2241 

Mars 

E. 

95  17  49 

2172 

93  28  40 

8166 

91  39 

21 

2159 

89  49  52 

81 54 

Spica 

E. 

103  01   15 

2237 

loi   13  43 

8231 

99  26 

02 

222s 

97  38   12 

8219 

9 

a  Arietis 

W. 

78  33  06 

2285 

80  19  27 

228Z 

82  05 

54 

2277 

83  52  28 

2272  1 

Aldebaran 

W. 

45  03  32 

2193 

46  52   10 

8X90 

48  40 

53 

2x86 

50  29  42 

2X82 

Regulus 

E. 

35  II  57 

2231 

33  24  15 

223X 

31  36 

33 

2231 

29  48  52 

2233 

Mars 

E. 

80  40  24 

2128 

78  50  08 

ai84 

76  59 

46 

2120 

75  09  18 

8I18 

Spica 

E. 

88  37  03 

2195 

86  48  28 

azga 

84  59 

48 

2188 

83  II  03 

8X85 

lO 

a  Arietis 

W. 

92  46  23 

2264 

94  33  16 

8263 

96  20 

10 

8264 

98  07  03 

8264 

Aldebaran 

W. 

59  34  48 

2x72 

61  23  57 

817a 

63  13 

06 

8X78 

65  02  16 

2x72 

Mars 

E. 

65  55  58 

2107 

64  05  10 

2107 

62  14 

21 

2106 

60  23  31 

8X07 

Spica 

E. 

74  06  20 

2i;6 

72   17   17 

2176 

70  28 

13 

2x76 

68  39  09 

8X76 

XIV. 
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GREENWICH  MEAN  TIME. 

- 

LUNAR  DISTANCES. 

h 

P.  L. 

P.L. 

P.L. 

P.L. 

^1 

Name  and  Direction    1 

Midnight 

of 

XVh 

of 

XVlll^ 

of 

XXIb 

of 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

e        t        M 

e          »          n 

0         »         f* 

0 

w 

I 

Sun 

W. 

30    05    32 

3029 

31  35  09 

3017 

33  05  01 

3005 

34  35 

07 

2994 

Aldebaran 

E. 

58     19    58 

8656 

56  42  19 

2648 

55  04  29 

2640 

53  26 

28 

263X 

Pollux 

E. 

loi  24  47 

2751 

99  49  15 

2742 

98  13  31 

2732 

96  37 

34 

2724 

2 

Sun 

W. 

42    08    55 

2943 

43  40  19 

2933 

45  II  56 

2924 

46  43 

45 

9913 

Aldebaxan 

E. 

45   13  31 

2590 

43  34  22 

2582 

41   55  02 

2573 

40  15 

30 

2565 

Pollux 

E. 

88  34  57 

368z 

86  57  51 

2673 

85  20  35 

2665 

83  43 

08 

2657 

3 

Sun 

W. 

54  25  55 

2866 

55  58  58 

2856 

57  32  13 

2847 

59  05 

40 

2837 

Aldebaran 

E. 

31  55  03 

2525 

30  14  24 

2517 

28  33  35 

2509 

26  52 

34" 

2502 

Pollux 

E. 

75  33  21 

2621 

73  54  55 

2615 

72  16  20 

2608 

70  37 

36 

2601 

Regulus 

E. 

III  50  10 

2535 

no  09  45 

2526 

108  29  08 

2517 

106  48 

19 

2508 

4 

Sun 

W. 

66  55  59 

2791 

68  30  39 

2781 

70  05  32 

2772 

71  40 

37 

2763 

Aldebaran 

E. 

18  24  55 

2467 

16  42  55 

2462 

15  00  48 

2457 

13  18 

34 

2453 

Pollux 

E. 

62    21    56 

2575 

60  42  27 

2571 

59  02  52 

2567 

57  23 

12 

2564 

Regulas 

E. 

98    21    II 

2466 

96  39   10 

2457 

94  56  56 

2449 

93  14 

31 

2440 

5 

Sun 

W. 

79  39  05 

2716 

81   15  23 

2707 

82  51  53 

2698 

84  28 

36 

26B9 

a  Arietis 

W. 

30  44  38 

2740 

32  20  25 

2698 

33  57  07 

2663 

35  34 

36 

0632 

'  Pollux 

E. 

49  04  01 

2557 

47  24  07 

2559 

45  44  16 

2561 

44  04 

28 

2566 

Regulus 

1 

E. 

84  39  23 

2398 

82  55  46 

2390 

81  II  57 

2382 

79  27 

56 

2373 

6      Sun 

W. 

92  35  II 

2644 

94  13  06 

2636 

95  51   12 

2627 

97  29 

30 

26x8 

a  Arietis 

W. 

43  51  43 

2509 

45  32  44 

2489 

47  14  12 

2472 

48  56 

05 

2455 

Regulus 

E. 

70  44  56 

2334 

68  59  46 

2326 

67  14  25 

2319 

65  28 

53 

231X 

Mars 

E. 

116  53  09 

2266 

115  06   19 

2257 

113  19  16 

2248 

III  32 

00 

2240 

7 

Sun 

W. 

105  43  50 

2579 

107  23   14 

2571 

109  02  49 

2564 

no  42 

34 

2557 

a  Arietis 

W. 

57  30  55 

2386 

59   14  50 

2375 

60  59  01 

2364 

62  43 

28 

2353 

Aldebaran 

W. 

23  30  39 

2S66 

25   17  28 

2258 

27  04  29 

2251 

28  51 

41 

2243 

Regulus 

E. 

56  38  35 

2277 

54  52  02 

2271 

53  05  20 

2266 

51  18 

30 

2260 

Mars 

E. 

102  32  41 

2200 

100  44  14 

2194 

98  55  37 

2186 

97  06 

48 

2179 

Spica 

E. 

no  09  45 

2264 

108  22  53 

2257 

106  35  50 

3250 

104  48 

37 

2244 

8 

Sun 

W. 

119  03  37 

2525 

120  44  15 

2520 

122  25  01 

2515 

124  05 

53 

2SIX 

a  Arietis 

W. 

71  29  10 

231  z 

73  14  54 

2303 

75  00  49 

2297 

76  46 

53 

2291 

• 

Aldebaran 

W. 

37  50  II 

2213 

39  38  19 

2207 

41  26  36 

2202 

43  15 

00 

2197 

Regulus 

E. 

42  22  24 

2238 

40  34  53 

2235 

38  47  17 

2233 

36  59 

38 

223X 

Mars 

E. 

88  00  15 

2148 

86  10  29 

2143 

84  20  35 

2137 

82  30 

33 

2x33 

Spica 

E. 

95  50  13 

3214 

94  02  06 

2210 

92  13  53 

S204 

90  25 

32 

2x99 

9 

o  Arietis 

W. 

85  39  08 

2270 

87  25  52 

2267 

89  12  40 

2266 

90  59 

30 

3264 

Aldebaran 

W. 

52  18  36 

2180 

54  07  34 

2177 

55  56  36 

2x75 

57  45 

41 

2x74 

Regulus 

E. 

28  01   14 

3238 

26  13  43 

2245 

24   26    22 

2253 

22  39 

13 

2262 

Mars 

E. 

73  18  46 

2IIS 

71  28  09 

2IZ2 

69   37   28 

2x10 

67  46 

44 

2x09 

Spica 

E. 

81  22  13 

2182 

79  33  19 

2180 

77  44  22 

2178 

75  55 

22 

2177 

lO 

a  Arietis 

W. 

99  53  55 

2266 

10 I  40  44 

2269 

103  27  29 

2272 

105  14 

10 

2276 

Aldebaran 

W. 

66  51  25 

2173 

68  40  33 

2174 

70  29  40 

2175 

72  18 

45 

2x78 

Mars 

E. 

58  32  42 

2107 

56  41  54 

2109 

54  51  09 

2IXX 

53  00 

26- 

2XX3 

Spica 

E. 

66  50  05 

2177 

65  01  03 

2178 

63  12  03 

2x80 

61  23 

05 

2x82 

52 
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m^^m^tfWt 

GREENWICH  MEAN  TIMK 

^mm^^    •  •  • 

LUNAR  DISTANCES. 

P.  L. 

P.L. 

P.L. 

1 

P.L. 

Name  and  Directioa   | 

Noon« 

of 

Illb 

of 

Vlh 

of 

IY> 

of 

of  Object 

Diff. 

Diff. 

Diff. 

Diff, 

0           »          m 

e         »         1* 

• 

n 

0     * 

m 

JO 

Antares 

E. 

119     28     08 

3236 

117    40    34 

2233 

115   52 

56 

2231 

114  05 

15 

2231 

II 

a  Arietis 

W. 

107  00  45 

2281 

108    47     13 

2287 

1 10  33 

32 

2293 

112  19  42 

2*99 

Aldebaran 

W. 

74  07  46 

2181 

75  56  42 

2184 

77  45 

34 

2187 

79  34 

21 

2192 

Pollux 

W. 

32  46  44 

2500 

34  27  57 

2477 

36  09 

42 

2457 

37  51 

56 

2439 

Mars 

E. 

51  09  47 

2Il6 

49  19  13 

2120 

47  28 

44 

2124 

45  38 

21 

2X29 

Spica 

E. 

59  34   II 

2186 

57  45  22 

2189 

55  56  38 

2193 

54  08 

00 

2197 

Antares 

E. 

105  06  41 

2233 

103  19  03 

2235 

loi  31 

28 

2238 

99  43 

56 

2241 

^^ 

Aldebaran 

W. 

88  36  23 

2220 

90  24  20 

2227 

92  12 

07 

2235 

93  59 

42 

2243 

Pollux 

W. 

46  27  46 

2396 

48  II  26 

2394 

49  55 

09 

2393 

51  38 

54 

2394 

Mars 

E. 

36  28  39 

2163 

34  39   16 

2173 

32  50 

08 

2182 

31  01 

14 

2193 

Spica 

E. 

45  06  48 

2229 

43   19  03 

2237 

41  31 

30 

2245 

39  44 

09 

2254 

Antares 

E. 

90  48  02 

2269 

89  01   17 

2277 

87  14 

44 

2283 

85  28 

22 

2293 

13 

Aldebaran 

W. 

102  54  21 

2291 

104  40  33 

2303 

106  26 

28 

2314 

108  12 

07 

2326 

Pollux 

W. 

60  16  50 

a4i5 

62  00  04 

2421 

63  43 

09 

2429 

65  26 

03 

2436 

Regulus 

W. 

23  16  41 

2363 

25  01  09 

2367 

26  45 

31 

2371 

28  29 

47 

2378 

Spica 

E. 

30  51  05 

2309 

29  05  19 

2322 

27  19 

51 

2336 

25  34 

44 

2350 

Antares 

E. 

76  39  52 

a344 

74  54  57 

2356 

73  10 

19 

2368 

71  25 

58 

2381 

a  Aquilx 

E. 

124  21   14 

2894 

122  48  48 

2881 

121   16 

05 

287X 

119  43 

09 

2864 

14 

Pollux 

W. 

73  57  12 

2490 

75  38  39 

2503 

77  19 

48 

2515 

79  00 

40 

2528 

Regulus 

W. 

37  08  32 

2422 

38  51  36 

2433 

40  34 

23 

244s 

42  16 

54 

2458 

Antares 

E. 

62  49  09 

2454 

61  06  51 

2470 

59  24 

55 

2487 

57  43 

23 

2503 

a  Aquilae 

E. 

III  57  00 

2856 

no  23  45 

2860 

108  50 

35 

2864 

107  17 

30 

2870 

Saturn 

E. 

120  18  27 

2443 

118  35  54 

2456 

116  53 

39 

2470 

115  II 

43 

2483 

15 

Pollux 

W. 

87  20  13 

2601 

88  59  07 

2617 

90  37 

39 

2632 

92  15 

50 

2648 

Regulus 

W. 

50  44  48 

2527 

52  25  24 

8542 

54  05 

39 

2556 

55  45 

34 

2572 

Antares 

E. 

49  21   52 

2597 

47  42  53 

26x8 

46  04 

22 

2639 

44  26 

20 

2661 

a  Aquilse 

E. 

99  34  11 

2917 

98  02  36 

2930 

96  30 

55 

2942 

94  59 

30 

9956 

Saturn 

E. 

106  47  01 

2556 

105  07  06 

a572 

103  27 

33 

2588 

101  48 

21 

2603 

16 

Pollux 

W. 

100  21   16 

2732 

loi  57  13 

2749 

103  32 

48 

2766 

105  08 

00 

2784 

Regulus 

W. 

63  59  54 

2649 

65  37  42 

2664 

67  15 

10 

2680 

68  52 

17 

2695 

Mars 

W. 

20    29    40 

2596 

22  08  41 

2604 

23  47 

31 

2613 

25  26 

08 

2623  ' 

Antares 

E. 

36    23    57 

2786 

34  49  II 

28JS 

33  15 

03 

2845 

31  41 

34 

2879 

a  Aquilse 

E. 

87    27    GO 

3035 

85  57  31 

3052 

84  28 

23 

3071 

82  59 

38 

3089 

Saturn 

E. 

93  37  43 

2683 

92  00  40 

2699 

90  23 

59 

2715 

88  47 

39 

2731 

17 

Regulus 

W. 

76  52  42 

2772 

78  27  46 

2787 

80  02 

31 

280Z 

81  36 

57 

2816 

Mars 

W. 

33  35  50 

2678 

35  13  00 

2690 

36  49 

53 

270X 

38-26 

31 

2714 

Spica 

W. 

23  20  II 

2787 

24  54  56 

2798 

26  29 

26 

2811 

28  03 

40 

2823 

a  Aquilse 

E. 

75  41  44 

3191 

74  15  24 

52x2 

72  49 

29 

3234 

71  24 

00 

3258  ! 

Saturn 

E. 

80  51   13 

2810 

79  16  58 

2825 

n  43 

02 

2839 

76  09 

25 

2855  ' 

Sun 

E. 

130  17  59 

3x16 

128  50  09 

3133 

127  22 

39 

3148 

125  55 

28 

3163 

18 

Regulus 

W. 

89  24  30 

288s 

90  57  08 

2898 

92  29 

29 

291 1 

94  01 

34 

2923 

Mars 

W. 

46  25  36 

2774 

48  00  38 

2786 

49  35 

24 

2796 

51  09 

57 

2808 

Spica 

w. 

35  50  46 

2886 

37  23  23 

2898 

38  55 

45 

2909 

40  27 

52 

2921 

a  Aquilse 

E. 

64  23  37 

33B2 

63  01  00 

3409 

61  38 

54 

34^8 

60  17 

20 

3466 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
mth. 

p.  L. 

P.  L. 

P.L 

P.L. 

Name  and  Direction   1 

Midnight 

of 

XVh 

of 

XVI  IJh 

of 

XXIh 

of 

Q 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

O           r           m 

e         t 

If 

e        » 

It 

e         t        m 

lO 

Antaxes 

E. 

112    17    33 

2t3o 

1 10    29 

50 

2229 

108    42 

06 

9930 

106  54  23 

2331 

II 

a  Arietis 

W. 

114    05    43 

2307 

"5  51 

32 

33x6 

117  37 

08 

9396 

119  22  30 

9336 

Aldebaran 

W. 

81    23    01 

3196 

83     II 

34 

sao2 

84  59 

59 

9907 

86  48  16 

32x4 

Pollux 

W. 

39  34  35 

34S6 

41     17 

33 

2415 

43  00 

47 

9407 

44  44  12 

240Z 

Mars 

E. 

43  48  06 

ai34 

41  57 

59 

2141 

40  08 

02 

9x47 

38  18  15 

ax55 

Spica 

E. 

52  1$  28 

Moa 

•50  31 

04 

2209 

48  42 

50 

99x4 

46  54  44 

3221 

• 

Antares 

E. 

97  56  30 

9346 

96  09 

II 

MSI 

94  22 

00 

9257 

92  34  57 

3262 

12 

Aldebaran 

W. 

95  47  05 

2252 

97  34 

15 

9262 

99  21 

II 

227X 

^01  07  53 

298  Z 

Pollux 

W. 

53  22  38 

9396 

55  06 

19 

9399 

56  49 

55 

3403 

58  33  26 

9408 

Mars 

E. 

29  12  36 

2206 

27  24 

18 

2390 

25  36 

21 

9935 

23  48  45 

99SZ 

Spica 

E. 

37  57  02 

9264 

36  10 

09 

9274 

34  23 

31 

998s 

32  37  09 

9297 

Antares 

E. 

.    83  42  II 

2302 

81  56 

15 

33x1 

80  10 

32 

9329 

78  25  04 

9333 

13 

Aldebaran 

W. 

109  57  29 

t338 

III  42 

33 

3350 

113  27 

19 

9363 

115  II  47 

2377 

Pollux 

W. 

67  08  46 

2446 

68  51 

15 

9458 

70  33 

28 

2467 

72  15  27 

2477 

Regulus 

W. 

30  13  54 

2384 

31  57 

52 

239X 

33  41 

39 

2401 

35  25  13 

24ZX 

Spica 

E. 

23  49  58 

8367 

22  05 

36 

2385 

20  21 

40 

2404 

18  38  II 

2424 

Aiitares 

E. 

69  41   56 

2394 

67  58 

13 

9409 

66  14 

51 

2423 

64  31  49 

2438 

a  Aquilae 

E. 

118  10  04 

2859 

116  36 

53 

9855 

115  03 

37 

28S3 

113  30  18 

2854 

14 

Pollux 

W. 

80  41   14 

2543 

82  21 

28 

9556 

84  01 

23 

957X 

85  40  58 

2585 

Regulus 

W. 

43  59  07 

2471 

45  41 

01 

2485 

47  22 

36 

9498 

49  03  52 

25x2 

Antares 

E. 

56  02  14 

2521 

54  21 

30 

2539 

52  41 

II 

2558 

51  01   19 

«577 

a  Aquilse 

E. 

105  44  33 

2878 

104  II 

46 

2887 

102  39 

10 

9895 

loi  06  45 

2905 

Saturn 

E. 

113  30  06 

2497 

III  48 

49 

2512 

110  07 

53 

2527 

108  27  17 

254Z 

15 

Pollux 

W. 

93  53  40 

2664 

95  31 

08 

2682 

97  08 

12 

2698 

98  44  55 

2714 

Regulus 

W. 

57  25  08 

2587 

59  04 

21 

2602 

60  43 

13 

2618 

62  21  44 

9633 

Antares 

E. 

42  48  48 

2684 

41   II 

47 

2707 

39  35 

17 

2732 

37  59  20 

2758 

a  Aquilae 

E. 

93  28  22 

2971 

91  57 

33 

2985 

90  27 

02 

3001 

88  56  51 

30Z8 

•Saturn 

E. 

100  09  30 

2619 

98  31 

01 

2635 

96  52 

54 

263  z 

95  15  08 

2666 

i6 

Pollux 

W. 

106  42  49 

2801 

108  17 

15 

28x9 

109  51 

18 

2836 

III  24  59 

2854 

Regulus 

W. 

70  29  03 

271Z 

72  05 

28 

2726 

73  41 

33 

274  z 

75  17  18 

2757 

Mars 

W. 

27  04  32 

2632 

28  42 

43 

2642 

30  20 

41 

2654 

31  58  23 

2665 

Antares 

E. 

30  08  48 

2916 

28  36 

49 

9955 

27  05 

40 

9998 

25  35  25 

3045 

a  Aquilae 

E. 

81  31   15 

3109 

80  03 

16 

3129 

78  35 

41 

3148 

77  08  30 

3Z69 

Saturn 

E. 

87  II  40 

2747 

85  36 

03 

2763 

84  00 

46 

2778 

82  25  49 

2794 

17 

Regulus 

W. 

83  II  04 

283  z 

84  44 

52 

2845 

86  18 

22 

2858 

87  51  35 

2872  1 

Mars 

W. 

40  02  52 

2726 

41  38 

57 

2739 

43   14 

45 

2750 

44  50  18 

2762  ' 

Spica 

W. 

29  37  38 

2836 

31   II 

19 

2848 

32  44 

44 

286Z 

34  17  53 

2873 

a  Aquilae 

E. 

69  58  59 

3282 

68  34 

26 

3305, 

67  10 

20 

333' 

65  46  44 

3356  I 

Saturn 

E. 

74  36  08 

2869 

73  03 

10 

2884 

71  30 

31 

2898 

69  58  10 

2912  , 

Sun 

E. 

124  28  35 

3179 

123  02 

01 

3194 

121  35 

45 

3209 

120  09  46 

3224 

1 

i8 

Regulus 

W. 

95  33  24 

«935 

97  04 

58 

2946 

98  36 

18 

2958 

100  07  24 

1 
2969 

Mars 

W. 

52  44  15 

2818 

54  18 

19 

2828 

55  52 

to 

2838 

57  25  48 

2S48 

Spica 

W. 

41  59  44 

2932 

43  31 

22 

2943 

45  02 

46 

2954 

46  33  57 

2964  1 

a  Aquilae 

E. 

58  56  18 

3496 

57  35 

49 

3528 

56  15 

56 

35*> 

54  56  38 

3595 

54 
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XVll. 


GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object. 

Noon. 

P.  L. 

of 
Dift. 

lll^ 

P.  L. 

of 

Diflf. 

Vlh 

P.  L. 

of 

Diff. 

IXb 

P.L. 

of 
Diflf. 

e         '         " 

0          t          m 

e 

f 

f> 

e           r 

m 

1 

l8 

Saturn 
Sun 

E. 
E. 

68  26  06 
118  44  05 

2926 
3238 

66  54  20 
117  18  41 

2940 

3252 

65 
115 

22 
53 

52 
33 

2953 
3265 

63  51 

114  28 

40 
41 

2965  j 

3278 

1 

19 

Regulus 

Mars 

Spica 

a  Aquilae 

Saturn 

Sun 

W. 
W. 
W. 
E. 
E. 
E. 

loi  38  16 

58  59   14 
48  04  55 

53  37  58 

56  19  34 

107  28  01 

8979 
8857 
2973 
3630 
3036 

'    3338 

103  08  55 
60  32  28 

49  35  41 
52  19  56 

54  49  53 
106  04  34 

2989 
2866 

2983 
3668 
3037 
3349 

104 
62 

51 
51 

53 
104 

39 

05 
06 

02 

20 

41 

21 
30 
14 
35 

26 

19 

2998 

2875 
2992 
3708 
3047 
3359 

106  09  36 

63    38   21 

52  36  36 

49  45  56 

51  51   " 
103  18  16 

3008 
2883 
3001 

3750 
305« 
3369 

20 

1 

Regulus 

Mars 

Spica 

a  Aquilse 

Saturn 

Sun 

W. 
W. 
W. 
E. 
E. 
E. 

"3  38  07 
71   20  09 
60  05  53 

43  34  37 

44  27  58 
96  25  36 

3<M7 
2918 

3039 
4007 

3x04 
3410 

115  07  21 
72  52  05 
61  35   18 
42  23  04 
42  59  53 
95  03  31 

3054 
2923 

3045 
4072 
31 12 
3417 

116 

74 
63 
41 
41 
93 

36 

23 
04 

12 

31 
41 

26 

54 
35 
35 
58 

34 

3060 
2928 
3050 
4141 

3120 

3423 

118  05 

75  55 

64  5s 
40  03 

40  04 
92  19 

24 

37 
46 

13 
13 
43 

3065 

2933 
3056 

4215 
3129 
3430 

21 

Mars 

Spica 

Antares 

Saturn 

Sun 

W. 
W. 
W. 
E. 
E. 

83  32  53 
71   58   15 

27  30  39 
32  47  53 
85  31   55 

2950 
3074 
3305 
3168 

3449 

85  04  09 
73  26  56 

28  54  45 
31  21  05 
84  10  34 

9952 
3076 
3286 

3176 
3452 

86 

74 
30 

29 

82 

35 
55 
19 
54 

49 

22 

35 

13 

27 
16 

2953 
3078 
3270 

3x84 
3454 

88  06 
76  24 

31  44 

28  27 

81  28 

34 
12 

00 

59 
00 

2954 
3079 
3256 
3193 
3455 

22 

Mars 
Spica 
Antares 
Sun 

W. 
W. 
W. 
E. 

95  42  25 
83  47  02 
38  51  38 
74  41  52 

2953 

3079 
3200 

3454 

97  13  37 

85  15  37 
40  17  47 

73  20  37 

2951 
3077 
3192 
3452 

98 
86 

41 

71 

44 
44 
44 
59 

52 
15 

06 

20 

2949 
3075 
3183 
3450 

100  16 
88   12 
43   10 
70  38 

09 

55 
36 
00 

2946 
3072 

3174 
3447 

23 

Mars 
Spica 
Antares 
Sun 

W. 
W. 
W. 
E. 

107  53  35 

95  37  14 
50  25  36 

63  50  23 

2927 
3053 
3133 
3426 

109  25  19 
97  06  21 

51  53  06 
62  28  36 

2922 
3048 
3124 
3421 

110 
98 

53 
6t 

57 

35 

20 

06 

10 

34 

46 

43 

2916 
3043 
3"5 
34x5 

112  29 
100  04 

54  48 
59  44 

08 

54 
37 
43 

2911  1 

3037 
3106 

3408 

24 

Spica 

Antares 

Sun 

W. 
W, 
E. 

107  33  30 
62   10  33 

52  52  45 

3002 
3061 
3370 

109  03  40 

63  39  30 
51  29  54 

2994 
3051 
3361 

no 

65 
50 

34 
08 

06 

00 

39 
53 

2985 
3041 
3351 

112   04 

66  38 
48  43 

31 
01 

41 

2977 
3031 

3342 

25 

Antares 

Sun 

W. 
E. 

74  08  00 
41  44  52 

2978 
3290 

75  38  40 
40  20  29 

2968 
3279 

77 
38 

09 
55 

33 
54 

2957 
3268 

78  40 
37  31 

40 
05 

■     2945 

3256 

1 

26 

Antares 

Sun 

W. 
E. 

86  19  53 
30  23  31 

2887 
3196 

87  52  28 
28  57  17 

2876 
3183 

89 
27 

25 
30 

17 
48 

28<>4 
3171 

90  58 
26  04 

22 
04 

2853 
3159 

30 

Sun 

Pollux 

Regulus 

W. 
E. 

E. 

17  45  43 
85  40  30 

122  08  29 

2816 
2580 
2502 

19  19  50 

84  01  08 

120  27  18 

2806 

2573 
2493 

20 

82 
118 

54 
21 

45 

10 
36 
55 

2797 
2565 
2484 

22  28 

80  41 

117  04 

42 
52 
19 

2788  ' 

2557 

2475 

31 

Sun 

Pollux 

Regulus 

W. 
E. 
E. 

30  24  18 

72  20  54 

108  33  22 

2746 
2S28 
2436 

31  59  57 
70  40  19 

106  50  38  . 

1 

2738 
2523 
2429 

33 
68 

105 

35  46 

59  38 
07  44 

2731 

2519 
242a 

35  II 
67  18 

103  24 

45 

51 
40 

2724 

2515 
2415 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

02 
5^ 

p.  L. 

P.  L. 

P.  L. 

P.  !• 

o§ 

Name  and  Direction 

Midnight. 

of 

XVh 

of 

XVIIIh 

of 

XXl^ 

of 

Q 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

0      •      •» 

0               t              H 

e         * 

If 

0         t 

ff 

i8 

Saturn 

E. 

62  20  44 

2978 

60       50      04 

t 

2991 

59   19 

40 

3003 

57  49 

30 

3014 

Sun 

E. 

113  04  04 

3291 

III  39  42 

3304 

no  15 

35 

33x5 

108  51 

41 

3337 

19 

Regiilus 

W. 

107  39  39 

3017 

109  09  31 

3086 

no  39 

12 

3033 

112  08 

44 

3040 

Mars 

W. 

65   II  02 

3891 

66  43  32 

2898 

68  15 

53 

3905 

69  48 

05 

3913 

Spica 

W. 

54  06  47 

30x0 

55  36  47 

3018 

57  06 

38 

3035 

58  36 

20 

3033 

a  Aquilae 

E. 

48  30  02 

3794 

47  14  54 

3843 

46  00 

36 

3893 

44  47 

09 

3947 

Saturn 

E. 

50  22  08 

3067 

48  53  18 

3077 

47  24 

40 

3086 

45  56 

14 

3095 

Sun 

E. 

loi   55  24 

3378 

100  3243 

3386 

99  10 

II 

3395 

97  47 

49 

3403 

20 

Regulus 

W. 

119  34  16 

307a 

121    03    GO 

3077 

122  31 

38 

3081 

124  00 

II 

3084 

Mars 

W. 

77  27  14 

29J8 

78  58  45 

3941 

80  30 

12 

3944 

82  01 

34 

3947 

Spica 

W. 

66  02  50 

3060 

67  31  48 

3065 

69  00 

41 

3068 

70  29 

30 

3071 

a  Aquilae 

E. 

38  55  02 

4298 

37  48  08 

439a 

36  42 

40 

4493 

35  38 

42 

4603 

Saturn 

E. 

38  36  38 

3137 

37  09  13 

3144 

35  41 

57 

3153 

34  14 

50 

3160 

Sun 

E. 

90  57  59 

3434 

89  36  21 

3438 

88  14 

48 

3443 

86  53 

20 

3446 

21 

Mars 

W. 

89  37  45 

9955 

91  08  54 

9954 

92  40 

04 

3954 

94   II 

14 

3954 

Spica 

W.. 

77  52  47 

3080 

79  21   21 

3081 

80  49 

54 

3080 

82   18 

28 

3080 

Antares 

w. 

33  09  03 

3343 

34  34  21 

3231 

35  59 

54 

3220 

37  25 

40 

33x0 

Saturn 

E. 

27  01  42 

3904 

25  35  38 

3316 

24  09 

47 

3228 

22  44 

II 

3341  1 

Sun 

E. 

80  06  46 

3456 

78  45  33 

3456 

77  24 

20 

3455 

76  03 

06 

3455 

22 

Mars 

W. 

101  47  30 

9943 

103  18  54 

3939 

104  50 

23 

3935 

106  21 

56 

393X 

Spica 

W. 

89  41  39 

3069 

91   10  26 

3066 

92  39 

17 

3062 

94  08 

13 

3058 

Antares 

W. 

* 

44  37  16 

3166 

46  04  06 

3158 

47  31 

06 

3149 

48  58 

16 

314X 

Sun 

E. 

69  16  37 

3445 

67  55  II 

3440 

66  33 

40 

3436 

65  12 

04 

3431 

23 

Mars 

W. 

114  01   13 

9905 

115  33  25 

3898 

117  05 

46 

3891 

118  38 

15 

3884 

I 

Spica 

W. 

loi  34  21 

303X 

103  03  55 

3034 

104  33 

38 

3017 

106  03 

29 

3009 

Antares 

W. 

56   16  39 

3098 

57  44  51 

3090 

59  13 

13 

3080 

60  41 

47 

3070 

Sun 

E. 

58  22  36 

3401 

57   GO    21 

3394 

55  37 

58 

3386 

54  15 

26 

3379 

24 

Spica 

W. 

113  35  12 

9969 

115   06    04 

39G0 

116  37 

07 

3950 

118  08 

23 

3940 

Antares 

W. 

68  07  35 

3031 

69    37    22 

301 1 

71  07 

21 

3000 

72  37 

34 

3989 

Sun 

E. 

47  20  18 

3332 

45  56  44 

3333 

44  32 

59 

3312 

43  09 

02 

3301 

25 

Antares 

W. 

80  12  02 

3934 

81  43  38 

3933 

83  15 

28 

39x1 

84  47 

33 

2899 

Sun 

E. 

36  06  02 

3345 

34  40  46 

3332 

33  15 

15 

3330 

31  49 

30 

3309 

26 

Antares 

W. 

92  31  41 

3842 

94  05   15 

3830 

95  39 

04 

38x8 

97  13 

09 

3805 

Sun 

E. 

24  37  06 

3146 

23  09  52 

3133 

21  42 

23 

3x21 

20  14 

39 

3x09 

'  30 

Sun 

W. 

24  03  27 

*779 

25  38  23 

3770 

27  13 

30 

2761 

28  48 

49 

3753 

1 

Pollux 

E. 

79  01  57 

«550 

77  21   53 

3544 

75  41 

41 

3538 

74  01 

21 

3533 

Regulus 

E. 

115  22  30 

3467 

113  40  30 

3498 

III  58 

18 

3450 

no  15 

55 

3443 

31 

Sun 

W. 

36  47  53 

3717 

38  24  10 

371 1 

40   GO 

35 

2704 

41  37 

10 

3698 

Pollux 

E. 

65  37  59 

35x2 

63  57  03 

3510 

62    16 

04 

2508 

60  35 

02 

3507 

Regulus 

E. 

loi  41  27 

2409 

99  58  05 

2403 

98    14 

34 

3397 

96  30 

55 

3391  ' 

56 
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I. 


AT  GREENWICH  APPARENT  NOON. 


JQ 


O 

Q 


Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 


Frid. 
Sat. 

SC/N. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 


a 

o 

o 

►. 

c« 

Q 


I 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

H 


Wed.     15 
Thur.    1 6 


17 
i8 


19 

20 
21 

22 
23 
24 


Sat.      ,  25 

SUN 
\  Mon. 

Tues. 
Wed. 
Thur. 

Frid. 


26 

27 

28 
29 
30 


31 


THE  SUN'S 


Apparent 
Right  Ascensioa 


m 


o  38  56.39 

42  34.83 
46  13.36 


o 


o  49  51.99 
o  53  30.76 
o  57  09.67 


00  48.75 

04  28.01 

08  07.48 

II  47.18 

15  27.13 

19  07.35 

22  47.86 

26  28.69 

30  09.84 

33  51.35 

37  33.23 

41  15.49 


44 
48 

52 


58.16 
41.23 
24.74 


56  08.70 
59  53.10 
2  03  37.97 

2  07  23.32 
2  II  09.15 

2  14  55.47 

2  18  42.29 
2  22  29.62 
2  a6  17.44 

2  30  05.77 


Diff.  for 
I  Hour. 


+  9.100 
9.103 
9.107 

+  9.112 
9. 1 18 
9.125 

+  9.133 
9.141 

9.150 

+  9.  i6o 
9.171 
9.183 

+  9.195 
9.209 

9.223 

+  9.238 

9.253 
9.270 

+  9.287 

9-304 
9-322 

+  9.341 
9.360 

9.380 

+  9.400 
9.420 
9.441 

+  9.461 
9.482 

9.504 
+  9.526 


Apparent 
Declination. 


N.    4    II    41. 1 

4  34  51.6 

4  57  57-1 

5  20  57.2 

5  43  51.6 

6  06  39.9 

6  29  21.8 

6  51  57.0 

7  14  25.1 

7  36  45-9 

7  58  58.9 

8  21  03.9 

8  43  00.5 

9  04  48.5 
9  26  27.4 


9  47  57.1 

o  09   17. 1 

o  30  27.1 

0  51   26.8 

I  12    15.9 

1  32  54-0 

1  53  20.8 

2  13  36.0 
2  33  39.2 

2  53  30.1 

3  13  08.3 
3  32  33.5 

3  51  45-4 

4  10  43.6 

4  29  27.9 


N.14  47  57.7 


Diff.  for 
I  Hour. 


+  58.04 
57.84 
57.62 

+  57.39 

57-14 
56.88 

+  56.61 

56.32 
56.02 

+  55.71 
55.38 
55.04 

+  54.68 
54.31 
53-93 

+  53.54 

53.13 
52.70 

+  52.27 
51.82 

51.35 

+  50.87 
50.38 
49.87 

+  49.35 
48.82 

48.27 

+  47.72 
47.14 

46.55 
+  45-94 


Semi- 
diameter. 


6  01.98 
6  01.70 
6  01.43 

6  01.17 
6  00.89 
6  00.62 

6  00.35 
6  00.08 
5  59.81 

5  59.54 
5  59.27 
5  59.00 

5  58.73 
5  58.45 
5  58.18 

5  57.91 
5  57.64 
5  57.37 

5  57.11 
5  56-84 
5  56.58 


56.31 
56.05 

5  55.79 


5  55.54 
5  55.28 

5  55-02 

5  54.78 

5  54-54 
5  54-30 


15  54-05 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


64.47 
64.48 
64.50 

64.52 

64.55 
64-57 

64.60 
64.63 
64.67 

64.70 
64.74 
64.78 

64.83 
64.87 
64.92 

64.97 
65.02 
65.08 

65.14 
65.20 
65.26 

65.32 
65-39 
65.45 

65.52 

65-59 
65.66 

65.74 
65.81 

65.88 
65.96 


Equation  of 

Time, 

to  be 

Added  to 


Subtracted 

from 

Apparent 

Tima 


m        8 

4  14-92 
3  56.85 
3  38.87 

3  21.00 
3  03.26 
2  45.68 

2  28.25 
2  li.oi 

I  53.97 

I  37.16 
I  20.60 
I  04.32 

o  48.33 
o  32.64 

o  17.29 
o  02.28 


Diff.  for 
X  Hour. 


o  12.36 

o  26.61 

o  40.46 

o  53.90 

I  06.90 

I  19.47 

I  31.58 

I  43.24 

1  54.41 

2  05.09 

2  15.30 

2  25.01 

2  34.22 

2  42.92 

2  51.11 


8 

0.754    I 

0.751 
0.747 

0.742 
0.736 
0.730 


0.722 
0.714 
0.705 


\ 


0.695 
0.684 
0.672 

0.660 
0.646 
0.632 

0.617 
0.602 
0.585 

0.568 

0.551 
0.533 

0.514 

0.495 
0.475 

0.455 

0.435 
0.414 

0.394 
0.373 
0.352 

0.330 


NoTB. — ^Tbe  mean  time  of  aemidiameter  passing  the  meridian  may  be  found  by  subtracting  ai8*  from  the  sidereal  time. 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing. 
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AT  GREENWICH  MEAN  : 

NOON. 

i 
1 

O 

>^ 

m 
Q 

4 
g 

s 

1 

0 

THE 

SUN'S 

1 

Equation  of 

Time, 

to  be 
Subtracted 

from 

« 

DliF.  for 
I  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Diff.  for 
I  Hour. 

Apparent 

Declination. 

1 

Diff.  for 
I  Hoar. 

Added  to 
Mean  Time. 

Wed. 
Thur. 
Frid. 

I 

2 

3 

h      m       s 

0  38  55-75 
0  42  34.23 

0  46  12.80 

8 
+  9.102 

9.105 

9.109 

0        '       •* 

N.  4  11  37.0 
4  34  47-8 
4  57  53-6 

+    58.05 
57.85 
57-63 

m       8 

4  H-97 
3  56.90 
3  38.92 

s 

+  0.754 
0.751 

0.747 

h      m       a 
0    34   40.78 

0  38  37-33 

0  42  33.88 

Sat. 

SUN 

Mon. 

4 

5 
6 

0  49  51.48 

0  53  30-29 
0  57  09.25 

+  9.  1 14 
9.120 
9.126 

5  20  54.0 

5  43  48.7 

6  06  37.3 

+     57-40 

57' 1 5 
56.89 

3  21.04 
3  03.30 
2  45-71 

+  0.742 

0.736 

•  a730 

0  46  30.44 

0  50  26.99 
0  54  23.54 

Tues. 
Wed. 
Thur. 

7 
8 

9 

I  00  48.37 
I  04  27.68 
I  08  07.19 

+  9-134 
9.142 

9.I5I 

6  29  19.5 

6  51  55-0 

7  14  23.4 

+  56.62 

56.33 
56.03 

2  28.28 
2  11.04 

I  53-99 

+  0.722 
0.714 
0.705 

0  58  20.09 

1  02  16.64 
I  06  13.30 

Frid. 

Sat. 

SUN 

10 
II 
12 

I   II  46.93 
I   15  26.92 
I   19  07.18 

+  9. 161 
9.172 
9.184 
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9  26  27.2 

+  54.69 
54-32 
53.94 

0  48.34 
0  32.64 
0  17.29 

+  0.660 
0.646 
0.632 

I  21  59.40 
I  25  55.96 
I   29  52.51 

Thut. 

Frid. 

Sat. 

16 

17 
18 

I  33  51-34 
I  37  33-26 
I  41   15.56 

+  9-239 
9.254 

9.271 

9  4^  57-1 
10  09  17.3 

10  30  27.5 

+  53.55 

53-14 
52.71 

0  02.28 

+  0.617 
0.602 
0.585 

I  33  49.06 
I   37  45.62 
I  41  42.17 

0  12.36 
0  26.61 

SUN 

Mon. 

Tues. 

19 
20 

21 

I  44  58.26 
I  48  41.37 
I  52  24.92 

+  9.288 

9.305 
9-323 

10  51  27.4 

11  12  16.7 
II  32  55.0 

+  52.28 

51.83 
51.36 

0  40.46 

0  53-91 

1  06.91 

-h  0.568 
0.551 

0-533 

I  45  38.72 
I  49  35-28 
I  53  31.83 

Wed.    22 

Thur.    23 

;  Frid.   I  24 

I  56  08.90 

1  59  53-34 

2  03  38.24 

+  9-342 
9.361 

9.381 

11  53  22.0 

12  13  37-3 
12  33  40.6 

+  50.88 

50.39 
49.88 

I   19.48 

I   31-59 
I  43-25 

+  0.514 

0.495 
0.475 

1  57  28.38 

2  01  24.93 
2  05  21.49 

1 
Sat.       25 

,  SUN  ;  26 

,  Mon.     27 

2  07  23.62 
2  II  09.48 

2  14  55-83 

+  9.401 
9.421 
9.442 

12  53  31.7 

13  13    lO.O 

13  32  35-4 

+  49.36 
48.83 
48.28 

1  54.42 

2  05.11 

2  15.32 

+  0.455 

0.435 
0.414 

2  09  18.04 

2  13  14-59 
2  17  II. 15 

Tues. 
Wed. 
Thur. 

28 
29 

30 

2  18  42.67 
2  22  30.02 
2  26  17.87 

+  9.462 

9-483 
9-504 

13  51  47-4 

14  10  45.7 

14  29  30.0 

+  47-72 
47.14 

46.55 

2  25.03 
2  34.24 
2  42.94 

+  0.394 
0.373 

'        0.352 

2  21  07.70 
2  ^5  04.26 
2  29  00.81 

Frid. 

31 

2  30  06.23 

+  9.526 

tan  noon  mt 
he  hourly  c 

N.14  47  59.9 

By  be  assumed  the  i 
change  of  declinatio 

+  45-94 

lame  as  tha 
a  indicates 

2  51-13 

it  for  apparent 
that  north  de 

+  0.330 

noon, 
clinations 

a  32  57.36  ! 

1 

1 

Note.— The  m 
The  8 
are 

Bmidiameter  for  mc 
ign  +  prefixed  to  t 
increasing. 

Di£E.  for  x  Hour, 

+  9-8565-. 
(Table  in.) 

58 


APRIL,  1903. 


III. 


AT  GREENWICH  MEAN  NOON. 

• 

g 

-3 

o 

ft 
Q 

si 
iS 

1 

0 

& 

THE  SUN'S 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
I  Hour. 

Mean  Time 
'  of 
Sidereal  Noon. 

TRUE  LONGITUDB. 

Diflf.  for 
X  Hour. 

LAl'lTUDR. 

X 

A' 

I 
2 

3 

91 
92 

93 

0        1 

10  35 

11  34 

12  34 

42.2 

53-4 
02.4 

35  25.1 
34  36.3 
33  45-2 

+  148.02 

147.92 
147-83 

n 

—    0.50 

0-59 
0.66 

9-999  7876 
9-999  9106 
0.000  0332 

+  51-3 
51.2 
51.0 

h 
23 
23 
23 

m       a 
21    28.99 

17    33.09 

13    37.18 

4 

5 
6 

94 

95 
96 

13  33 

14  32 

15  31 

09.0 
13.2 
15-2 

32  517 
31  55.9 
30  57-7 

+  147-73 
147-63 
147-53 

—    0.69 
0.69 
0.66 

0.000  1554 
0.000  2775 
0.000  3994 

+  50.9 
50.8 

50.8 

23 
23 
23 

09   41.27 

05  45.37  ! 
01  49.46 

7 

8 

9 

97 
98 

99 

16  30 

17  29 

18  28 

14.7 
12.0 
07.1 

29  57-2 
28  54.4 

27  49-4 

+  M7-43 
147-34 
147-25 

-0.59 
0.49 

0.38 

0.000  5214 
0.000  6435 
0.000  7658 

+  50-8 

50-9 
51.0 

22 
22 
22 

57  53.56 

53  57.65 
50  01.74 

lO 

II 

12 

100 

lOI 

102 

19  26 

20  25 

21  24 

59.9 
50-7 
39-4 

26  42.1 
25  32.8 
24  21.4 

+  147.16 
147.07 
146.99 

-    0.25 

—  O.I  I 

+  0.04 

0.000  8884 
o.ooi  01 12 
o.ooi  1343 

+  51- 1 
51.2 

51-3 

22 
22 
22 

46  05.84 
42  09.93 
38  14.02 

13 
H 
15 

103 
104 

105 

22  23 

23  22 

24  20 

26.1 

II.O 

54-0 

23  08.1 
21  52.8 
20  35.7 

+ 146.91 

146.83 
146.75 

+  0.18 
0.30 

0.40 

O.OOI  2575 
O.OOI  3809 
O.OOI  5043 

+  51-4 
51.4 

51-4 

22 
22 
22 

34  18.12 
30  22.21 
26  26.30 

i6 

17 
i8 

106 
107 
108 

25  19 

26  18 

27  16 

35-2 
14.7 

52.4 

19  16.8 
17  56.2 
16  33-9 

+  146.68 
146.61 
146.54 

+  0,49 

0.54 
0.56 

O.OOI  6276 
O.OOI  7506 
O.OOI  8733 

+  51.3 

51-2 

51.0 

22 
22 
22 

22  30.40 
18  34.49 
14  38.58 

19 

20 
21 

109 
no 
III 

28  15 

29  14 

30  12 

28.5 
02.9 
35-6 

15  09.9 

13  44-2 
12  16.8 

+ 146.47 
146.40 

146.33 

+  0.56 

0-54 
0.48 

O.OOI  9956 
0.002  1 1 72 
0.002  2381 

+  50-8 

50.5 
50.2 

22 
22 
22 

10  42.67 
06  46.77 
02  50.86 

22 
23 

24 

112 
113 
114 

31  II 

32  09 

33  08 

06.7 
36.2 

03-9 

10  47.8 
09  17.1 
07  44.8 

+  146.26 
146.19 
146.12 

+  0.41 
0.32 
0.20 

0.002  3582 
0.002  4772 

0.002  5950 

+  49.9 
49.4 
48.9 

21 
21 
21 

58  54-96 

54  59-05 
51  03.14 

25 
26 

27 

115 
116 

117 

34  06  30.0 

35  04  54-4 

36  03  17.0 

06  10.8 
04  35.0 
02  57-5 

+ 146.05 
145.98 

145-90 

+  0.08 

—  0.05 

0.18 

0.002  71 16 
0.002  8268 
0.002  9405 

+  48.3 

47-7 
47.1 

21 
21 
21 

47  07.23  • 
43  11-32 
39  15-42  1 

28 
29 

30 

118 

'119 

120 

37  01 

37  59 

38  58 

37.8 

56.7 
13.6 

01   18.2 
59  37.0 
57  53.9 

+  145.83 

145-75 
145.67 

—  0.29 

0.39 
0.46 

0.003  0527 
0.003  1632 
0.003  2722 

+  46.4 

45-7 
45.1 

21 
21 
21 

35  19-51  1 
31  23.60 

27  27.70  1 

31 

121 

39  56 

28.6 

56  08.7 

+  145-58 

—  0.50 

0.003  3797 

+  44-5 

21 

23  31-79 

NOTl 

B/— The 

thos 
flcti 

lonKitudes  in  the  co 
ie  in  the  colamn  k*  ai 
tioas  year. 

Inmn  A  are  re 
■e  referred  to  \ 

ferred  to  th 
the  mean  e< 

e  tme  eqoinoz  of  their  own  da 
^ninox  of  the  beginning  of  the  ] 

ite,  while 
Besselian 

1 

Diff.  foi  I  Hour, 
—  9.8296«. 
(Tahle  H.) 

IV. 


APRIL,  1903. 


59 


GREENWICH  MEAN  TIME. 


THE  MOON'S 


P 
O 

S 

o 

Si 


SEMIDIAMETER. 


I 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 

23 
24 

26 

27 

28 
29 

30 
31 


Noon. 


5  59.0 
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THE  MOON'S 

RIGHT 

ASCENSION  AND  DECLINATION. 
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'     20 

2  04 

58.67 

2.2780 

II  02 

30.6 

8.9XX 

20 

3 

59  08.80 

2.4693 

16 

44 

34.4 

4.918 

1     21 

2  07 

15.48 

a. 2823 

II   II 

23.6 

8.854 

21 

4 

01   37.05 

2.4723 

16 

49 

26.3 

4.810 

22 

2  09 

32.55 

2.2867 

II  20 

13. 1 

8.797 

22 

4 

04  05.48 

2.4753 

16 

54 

II. 6 

4.700 

23 

2  II 

49.88 

2.29x0 

II  28 

59.2 

8.738 

23 

4 

06  34.09 

2.4783 

16 

58 

50.3 

4.590 

24 

2  14 

07.47 

+  3.9953 

N.ii  37 

41.7 

+  8.678 

24 

4 

09  02.87 

+  2.4811 

N.17 

03 

22.4 

+  4.479 

1 

XII. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Rtabt 

Ascensioik 


O 

I 
2 

3 

4 

5 
6 

7 

8 

9 

lO 

II 

IZ 

13 

14 

15 
i6 

17 
i8 

19 

20 
21 
22 

23 


o 

I 

2 

3 

4 

5 
6 

7 

8 

9 

lO 

II 

12 

13 

14 

15 
i6 

17 
i8 

19 

20 
21 
22 

23 

24 


DifiE.  for 
X  Minnte. 


Decimation. 


Diff.  for 
I  Minate. 


WEDNESDAY  29. 


b 

4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 


5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 
6 

6 

6 

6 


m 
09 

II 

14 
16 

18 

21 

23 
26 

a8 

31 
33 
36 

39 
41 
44 
46 
49 
51 
54 
56 

59 
01 

04 

06 


09 

II 

14 
16 

19 

21 

24 
26 

29 
32 

34 
37 
39 
42 
44 
47 
49 
52 

54 

57 

59 
02 

04 

07 

10 


8 

8 

0             r 

IT 

i» 

02.87 

+  3.48XX 

N.I7      03 

22.4 

+  4.479 

31.82 

a. 4839 

17      07 

47.8 

4.368 

00.94 

2.4868 

17    12 

06.5 

4.a56 

30.23 

a. 4895 

17    16 

18.5 

4.14s 

59.68 

2.49a) 

17    20 

23.6 

4.028 

29.27 

«.4945 

17    24 

21.9 

3.914 

59.02 

2.4971 

17    28 

133 

9.798 

28.92 

8.4995 

17    31 

57.7 

3.683 

58.96 

2.5018 

17  35 

35.2 

3.567 

29.14 

2.50*x 

17  39 

05.7 

3.449 

59.45 

2.5063 

17  42 

29.1 

3.331 

29.89 

a. 5084 

17  45 

45.4 

3.213 

00.46 

a.  5103 

17  48 

54.6 

3.093 

31.13 

3.5124 

17  51 

56.6 

».«74 

01.95 

2.5U3 

17  54 

5i'5 

f.854 

32.86 

2.5«6i 

17  57 

39-1 

a.  733 

03.88 

2.5178 

18  00 

19.4 

2.6X1 

35.00 

a. 5194 

18  02 

52.4 

2.490 

06.21 

2.5210 

18  05 

18.2 

2.368 

37- 52 

2.5«5 

18  07 

36.  c 

8.246 

08.91 

2.5239 

18  09 

47-7 

3.X23 

40.39 

2.5253 

18  II 

51.4 

X.999 

11.94 

a.  5264 

18  13 

47.6 

1.876 

43.56 

+  2.5276 

N.18  15 

36.5 

+  1.753 

THURSDAY  30. 


15.25 

+  a. 5287 

N.I 

47.00 

3.5297        I 

18.81 

a. 5306        I 

50.67 

3.5313 

22.57 

2.5321 

54.52 

2.5328 

26.50 

2.5333 

58.51 

2.5338 

30.55 

2.534a 

02.61 

2.5345 

34.69 

2.5348 

06.78 

2.5348 

38.86 

2.5348 

10.95 

2.5348 

43.03 

2.5347 

I5.II 

2.5345 

47.17 

2.5342 

19.21 

2.5338 

51.22 

2.5333 

23.20 

2. 5328 

55.15 

2.5322 

27.06 

2.5314 

58.92 

2.5306 

30.73 

2.5297 

02.48 

+  2.5387 

N.I 

8  17 
8  18 
8  20 
8  21 
8  22 
8  23 
8  24 
8  25 
8  26 
8  26 
8  I7 
8  27 
8  27 
8  27 
8  27 
8  27 
8  27 
8  26 
8  26 
8  25 
8  24 
8  23 
8  22 
8  21 
8  20 


17.9 
51.8 
18.3 

37.3 

48.7 
52.6 

49.0 

37.9 
19.2 

52.9 
19. 1 

37.7 
48.8 

52.3 

48.2 

36.5 

17.3 

50.5 
16. 1 

34.2 
44.8 
47.8 

433 

31.3 
11.7 


•f  X.638 
1.503 
1.379 
X.353 

I.X38 

X.003 
0.878 
0.75a 

0.635 

0.499 
0.373 

0.348 

+  O.X23 
—  0.005 
0.133 
0.258 
0.383 
0.510 
0.636 
0.761 
0.887 
I. 013 
1. 138 
1.263 
-1.388 


Hour. 


Right 
Ascensioa 


Diff.  for 
X  Minute. 


Decliixfttioa. 


DifCfor 
xMinota. 


FRIDAY,  MAY  i. 


m 


6  10  02.48  I  +2.5387  N.i8  20  1 1.7    -  X.388 


PHASES  OF  THE  MOON. 


d     b      m 

J  First  Quarter    .     .     .    Apr.  4  13  51.4 

O  Full  Moon II   12  18.4 

C  Last  Quarter 19  09  30,2 

%  Mew  Moon 27  01  31.4 

d      h 
^      Perigee Apr.       5  06.8 

(i     Apogee 18  16.8 

(C     Perigee 30  17.0 
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APRIL,  1903. 


XIII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

of  the 
»nth. 

p.  L. 

P.  L. 

P.  L. 

1 

P.  L. 

Name  and  Direction 

Noon. 

of 

Illh 

of 

Vlh 

of 

IXh 

of 

Q 

of  Object. 

« 

Diff. 

Diff. 

Diff. 

Diff. 

•           *» 

0               f              *» 

e         * 

It 

0       »       1* 

I 

Sun 

W. 

43   13  53 

2693 

44  50  42 

2687 

46    27 

39 

2683 

48  04  45 

2677 

Venus 

W. 

14    22   41 

2813 

15  56  52 

2801 

17  31 

19 

2790 

19  06  00 

2779 

Pollux 

E. 

58  53  58 

2506 

57  12  53 

2507 

55  31 

49 

2507 

53  50  46 

3510 

Regulus 

E. 

94  47  08 

3386 

93  03   13 

2381 

91   19 

II 

2375 

89  35  01 

2371  j 

2 

Sun 

W. 

56  II  46 

2654 

57  49  28 

3650 

59  27 

15 

2C46 

61  05  08 

2643 

Venus 

W. 

27  02  19 

2744 

28  38  00 

2738 

30  13 

49 

2734 

31  49  44 

2729  ' 

Pollux 

E. 

45  26  39 

2535 

43  46  14 

2545 

42  06 

03 

2556 

40  26  07 

2568 

Regulus 

E. 

80  52  39 

3351 

79  07  54 

2347 

77  23 

03 

2344 

75  38  07 

2341  ; 

Mars 

E. 

118  16  13 

2233 

116  28  34 

2238 

114  40 

48 

2225 

112  52  57 

222X   1 

3 

Sun 

W. 

69  15  42 

2626 

70  54  01 

2624 

72  32 

23 

3621 

74  10  49 

2618 

Venus 

W. 

39  50  47 

2710 

41  27   14 

2707 

43  03 

45 

2704 

44  40  20 

2701 

Aldebaran 

W. 

13   16  23 

2330 

15  01  39 

2325 

16  47 

02 

2320 

18  32  32 

23  J6  I 

Regulus 

E. 

66  52  26 

2328 

65  07  07 

3326 

63  21 

46 

3334 

61  36  21 

2323 

Mars 

E. 

103  52  31 

2206 

102  04  13 

3304 

100  15 

52 

2303 

98  27  27 

2x99 

Spica 

E. 

120  24  36 

2319 

118  39  04 

23x6 

116  53 

28 

33x4 

115  07  49 

33"  . 

1 

4 

Sun 

W. 

82  23  45 

2610 

84  02  27 

2607 

85  41 

12 

2606 

87   19  59 

2604  ' 

Venus 

W. 

52  44  06 

2690 

54  20  59 

3688 

55  57 

55 

3687 

57  34  53 

2685 1 

Aldebaran 

W. 

27  21   21 

2302 

29  07  18 

3300 

30  53 

18 

2298 

32  39  21 

2296 

Regulus 

E. 

52  48  48 

2317 

51  03  13 

3317 

49   17 

38 

2316 

47  32  02 

2317 

/ 

Mars 

E. 

89  24  38 

2191 

87  35  57 

3190 

85  47 

15 

3x89 

83  58  31 

2x88 

Spica 

E. 

106   18  45 

2302 

104  32  48 

3300 

102  46 

49 

3298 

loi  00  47 

3398 

5 

Sun 

W. 

95  34  20 

2600 

97  13  15 

2599 

98  52 

II 

2599 

100  31  08 

2599 

Venus 

W. 

65  40  08 

2680 

67  17  15 

3680 

68  54 

22 

•     2679 

70  31  30 

2679 

Aldebaran 

W. 

41  30  04 

3291 

43  16  17 

2290 

45  02 

31 

3289 

46  48  46 

2289 

Regulus 

E. 

38  44  16 

2322 

36  58  48 

2324 

35  13 

24 

2327 

33  28  04 

333X  ' 

Mars 

E. 

74  54  32 

2x85 

73  05  42 

2x85 

71   16 

52 

3i8s 

69  28  02 

3x86 

Spica 

E. 

92   10  17 

2293 

90  24  07 

2293 

88  37 

57 

2292 

86  51  46 

3392 

1 

6 

Sun 

W. 

108  45  53 

2599 

no  24  49 

260Z 

112  03 

43 

260X 

113  42  36 

2604  1 

Venus 

W. 

78  37  10 

2680 

80  14  17 

3681 

81   51 

22 

3682 

83  28  26 

2684 

Aldebaran 

W. 

55  40  02 

2290 

57  26  16 

2291 

59   12 

29 

2391 

60  58  41 

2293 

Mars 

E. 

60  24  03 

2x69 

58  35  19 

2X9X 

56  46  38 

2x93 

54  57  59 

2194 

Spica 

E. 

78  00  52 

2294 

76  14  43 

3394 

74  28 

35 

3295 

72  42  28 

3296 

Antares 

E. 

123   18  51 

2360 

121  34  19 

2358 

119  49 

44 

2357 

118  05  07 

2355 

7 

Venus 

W. 

91   33   15 

2692 

93  10  05 

3695 

94  46 

51 

3698 

96  23  34 

1 
2701  1 

Aldebaran 

W. 

69  49  13 

2300 

71  35  12 

2302 

73  21 

08 

2304 

75  07  01 

2307  ! 

Pollux 

W. 

28  51   16 

2714 

30  27  37 

2677 

32  04 

48 

2645 

33  42  42 

26x7  ' 

Mars 

E. 

45  55  34 

3208 

44  07  18 

321 X 

42   19 

07 

22X6 

40  31  03 

3220  1 

Spica 

E. 

63  52  26 

2305 

62  06  34 

3307 

60  20 

45 

2310 

58  35  00 

2313  ■ 

Antares 

E. 

109  21  48 

2356 

107  37  10 

2357 

105  52 

33 

2358 

104  07  58 

2359 

8 

Venus 

W. 

104  26  00 

3730 

106  02   13 

2725 

107  38 

20 

3730 

109  14  20 

2735  i 

Aldebaran 

W. 

83  55  19 

2324 

85  40  43 

2328 

87  26 

02 

2333 

89  II    14 

2337 

Pollux 

W. 

4J   59  51 

2534 

43  40  17 

t525 

45  20 

56 

25x7 

47  01  45 

25  M   1 

Spica 

E. 

49  47  25 

2331 

48   02    10 

2336 

46  17 

03 

2340 

44  32  02 

2346 

Antares 

E. 

95  25  51 

2374 

93  41  39 

3378 

91   57 

33 

3383 

90  13  33 

2387: 

1 

XIV. 
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• 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

P.  L. 

P.L. 

P.L 

P.  L. 

'o| 

Name  and  Direction 

Midnight 

of 

XVh 

of 

XVIIIh 

of 

XXIh 

of 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

e         f         m 

0      f      f 

0       f 

» 

e        *        w 

I 

Sun 

W. 

49  41  57 

0672 

51    19   15 

3666 

52   56 

39 

266Z 

54  34  10 

3657 

Venus 

W. 

2o  40  55 

2770 

22    16   02 

2763 

23   51 

19 

2756 

25  26  45 

2750 

Pollux 

E. 

52  09  46 

35x2 

50   28    50 

2516 

48  47 

59 

3521 

47  07  15 

3527 

Regulus 

E. 

87  50  45 

2367 

86  06  23 

2363 

84  21 

54 

2358 

82  37  19 

2355 

2 

Sun 

W. 

62  43  06 

2639 

64   21    08 

2635 

65  59 

15 

3633 

67  37  26 

2629 

1 
1 

Venus 

W. 

33  25  46 

V95 

35  01  53 

3790 

36  38 

06 

3716 

38  14  24 

2713 

Pollux 

E. 

38  46  28 

2585 

37  07  12 

9604 

35  28 

23 

3696 

33  50  04 

2652 

i 

Regulus 

E. 

73  53  07 

4338 

72  08  03 

«335 

70  22 

54 

2333 

68  37  42 

2330 

1 

Mars 

E. 

m  05  01 

2218 

109  17  00 

32X5 

107  28 

55 

22X3 

105  40  45 

3209 

1     3 

Sun 

V^. 

75  49  19 

2617 

77  27  51 

36x5 

79  06 

26 

36X3 

80  45  04 

3610 

1 

Venus 

W. 

46  16  59 

8698 

47  53  41 

3696 

49  30 

26 

3693 

51  07  15 

3693 

1 

1 

Aldebaran 

W. 

20  18  08 

2312 

22  03  50 

2309 

23  49 

37 

2307 

25  35  27 

3304 

1 

1 

Regulus 

E. 

59  50  54 

2321 

58  05  25 

2320 

56  19 

54 

23x9 

54  34  22 

23x7 

Mars 

E. 

96  38  58 

2x98 

94  50  27 

3196 

93  01 

53 

2x94 

91  13  17 

2192 

Spica 

E. 

113  22  06 

2309 

III  36  20 

2307 

109  50 

31 

330s 

108  04  39 

2304 

,     4 

Sun 

V^. 

88  58  48 

2603 

90  37  39 

2603 

92  16 

31 

36OX 

93  55  25 

3600 

1 

Venus 

W. 

59  II  53 

2684 

60  48  55 

3683 

62  25 

58 

36a> 

64  03  02 

268X 

'           Aldebaran 

W. 

34  25  26 

2295 

36  II  33 

2294 

37  57 

41 

8393 

39  43  52 

229Z 

Regulus 

E. 

45  46  27 

2317 

44  00  52 

2317 

42  15 

18 

8319 

40  29  46 

2330 

Mars 

E. 

82  09  45 

3x87 

80  20  58 

2x86 

78  32 

10 

3x86 

76   43    21 

2x86 

Spica 

E. 

99  14  44 

2296 

97  28  39 

2296 

95  42 

33 

3995 

93  56  26 

3294 

5      Sun 

W. 

102  10  05 

aS99 

103  49  02 

2599 

105  27 

59 

2599 

107  06  56 

2599 

Venus 

W. 

72  08  38 

2678 

73  45  47 

2679 

75  22 

55 

2679 

77  op  03 

2680 

Aldebaran 

W. 

48  35  01 

2289 

50  21  16 

3289 

52  07 

32 

2289 

53  53  47 

2289 

1 

Regulus 

E. 

31  42  50 

2337 

29  57  44 

2342 

28  12 

45 

2348 

26  27  55 

8355 

1 

Mars 

E. 

67  39  12 

3x86 

65  50  23 

2x86 

64  01 

35 

2187 

62  12  48 

2x88 

Spica 

E. 

85  05  35 

2291 

83  19  23 

3393 

81  33 

13 

2292 

79  47  02 

2293 

6 

Sun 

W. 

115  21   28 

2604 

117  00  18 

2605 

118  39 

06 

9607 

120  17  52 

3608 

Venus 

V^. 

85  05  28 

2685 

86  42  28 

2687 

88   19 

26 

2688 

89  56  22 

3690 

!  Aldebaran 

W. 

62  44  51 

2294 

64  30  59 

2295 

66   17 

06 

2996 

68  03  II 

2298 

, 

Mars 

E. 

53  09  23 

2196 

51  20  50 

2198 

49  32 

20 

2203 

47  43  55 

2204 

Spica 

E. 

70  56  23 

2298 

69  10  20 

2300 

67  24 

20 

230X 

65  38  22 

2302 

Antares 

E. 

116  20  28 

2355 

114  35  48 

2355 

112  51 

08 

2355 

III  06  28 

2355 

1 
7     Venus 

W. 

98  00  13 

2704 

99  36  48 

2708 

loi   13 

17 

27x2 

I02  49  41 

2716 

S           Aldebaran 

V^. 

76  52  50 

231 1 

78  38  34 

2313 

80  24 

14 

2317 

82  09  49 

2320 

Pollux 

W. 

35  21   14 

2593 

37  00  18 

2574 

38  39 

48 

8559 

40  19  40 

2545 

MaR£> 

E  . 

38  43  06 

2226 

36  55   17 

2231 

35  07 

36 

2237 

33  20  04 

2244 

1 

Spica 

E. 

56  49  ig 

2316 

55  03  43 

2320 

53  18 

12 

2323 

51  32  46 

2326 

1 

Antares 

E. 

102  23  25 

2362 

100  38  56 

3364 

98  54 

30 

2367 

97  10  08 

2371 

8 

Venus 

W. 

no  50  13 

2741 

112  25  58 

2747 

114  01 

36 

2753 

115  37  05 

1 

2760 

Aldebaran 

W. 

90  56  20 

2342 

92  41   18 

2347 

94  26 

09 

235a 

96  10  53 

2358 

Pollux 

W. 

48  42  42 

2507 

50  23  45 

2504 

52  04 

52 

2502 

53  46  02 

2502 

Spica 

E. 

42  47  09 

2351 

41  02  24 

2357 

39  17 

48 

2364 

37  33  21 

2370 

1 

Antares 

E. 

88  29  39 

2391 

86  45  52 

2397 

85  02 

13 

2403 

83  18  42 

2408 

70 
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XV. 


GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

"1 

P.  L. 

p.  L. 

P.L. 

P.  L. 

Name  and  Direction 

Noon. 

of 

Illh 

of 

Vlh 

ot 

IXh 

of 

Q 

of  Object. 

• 

Diflf. 

Diff. 

DifL 

Diff. 

e         *         I* 

0           r           w 

0       t      If 

•          t          m 

9 

AldebaraD 

W. 

97  55  28 

9364 

99  39  55 

2371 

101    24    12 

2377 

103   08   20 

2384 

Pollux 

W. 

55  27  13 

250* 

57  08  24 

2502 

58  49  34 

3504 

60   30   42 

2506 

Regulus 

w. 

i8  24  52 

2479 

20  06  35 

2470 

^i  48  31 

2468 

23  30  37 

8458 

Spica 

E. 

35  49  03 

«378 

34  04  56 

2385 

32  21  00 

8398 

30  37  14 

3401 

Antares 

E. 

81  35   19 

24x5 

79  52  06 

2422 

78  09  03 

2429 

76  26  10 

2436 

1 

lO 

Aldebaran 

W. 

III  46  25 

S4M 

113  29  28 

2430 

115    12    20 

24S9 

116  54  59 

2448  , 

Pollux 

W. 

68  55  10 

■saP' 

70  35  43 

•535 

72    16    07 

8548 

73   56  22 

2549 

Regulus 

W. 

32  01  45 

«464 

33  43  49 

2468 

35  25  47 

8474 

37  07  37 

2480 

Antares 

E. 

67  54  35 

a48i 

66   12  55 

2491 

64  31   29 

2501 

62  50  17 

2512 

a  Aquilae 

E. 

116  33  57 

2924 

115  02  08 

2919 

113  30  13 

2916 

III  58  14 

2913 

II 

Pollux 

W. 

82  14  55 

«593 

83  54  00 

260a 

85  32  52 

2612 

87  II  30 

1 
3623  1 

Regulus 

W. 

45  34  17 

asao 

47   15  02 

2529 

48  55  35 

2539 

50  35  54 

8548  ; 

Antares 

E. 

54  28  23 

«574 

52  48  53 

2589 

51  09  43 

2604 

49  30  53 

3618 

a  Aquilae 

E. 

104  18  06 

0900 

102  46  13 

2936 

loi   14  27 

2931 

99  42  47 

2938 

Saturn 

E. 

114  03  06 

«538 

112    22   45 

3548 

110  42  38 

8558 

109  02  45 

2568  ' 

12 

Pollux 

W. 

95  20  54 

2683 

96  57  58 

2695 

98  34  45 

2707 

100  II   15 

1 
2720 

Regulus 

W. 

58  53  58 

2603 

60    32    49 

2614 

62   11   25 

3636 

63  49  45 

2638 

Mars 

W. 

25  15  07 

2530 

26  55  38 

8338 

28  35  59 

8545 

30  16   10 

8553 

Antares 

E. 

41  22  14 

2707 

39  45  44 

2729 

38  09  42 

3750 

36  34  09 

2774 

a  Aquilae 

E. 

92  07  02 

2985 

90  36  30 

2997 

89  06   14 

3009 

87  36  13 

3022  1 

Saturn 

E. 

100  47  03 

2625 

99  08  42 

2636 

97  30  36 

3648 

95  52  46 

2660 

13 

Pollux 

W. 

108  09  16 

2792 

109  43  55 

2806 

III   18  15 

282X 

112  52   15 

2836 

Regulus 

W. 

71  57  22 

2698 

73  34  04 

2711 

75  10  29 

2783 

76  46  38 

2736 

Mars 

W. 

38  33  58 

2603 

40  12  49 

26x4 

41  51  25 

2625 

43  29  46 

3636 

Spica 

W. 

18  26  31 

2725 

20  02  34 

8734 

21  38  28 

8744 

23  14  12 

2753 

a  Aquilae 

E. 

80  10  28 

3099 

78  42  17 

3117 

77  14  28 

3135 

75  47  01 

3153  1 

Saturn 

E. 

87  47  48 

2723 

86  II  39 

8735 

84  35  46 

2748 

83  00  10 

2762  j 

Jupiter 

E. 

121  35  46 

V7^ 

120  00  40 

378a 

118  25  49 

1 

2795 

116  51   14 

2807 

H 

Regulus 

W. 

84  43  II 

0798 

86  17  41 

88X1 

87  51  54 

3834 

89  25  51 

8835 

Mars 

W. 

51  37  35 

8695 

53  14  21 

8707 

54  50  51 

3719 

56  27  06 

8731 

Spica 

W. 

31  og  40 

2803 

32  44  04 

38x5 

34  18  13 

8835 

35  52  09 

2836 

a  Aquilae 

E. 

68  35  39 

3459 

67   10  40 

3382 

65  46  08 

3307 

64  22  05 

3332 

Saturn 

E. 

75  06  27 

2836 

73  32  33 

8839 

71   58  56  \ 

8851 

70  25  34 

2864 

Jupiter 

E. 

109  02  25 

2870 

107  29  28 

3883 

105  56  47  1 

1 

8894 

104  24  21 

3907 

15 

Regulus 

W. 

97  II  43 

2895 

98  44  08 

3906 

100  16  19 

39x7 

lOI  48   16 

3938 

Mars 

W. 

64  24  26 

2788 

65  59  09 

2800 

67  33  37 

88x0 

69  07  52 

3831 

Spica 

w. 

43  38  08 

3892 

45  10  37 

3903 

46  42  53 

29x3 

48  14  56 

3984 

a  Aquilae 

E. 

57  29  33 

3478 

56  08  44 

3510 

54  48  31 

3545 

53  28  57 

3583 

Saturn 

E. 

62  42  48 

2926 

61   11  02 

3938 

59  39  31 

•949 

58  08  14 

3961 

Jupiter 

E. 

96  ^6  04 

2966 

95  15  09 

8977 

93  44  28 

8989 

92  14  01 

8999 

i6 

Regulus 

W. 

109  24  39 

•979 

110  55  18 

8989 

112  25  45 

8997 

113  56  01 

3006 

Mars 

W. 

76  55  43 

a87i 

78  28  39 

8880 

80  01  23 

8889 

81  33  56 

3897 

Spica 

W. 

55  51  56 

9972 

57  22  44 

3981 

58  53  21 

•989 

60  23  48 

8997 

a  Aquilae 

E. 

47  01  55 

3803 

45  46  56 

3856 

44  32  52 

5915 

43   19  47 

3976 

Saturn 

E. 

50  35  26 

3016 

49  05  33 

SO87 

47  35  54 

5037 

46  06  27 

3047 

XVI. 
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71 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCEa 

of  the 
3nth. 

Name  and  Diraction 

Midnight 

p.  L. 

of 

XVh 

p.  L. 

of 

XVIIJh 

P.  L. 

of 

XXIh 

P.L. 

of 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

• 

t           m 

0      »      1* 

e          t         m 

•          f          m 

9 

Aldebaran 

W. 

104 

52      18 

«39i 

106  36  06 

«398 

108     19    43 

3405 

I 10    03     10 

3414 

Pollux 

W. 

62 

II  47 

8510 

63  52  47 

3514 

65  33  41 

35x8 

67     14     29 

3533 

Regulus 

w. 

25 

12  49 

«455 

26  55  05 

2455 

28  37  22 

3457 

30     19     36 

3460 

Spica 

E. 

28 

53  40 

9409 

27    10  21 

34x9 

25  27  15 

3439 

23  44  25 

344X 

Antares 

E. 

74 

43  27 

2445 

73  00  56 

3453 

71  18  36 

3462 

69  36  29 

347X 

lO 

Aldebaran 

W. 

118 

37  25 

«458 

I20    19    38 

8467 

122  01  37 

3477 

123  43  22 

3487 

Pollux 

W. 

75 

36  27 

«557 

77  16  21 

2565 

78  56  04 

3573 

80  35  36 

3583 

Regulus 

W, 

38 

49   18 

8487 

40  30  49 

2495 

42  12  09 

250s 

43  53  19 

35x1 

Antares 

E. 

61 

09  21 

2584 

59  28  41 

3536 

57  48  18 

3548 

56  08   12 

3s6x 

a  Aquilae 

E. 

no 

26   12 

3913 

108  54  09 

39x3 

107  22  06 

2913 

105  50  04 

2916 

II 

Pollux 

W. 

88 

49  54 

3635 

90  28  02 

8646 

92  05  55 

3657 

93  43  33 

2669 

Regulus 

W. 

5» 

16  00 

«559 

53  55  52 

3570 

55  35  28 

3580 

57  14  51 

3591 

Antares 

E. 

47 

52  23 

«635 

46  14  15 

3653 

44  36  30 

S669 

42  59  09 

3689 

a  Aquilae 

E. 

98 

II   16 

3946 

96  39  55 

995 

95  08  46 

3964 

93  37  48 

3973 

Saturn 

E. 

107 

23  06 

a579 

105  43  42 

259X 

104  04  34 

360Z 

I02    25    41 

36x3 

12 

Pollux 

W, 

ZOI 

47  28 

«734 

103  23  23 

1748 

104  58  59 

3769 

106    34    17 

3776 

J 

Regulus 

W. 

65 

27  49 

3649 

67  05  37 

3663 

68  43  08 

3674 

70    20    23 

3686 

Mars 

W. 

31 

56  09 

3563 

33  35  56 

aSTi 

35  15  31 

3581 

36  54  52 

2593 

1 

1 

Antares 

E. 

34 

59  07 

3800 

33  24  39 

3837 

31  50  46 

3856 

30  17  31 

2888 

a  Aquila 

E. 

86 

06  27 

3036 

84  36  59 

305a 

83  07  50 

3066 

81  38  59 

3068 

1 

Saturn 

E. 

94 

15   13 

3673 

92  37  57 

3685 

91  00  57 

3698 

89  24  14 

27x0 

1 

13 

Pollux 

W. 

114 

25  56 

3852 

"5  59  17 

8869 

117  32  16 

2884 

119  04  55 

2900 

1 

Regulus 

W. 

78 

22  30 

2749 

79  58  05 

3763 

81  33  23 

3774 

83  08  25 

2786 

Mars 

W. 

45 

07  52 

3649 

46  45  41 

36G0 

48  23   15 

3673 

50  00  33 

2684 

Spica 

W. 

24 

49  44 

3761 

26  25  03 

3771 

28  00  09 

3783 

29  35  01 

3793 

a  Aquilae 

E. 

74 

19  56 

3173 

72  53   14 

3x94 

71  26  58 

3314 

70  01  06 

3336 

1 

Saturn 

E. 

81 

24  52 

3775 

79  49  51 

8788 

78  15  07 

2800 

76  40  39 

3812 

1 

Jupiter 

E. 

115 

16  55 

2830 

"3  42  53 

t833 

IZ2   09   08 

3845 

no  35  38 

3858 

1 

Regulus 

W. 

90 

59  33 

3848 

92  32  58 

3R60 

94  06  08 

2873 

95  39  03 

3883 

1 

Mars 

W. 

58 

03  05 

3743 

59  38  48 

«755 

61   14  15 

3766 

62  49  28 

3777 

1 

Spica 

W. 

37 

25  50 

3848 

38  59  16 

3859 

40  32  27 

3870 

42  05  24 

2880 

a  Aquilae 

E. 

62 

58  31 

3359 

61  35  28 

3386 

60  12  56 

34x5 

58  50  57 

3446 

Saturn 

E. 

68 

52  29 

3876 

67  19  40 

3889 

65  47  07 

390X 

64  14  50 

3913 

Jupiter 

E. 

102 

52   II 

3930 

loi   20  17 

393X 

99  48  38 

3943 

98  17  14 

3954 

15 

Regulus 

W. 

103 

19  59 

*939 

104  51   28 

3950 

106  22  44 

3959 

107  53  48 

3969 

Mars 

W. 

70 

41  53 

2831 

72   15  40 

3843 

73  49  13 

3853 

75  22  34 

286X 

Spica 

W. 

49 

46  45 

3934 

51    18    21 

3944 

52  49  44 

3953 

54  20  56 

3963 

a  Aquilse 

E. 

52 

10  04 

3633 

50  51   53 

3663 

49  34  26 

3707 

48  17  46 

3753 

Saturn 

E. 

56 

37  12 

2973 

55  06  25 

3984 

53  35  52 

3994 

52  05  32 

3005 

Jupiter 

E. 

90 

43  47 

3010 

89  13  47 

303X 

87  44  00 

3030 

86  14  25 

3040 

i6 

Regulus 

W. 

115 

26  06 

30x4 

116  56  01 

3083 

118  25  46 

3Q30 

"9  55  21 

3038 

Mars 

W. 

83 

06  19 

3905 

84  38  31 

99x3 

86  10  33 

3930 

87  42  26 

8938 

Spica 

W. 

61 

54  05 

3005 

63  24  12 

30x3 

64  54  09 

30x9 

66  23  58 

'    3086 

a  Aquilae 

E. 

42  07  44 

4044 

40  56  48 

4zx8 

39  47  04 

4x98 

38  38  36 

4385 

Saturn 

E. 

44 

37  12 

3056 

43  08  09 

3067 

41  39  19 

3077 

40  10  41 

3086 

72 


APRIL,  1903. 


XVIL 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L 

P.L. 

1 
P.L.    , 

o| 

Name  and  Direction   | 

Noon 

• 

of 

Illh 

of 

Vlh 

of 

IX»^ 

of      ' 

^ 

of  Object 

DiflE. 

Diff. 

Diff. 

Diff. 

1 

e 

* 

e          «          m 

0       » 

m 

e 

1 

99 

i6 

Jupiter 

E. 

84 

45 

02 

3050 

83  15  51 

3059 

8i  46 

51 

3067 

80 

18 

01 

1 
3076 

Sun 

E. 

127 

10 

05 

3330 

125  46  28 

3339 

124  23 

02 

•  3349 

122 

59 

47 

3358 

17 

Mars 

W. 

89 

14 

09 

2935 

90  45  44 

2941 

92  17 

II 

2946 

93 

48 

31 

1 

2953  1 

Spica 

W. 

67 

53 

38 

3033 

69  23  10 

3039 

70  52 

35 

3044 

72 

21 

53 

3049 

Antares 

W. 

23 

41 

33 

3341 

25  04  57 

3316 

26  28 

50 

3294 

27 

53 

08 

3275 

a  Aquilae 

E. 

37 

31 

30 

4383 

36  25  53 

4490 

35  21 

52 

4609 

34 

19 

35 

4740 

Saturn 

E. 

38 

42 

14 

3096 

37  13  59 

3105 

35  45 

55 

31x4 

34 

18 

03 

3x24 

Jupiter 

E. 

72 

56 

22 

3"4 

71  28  29 

3x19 

70  00 

43 

3125 

68 

33 

04 

3130 

Sun 

E. 

116 

05 

55 

3397 

114  43  35 

3403 

113  21 

22 

3409 

III 

59 

16 

3415 : 

1 

18 

Mars 

W. 

lOI 

23 

34 

2974 

102  54  19 

2977 

104  25 

00 

2980 

105 

55 

38 

298X ' 

Spica 

W. 

79 

47 

01 

3068 

81   15  50 

3071 

82  44 

35 

3073 

84 

13 

18 

3073 

Antares 

W. 

34 

59 

12 

32x6 

36  25  02 

3208 

37  51 

02 

3200 

39 

17 

II 

3194 

* 

Jupiter 

E. 

61 

16 

18 

3132 

59  49  II 

3154 

58  22 

07 

3156 

56 

55 

05 

3158 

Sun 

E. 

105 

10 

10 

3436 

103  48  34 

3438 

102  27 

01 

3440 

lOI 

05 

30 

3443 ' 

19 

Spica 

W. 

91 

36 

39 

3074 

93  05  20 

3073 

94  34 

02 

3071 

96 

02 

47 

3069 

Antares 

W. 

46 

29 

43 

3165 

47  56  34 

3159 

49  23 

32 

3153 

50 

50 

38 

3147 ' 

Jupiter 

E. 

49 

40 

24 

3161 

48  13  28 

3161 

46  46 

32 

3159 

45 

19 

34 

3158 

Sun 

E. 

94 

18 

16 

3442 

92  56  47 

3441 

91  35 

17 

3439 

90 

13 

45 

3437 

20 

Spica 

W. 

103 

27 

27 

3050 

104  56  38 

3045 

106  25 

55 

3039 

107 

55 

20 

3033 , 

Antares 

W. 

58 

07 

57 

3"4 

59  35  49 

3107 

61  03 

50 

3099 

62 

32 

01 

3091 

Jupiter 

E. 

38 

04 

09 

3145 

36  36  54 

3141 

35  09 

34 

3138 

33 

42 

10 

3133 

Sun 

E. 

83 

25 

10 

3416 

82  03   12 

3410 

80  41 

07 

3404 

79 

18 

55 

3397 

21 

Antares 

W. 

69 

55 

25 

3047 

71   24  40 

3037 

72  54 

07 

3026 

74 

23 

48 

3016 

Jupiter 

E. 

26 

23 

50 

3113 

24  55  56 

31 10 

23  27 

59 

3106 

21 

59 

57 

3x05 

Sun 

E. 

72 

25 

48 

3356 

71  02  41 

3347 

69  39 

24 

3337 

68 

15 

55 

3325 

22 

Antares 

W. 

81 

55 

30 

39G0 

83  26  33 

2947 

84  57 

52 

«935 

86 

29 

27 

2922 

Sun 

E. 

61 

15 

17 

3267 

59  50  27 

3255 

58  25 

23 

3242 

57 

00 

03 

3229 

»3 

Antares 

W. 

94 

II 

28 

2855 

95  44  44 

2843 

97  18 

16 

2828 

98 

52 

07 

28x5 

Sun 

E. 

49 

49 

20 

3158 

48  22  20 

3142 

46  55 

01 

3127 

45 

27 

24 

3112 

24 

Antares 

W. 

106 

45 

54 

2744 

108  21   35 

2731 

109  57 

34 

27x7 

III 

33 

51 

2703 

Sun 

E. 

38 

04 

37 

3034 

36  35  06 

3018 

35  05 

16 

3002 

33 

35 

06 

2986 

25 

Sun 

E. 

25 

59 

23 

2910 

24  27   17 

2896 

22  54 

53 

2882 

21 

22 

II 

2869 

28 

Sun 

W. 

12 

33 

51 

26x9 

14  12  06 

26x3 

15  50 

43 

2600 

17 

29 

38 

2589 

Regulus 

E. 

99 

14 

46 

2294 

97  28  38 

2287 

95  42 

19 

2279 

93 

55 

49 

2272 

29 

Sun 

W. 

25 

47 

38 

2548 

27  27  44 

2542 

29  07 

59 

2537 

30 

48 

21 

2533 

Regulus 

E. 

85 

01 

03 

2245 

83   13  43 

2241 

81  26 

17 

2238 

79 

38  46 

2235 

Mars 

E. 

114 

39 

48 

2902 

112  51  23 

2198 

III  02 

53 

9x94 

109 

14 

17 

2192 

30 

•Sun 

W. 

39 

II 

24 

2520 

40  52  10 

25x8 

42  32 

58 

8517 

44 

13 

47 

2517 

Regulus 

E. 

70 

40 

13 

2226 

68  52  24 

9225 

67  04 

34 

9225 

65 

16 

44 

9225 

Mars 

E. 

100 

10 

24 

2X83 

98  21  31 

2x83 

96  32 

38 

9X82 

94 

43 

44 

2183 

XVIII. 
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73 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object 

Midnight* 

P.  L. 

of 
DifE. 

XVh 

P.  L. 

of 
Dtff. 

XVIIIh 

P.  L. 

of 

DifE. 

XXJh 

P.L. 

of 

Diff. 

• 

1          m 

e          »        » 

0 

» 

m 

e         * 

(f 

I6 

Jupiter 

E. 

78 

49  22 

3084 

77  20  53 

3092 

75 

52 

34 

3x00 

74  24 

24 

3x06 

Sun 

E. 

121 

36  42 

3366 

120  13  47 

3374 

118 

51 

01 

3382 

117  28 

24 

3389 

17 

Mars 

W. 

95 

19  43 

2958 

96  50  49 

2962 

98 

21 

49 

3966 

99  52 

44 

3970 

Spica 

W. 

73 

5X  05 

3054 

75  20  II 

3058 

76 

49 

12 

306X 

78   18 

09 

3065 

Antares 

W. 

29 

17  49 

3*59 

30  42  49 

3246 

32 

08 

04 

3«35 

33  33 

32 

3235 

a  Aquilae 

E, 

33 

19  09 

4889 

32  20  45 

5057 

31 

24 

34 

5246 

30  30 

47 

5457 

Saturn 

E. 

32 

50  23 

3x34 

31  22  55 

3144 

29 

55 

39 

3154 

28  28 

35 

3x66 

Jupiter 

E. 

67 

05  31 

3x36 

65  38  05 

3x41 

64 

10 

45 

3x44 

62  43 

29 

3148 

Sun 

E. 

no 

37  16 

34ao 

109  15  22 

3425 

107 

53 

34 

3429 

106  31 

50 

3432 

18 

Mars 

W. 

107 

26  14 

9983 

108  56  48 

2985 

no 

27 

20 

9985 

III   57 

51 

3985 

' 

Spica 

W. 

85 

42    CX) 

3075 

87  10  40 

3076 

88 

39 

19 

3075 

90  07 

59 

3075 

Antares 

W. 

40 

43  27 

3188 

42  09  50 

3183 

43 

36 

20 

3x76 

45  02 

58 

3x70 

Jupiter 

E. 

55 

28  06 

3160 

54  01  09 

3162 

52 

34 

14 

3x63 

51  07 

19 

3x63 

1 

Sun 

E. 

99 

44  02 

3444 

98  22  35 

3445 

97 

01 

09 

3445 

95  39 

43 

3444 

19 

Spica 

W. 

97 

31  35 

3066 

99  00  26 

3063 

100 

29 

21 

3059 

lOI    58 

21 

3054 

Antares    ^ 

W. 

52 

17  51 

3x41 

53  45  II 

3x35 

55 

12 

38 

3x29 

56  40 

13 

3x21 

Jupiter 

E  . 

43 

52  35 

3x56 

42  25  33 

3x53 

40 

58 

28 

315X 

39  31 

20 

3x48 

1 

Sun 

E. 

88 

52   10 

3434 

87  30  32 

3431 

86 

08 

50 

3426 

84  47 

03 

34ax 

20 

Spica 

W. 

109 

24  52 

3026 

no  54  32 

30x9 

112 

24 

21 

30x2 

113  54 

19 

3003 

Antares 

W. 

64 

00  21 

3085 

65  28  51 

3075 

66 

57 

31 

3066 

68  26 

22 

3056 

Jupiter 

E. 

32 

14  40 

3x99 

30  47  05 

3124 

29 

19 

25 

3X20 

27  51 

40 

3x16 

Sun 

E. 

77 

56  35 

3390 

76  34  07 

3383 

75 

II 

31 

3374 

73  48 

45 

3365 

21 

Antares 

W. 

75 

53  41 

3005 

77  23  47 

2994 

78 

54 

07 

2983 

80  24 

41 

997X 

Jupiter 

E. 

20 

31   53 

3107 

19  03  52 

3111 

17 

35 

56 

3x16 

16  08 

06 

3X31 

Sun 

E. 

66 

52   13 

33x5 

65  28  19 

3304 

64 

04 

12 

3293 

62  39 

52 

3280 

22 

Antares 

W. 

88 

01   18 

2909 

89  33  25 

2896 

91 

05 

49 

2883 

92  38 

30 

2869 

Sun 

E. 

55 

34  28 

3ax4 

54  08  36 

3201 

52 

42 

28 

3187 

51   16 

03 

3172 

23 

Antares 

W. 

100 

26  16 

3801 

102  00  43 

3787 

103 

35 

28 

3772 

105  10 

32 

2759 

Sun 

E. 

43 

59  29 

3096 

42  31    15 

3080 

41 

02 

41 

3065 

39  33 

49 

3049 

1  24 

Antares 

W. 

"3 

10  27 

3690 

114  47  20 

267^ 

116 

24 

32 

2663 

118  02 

01 

3G49 

Sun 

E. 

32 

04  36 

9970 

30  33  46 

2956 

29 

02 

38 

2940 

27  31 

10 

3923 

■  25 

Sun 

E. 

19 

• 
49   12 

2857 

18   15  58 

2845 

16 

42 

29 

2835 

15  08 

47 

3835 

,  28 

Sun 

W. 

19 

08  48 

2578 

20  48   13 

2568 

22 

27 

52 

2561 

24  07 

41 

2555 

Regulus 

E. 

92 

09  09 

2366 

90    22    20 

2260 

88 

35 

22 

2254 

86  48 

16 

2350 

29 

Sun 

W. 

32 

28  49 

2530 

34  09  21 

3526 

35 

49 

58 

3523 

37  30 

40 

25SX 

1 

1 
1 

Regulus 

E. 

77 

51    10 

3232 

76  03  30 

3330 

74 

15 

47 

3328 

72  28 

01 

2837 

1 

Mars 

E. 

107 

25  37 

2189 

105  36  53 

3187 

103 

48 

06 

2x85 

loi  59 

16 

3184 

30 

Sun 

W. 

45 

54  37 

2517 

47  35  26 

35x7 

49 

16 

15 

25x8 

50  57 

03 

3530 

Regulus 

E. 

63 

28  54 

2227 

61  41  06 

3228 

59 

53 

20 

3239 

58  05 

36 

3331 

Mars 

E. 

92 

54  51 

2184 

91  05  59 

* 

2x85 

89 

17 

09 

3x86 

87  28 

21 

8x88 

74 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN»S 

«> 

1 

•s 

o 

Q 

c 
o 

S 

• 

o 
Q 

Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 

Equation  of 

Time, 

to  be 

Subtracted 

from 

Apparent 

Time. 

Diff.  for 
X  Hour. 

Apparent 
Right  Ascension. 

Diff.  for 
I  Hoar. 

Apparent 
Declination. 

Diff.  for 
I  Hour. 

Semi- 
diameter. 

Frid. 

Sat. 

SUN. 

I 

2 

3 

h      m        8 
2    30   0577 

2  33  5462 
2  37  44-0O 

8 
+     9.526 

9.547 
9.569 

e           f           »» 

N.14  47  57.7 
15  06  12.9 
15  24  13.1 

+  45-94 
45.32 
44.69 

15 

54.05 
53.82 

53-59 

8 
65.96 

66.04 

66.12 

m        s 
2    51.II 

2    58.80 

3  05.96 

8 

0.330 
0.309 
0.287 

Mon. 
Tues. 
Wed. 

4 

5 
6 

2  41  33-89 
2  45  24.32 
2  49  15.28 

+     9.591 
9.613 

9.636 

15  41  50.0 

15  59  27.3 

16  16  40.6 

+  44.05 

43-39 
42.72 

15 
15 

53.37 

53.15 
52.92 

66.20 
66.28 
66.36 

3  12.61 
3  18.72 
3  24.29 

0.265 

0.243 
0.220 

Thur. 

Frid. 

Sat. 

7 

8 

9 

2  53  06.79 

2  56  S^'^S 

3  00  51.47 

+     9.658 
9.681 
9.705 

16  33  37.6 

16  50  18.2 

17  06  41.9 

+  42.04 

41-34 
40.63 

15 
15 

52.70 
52.48 
52,26 

66.44 
66.52 
66.60 

3  29.32 
3  33.80 
3  37.73 

0.198 
0.175 
O.I5I 

SUN. 

Mon. 

Tues. 

lO 

II 

12 

3  04  44.66 
3  08  38.41 
3  12  32.74 

+     9.728 
9.752 
9.776 

17  22  48.5 

17  38  37.7 
17  54  09.2 

+  39.91 
39.18 

38.44 

15 

IS 

15 

52.05 

51.83 
51.62 

66.68 
66.76 
66.85 

3  41.09 
3  43.88 
3  46.10 

0.128 
0.104 
0.080 

Wed. 
Thur. 
Frid. 

13 
15 

3  16  27.65 
3  20  23.14 
3  24  19.22 

+     9.800 

9.825 
9.849 

18  09  22.8 
18  24  18.0 
18  38  54.8 

+  37-68 
36.92 
36.14 

15 
15 
15 

51.41 
51.20 

51.00 

66.93 
67.01 
67.09 

3  47-75 
3  48.81 

3  49.28 

.    0.056 
0.031 
0.007 

Sat. 

;    SUN. 

Mon. 

i6 

17 
i8 

3  28  15.88 

3  32  13.13 
3  36  10.96 

+     9.874 
9.899 

9923 

18  53  12.7 

19  07  1 1.6 
19  20  51. 1 

+  35.35 

34-55 
33-74 

15 
15 
15 

50.79 
50.59 
50.39 

67.18 
67.26 

6734 

3  49.17 
3  48.49 
3  47.21 

0.017 
0.042 
0.066 

Tues. 
Wed. 
Thur. 

19 

20 
21 

3  40  09.37 
3  44  08.35 
3  48  07.91 

+     9.947 
9.970 

9-994 

19  34   II.O 
19    47    II.O 

19  59  50.9 

+  32.91 
32.08 

31.23 

15 

IS 
IS 

50.19 
50.00 
49.81 

67.41 
67.49 

67-57 

3  45.37 
3  42.94 
3  39.95 

0.090 
O.II3 
0.137 

Frid. 
Sat. 

SUN. 

22 

23 

24 

3  52  08.03 

3  56  08.70 

4  00  09.92 

4- 10.017 
10.040 
10.062 

20  12  10.3 
20  24  09.2 
20  35  47.1 

+  30.38 
29.51 
28.64 

15 
15 

15 

49.63 

49.45 
49.28 

67.65 
67.72 
67.80 

3  36.39 
3  32.29 
3  27.63 

0.160 
0.183 
0.205 

Mon. 
Tues. 
Wed. 

25 
26 

27 

4  04  11.66 
4  08  13.92 
4  12  16.69 

+  10.084 
10.105 
10.126 

20  47  03.8 

20  57  59.2 

21  08  32.9 

+  27.75 
26.86 

25.95 

15 
15 
15 

49.10 

48.93 
48.77 

67.87 
67.94 
68.01 

3  22.46 
3  16.77 
3  10.58 

0.227 
0.248 
0.269 

Thur. 
Frid. 
Sat. 
SUN. 

28 
29 

30 
31 

4  16  19.94 
4  20  23.65 
4  24  27.80 
4  28  32.40 

4-  10.145 
10.164 
10.183 
10.200 

21   18  44.8 
21  28  34.6 
21  38  02.1 
21  47  07.1 

+  25.03 
24.  XI 
23.18 
22.23 

15 
15 
15 
15 

48.61 
48.46 
48.32 
48.19 

68.08 
68.14 
68.20 
68.27 

3  03.91 
2  56.78 
2  49.20 
2  41.18 

0.288 

0.307 
0.326 

0.343 

1 

Mon. 

32 

4  32  37.40 

+  10.217 

N.21  55  49.4 

+  21.28 

1 5_  48:05 

und  b]r  subtrac 
a  thai  north  di 

68.33 

ting  o.x8>  t 
scltnations 

2  32.76 

0.360 

NoTB.— The 
The 

mean  time  of  semi 
sign  4-  prefixed  to 

diameter  ps 
the  hourly 

itslng  the  meridian  may  be  fo 
change  of  declination  indicate 

rom  the  sideres 
are  increasinf 

1 

il  time. 

1 

1 

n. 
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AT  GREENWICH  ] 

WEAN  : 

NOON. 

THE 

SUN'S 

• 

o 

• 

•3 

g 

S 
o 

•B 
o 

Etjnation  of 

Time,     • 

to  be 

Added  to 

Mean  Time. 

Diff.  for 
z  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Uiff.  for 
I  Hour. 

Apparent 
Declination. 

Diff.  for 
z  Hour. 

Frid. 

Sat. 

SUN. 

I 
2 

3 

h      m       s 
2    30    06.23 

2  33  55'^o 
2  37  44-49 

s 
-f    9-536 

9-547 
9.569 

0        »        » 
N.I4   47    59.9 
15    06    15.2 
15    24    15.4 

ft 

+  45.94 
45.32 
44.69 

m       s 

2    51.13 
2    58.82 

3  05.98 

s 
+  0.330 

0.309 

0.287 

h      m        s 
2    32    57-36 
2    36    53-92 
2    40    50.47 

Mon. 
Tues. 
Wed. 

4 

5 
6 

2  41  34-40 
2  45  24.85 
2  49  15-83 

+    9.591 
9.613 

9.636 

15   42    00.4 

15  59  29.7 

16  16  43.0 

+  44.05 
43.39 
42.72 

3  12.62 

3  18.73 
3  24.30 

+  0.265 
0.243 
0.220 

2    44   47.02 

2    48    43.58 
2    52    40.13 

Thur. 

Frid. 

Sat. 

7 
8 

9 

2  53  07.36 

2  56  59.43 

3  00  52.06 

+    9.658 
9.681 

9-705 

16  33  40.1 

16  50  20.7 

17  06  44.4 

+  42.04 

41-34 
40.63 

3  29.33 
3  33.81 

3  37.74 

+  0.198 

0.175 
0.151 

2    56    36.69 

3  00  33.24 
3  04  29.80 

SUN. 

Mon. 

Tues. 

lO 

11 

12 

3  04  45.25 
3  08  39.01 
3  12  33.35 

+    9.728 

9.752 
9.776 

17  22  51.0 
17  38  40.2 

17  54  1 1-6 

+  39.91 
39.18 

38.44 

3  41.10 
3  43.89 
3  4^-11 

+  0.128 
0.104 
0.080 

3  08  26.35 
3  12  22.90 
3  16  19.46 

Wed. 
Thur. 
Frid. 

13 
15 

3  16  28.27 
3  20  23.76 
3  24  19.85 

1 

+    9.800 

9.825 

9.849 

18  09  25.2 
18  24  20.4 
18  38  57-1 

+  37.68 
36.92 
36.14 

3  47.75 
3  48.81 

3  49.27 

+  0.056 

0.031 

+  0.007 

3  20  16.02 
3  24  12.57 
3  28  09.12 

Sat. 
SUN. 

Mon. 

i6 

17 

i8 

3  28  16.51 

3  32  13.75 
3  36  11.58 

+    9-873 
9.898 

9.922 

18  53  15.0 

19  07  13.8 
19  20  53.2 

+  35.35 
34.55 
33.74 

3  49.17 
3  48.49 
3  47.21 

-  0.017 
0.042 
0.066 

3  32  05.68 
3  36  02.24 

3  39  58.79 

Tues. 
Wed. 
Thur. 

19 

20 
21 

3  40  09.99 

3  44  08.97 
3  48  08.52 

+    9-946 
9.969 
9-993 

19  34  13-1 
19  47  13.0 

19  59  52.8 

+  32.91 
32.08 
31.23 

3  45.36 
3  42.93 
3  39.94 

—  0.090 
0.1 13 
0.137 

3  43  55.35 
3  47  5^-90  ! 
3  51  48.46 

Frid. 
Sat. 

SUN. 

22 

33 

24 

3  52  08.63 

3  56  09.29 

4  00  10.50 

4-  10.016 
10.039 
10.061 

20  12  12.2 
20  24  10.9 
20  35  48.7 

+  30-38 
29.51 
28.64 

3  36.38 
3  32.28 
3  27.62 

—  0.160 
0.183 
0.205 

3  55  45-01 

3  59  41-57 

4  03  38.12 

Mon. 
Tues. 
Wed. 

25 
26 

27 

4  04  12.23 
4  08  14.48 
4  12  17.22 

+  10.083 
10.104 
10.125 

20  47  05.4 

20  58  00.6 

21  08  34.3 

+  27.75 
26.86 

25.95 

3  22.45 
3  16.76 
3  10.57 

-  0.227 
a  248 
0.269 

4  07  34.68 
4  II  31.24 

4  15  27.79 

Thur. 
Frid. 
Sat. 
SUN. 

28 
29 

30 
31 

4  16  20.45 
4  20  24.14 
4  24  28.28 
4  28  32.85 

+  10.144 
10.163 
10.182 
10.199 

21   18  46.1 
21  28  35.8 
21  38  03.2 
21  47  08.1 

+  25.03 
24.11 
23.18 
22.23 

3  03.90 
2  56.76 
2  49.18 
2  41.16 

-  0.288 
0.307 
a  326 

0.343 

4  19  24.35 
4  23  20.90 

4  27  17-46 
4  31   14.01 

Mon. 

32 

4  32  37-83 

+  10.216 

N.21  55  50.4 

+  21.28 

2  32.74 

-0.360 

4  35  10.57 

Not*.— The  bc 

The  si 

inert 

itnidiftmeter  for  mean  noon  ma 
Kn  +  prefixed  to  the  hourly  eht 
sasing. 

ly  be  assumed  the  %i 
inge  of  declination  h 

ame  as  that 
Qdicates  tht 

for  apparent 
It  north  declin 

noon, 
stions  are 

Diff.  for  z  Hour. 

+  9.8565*: 

(Table  III.) 

1 

76 
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III. 


AT  GREENWICH  MEAN  NOON. 

• 

Si 
g 

o 

Xi 

o 
Q 

I 
2 

3 

Q 

THE   SUN'S 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
X  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

TRUE  LONGITUDE. 

Diff.  for 
I  Hour. 

+  145.58 

145-50 
145.42 

LATITUDE. 

X 

X' 

121 
122 
123 

0        »       " 

39  56  28.6 

40  54  41.6 

41  52  52.6 

56        08.7 

54  21.6 
52  32.5 

—  0.50 
0.51 
0.49 

0.003  3797 

0.003  4858 
0.003  5905 

+  44.5 
43.9 
43-4 

h 
21 

21 

21 

m       8 
23    31.79 
19   35.88 

15  39-97 

4 

5 
6 

124 

125 
126 

42  51  01.5 

43  49  08.5 

44  47  13-4 

50  41-3 
48  48.1 

46  52.9 

+  M5-33 
145.25 

145.17 

—  0.43 

0-34 
0.23 

0.003  ^41 
0.003  7965 
0.003  8980 

+  42.9 

42.5 
42.1 

21 
21 
21 

II  44.06 

07  48.15 
03  52.24 

7 

8 

9 

127 
128 
129 

45  45  16.4 

46  43  17.6 

47  41   17-0 

44  55-8 

42  56.9 
40  56.1 

+  145-09 
145.01 
144.94 

—  O.IO 

+  0.04 
0.18 

0.003  9986 
0.004  ^83 
0.004  1974 

+  41.7 
41.4 
41. 1 

20 
20 
20 

59  56.34 
56  00.43 

52  04.52 

lO 

II 

12 

130 

131 
132 

48  39  14.6 

49  37  10.6 

50  35  05-0 

38  53.6 
36  49.5 
34  43-8 

+  144.87 
144.80 
144.74 

+  0.32 

0-45 
0.56 

0.004  2957 

0.004  3933 
0.004  4901 

+  40.8 

40.5 
40.2 

20 
20 
20 

48  08.61 
44  12.70 
40  16.79 

13 
15 

133 
134 
135 

51  32  58.0 

52  30  49.6 

53  28  39.8 

32  36.7 
30  28.1 
28  18.2 

+  144.68 
144.62 

144-57 

+  0.65 
0.70 
0.74 

0.004  5862 
0.004  6814 
0.004  7756 

+  39.9 
39.5 
39.1 

20 
20 
20 

36  20.88 
32  24.98 
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2.4183 
2.4138 

13  27  40/7 
13  19  34.6 
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23 
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E. 
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2257 

3 

Sun 

W. 

79 
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2588 
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82  38 

12 
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84  17 
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2707 
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2710 
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00 
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E. 
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4 
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29  36 
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W. 

56 

23  17 

2744 
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00 
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2832 
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E. 
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63  33 

46 
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51 
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Antares 

E. 
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2384 
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52 
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09 
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W. 

105 
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2696 
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2704 
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46 
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W. 

69 

05  05 

2795 
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20 

28x7 
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W. 
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2600 

43  46 

02 
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E. 

28 
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2405 
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24x6 
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31 

2429 

Spica 

E. 

53 
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2387 

51  22  49 

2394 

49  39 

04 

2401 

47  55 

30 
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E. 

98 

43  36 

2430 
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2436 
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01 
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28 

2450  , 
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18  37 

2759 
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2768 
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2775 
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W. 

81 

37  13 

2855 
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2863 

84  43 

36 

2871 

86  16 

32 

2879 

Pollux 

W. 

52 

01   54 

2585 
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2586 

55  20 

23 

8587 

56  59 

36 
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Spica 

E. 

39 
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2448 

37  37  57 
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35  55 

41 

2464 

34  13 

37 

2473 

• 
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E. 

85 
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2486 

83  23  36 
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81  42 

14 
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03 
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7 
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W. 

93 
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2921 
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2930 

97  03 

08 

8939 
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38 

2948 
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W. 

65 

14  38 

a6n8 

66  53  22 

06x3 

68  31 

59 

06x8 

70  10 

29 

2624 

Regulus 

W. 

28 

18  12 

•547 

29  58  20 

2550 

31  38 

24 

25S3 

33  18 

23 

2558 

Antares 

E. 

71 

37  59 

2552 

69  57  57 

256X 

68  18 

09 

2570 

66  38 

33 

2579 

a  Aquilae 

E. 

119 

52  59 

3038 

118  23  32 

3028 

"6  53 

55 

3021 

115  24 

08 

3015 

8 

Venus 

W. 

106 

08  13 

2994 

107  38  33 

3004 

109  08 

40 

30x4 

no  38 

35 

3024 

Pollux 

W. 

78 

20  57 

2657 

79  58  35 

2663 

81  36 

04 

8671 

83  13 

23 

2679 

Regulus 

W. 

41 

36  36 

S386 

43  15  50 

2593 

44  54 

55 

2599 

46  33 

51 

2607 

Antares 

E. 

58 

23  50 

2630 

56  45  36 

2641 

55  07 

37 

2652 

53  29 

53 

2f)64 
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E. 

107 

53  52 

3003 

106  23  43 

3004 

104  53 

35 

3005 

103  23 

29 

3007  1 
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E. 

119 

06  40 

2589 

117  27  30 

«596 

115  48 

30 

2604 

114  09 

41 

2612 

9 

Pollux 

W. 

91 

17  14 

2721 

92  53  26 

2731 

94  29 

25 

2740 

96  05 

12 

8749 

. 

Regulus 

W. 

54 

45  58 

2645 

56  23  52 

2653 

58  01 

34 

2661 

59  39 

06 
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2768 

64  20  28 
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65  55  29 

3781 

67  30  22 

3788 

Pollux 

W. 

32   19  07 

8684 

33  56  08 
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35  33  40 

2643 

37  II  35 

3629 

Mars 

E. 

35  40  24 

2353 

33  55  42 

2362 

32   zi   Z3 

2371 

30  26  57 

2382 

1 

Spica 

E. 

60  04  05 

a358 

58  Z9  30 

2364 

56  35  04 

237X 

54  50  48 

2379 

1 

Antares 

E. 

105  36  33 

2405 

Z03  53  06 

2412 

Z02  09  48 

2417 

zoo  26  38 

8423  ' 

5 

Sun 

W. 

I"  55  24 

2728 

113  31  27 
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ZZ5  07  2Z 

2743 

zz6  43  04 

2750 

Venus 

W. 

75  22  26 

2823 

76  56  22 

2831 

78  30  09 

a8S9 

80  03  46 

2847  ' 

Pollux 

W. 

45  25  04 

2591 

47  04  12 

8588 

48  43  24 

2586 

50  22  38 

2585 

1 

Mars 

E. 

21  49  37 

2445 

20  07  06 

8463 

z8  25  00 

4483 

16  43  23 

2505 

Spica 

E. 

46   12  07 

2415 

44  28  54 

B424 

42  45  53 

3431 

41  03  03 

2439 

Antares 

E. 

91   53  04 

M57 

90  zo  50 

3464 

88  28  46 

2471 

86  46  52 

2479 

6 
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W. 

124  38  59 

2792 

Z26  Z3  37 

880X 

Z27  48  04 

3809 

Z29  22  20 

2817  ; 

Venus 

W. 

87  49  18 

2887 

89  2z   53 

a895 

90  54  z8 

8904 

92  26  32 

2912  1 

Pollux 

W. 

58  38  46 

S993 

60  Z7  5z 

«596 

6z  56  52 

aS99 

63  35  48 

3604  1 

Spica 

E. 

32  31  46 

8482 

30  50  08 

2491 

29  08  42 

2501 

27  27  30 

251X  > 

1 

Antares 

E. 

78  20  03 

3518 

76  39  15 

3526 

74  58  38 
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73  18  13 

2543 

7 
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W. 

zoo  04  56 

8957 

zoz  36  03 

3966 

Z03  06  58 

3976 

104  37  41 

8985 

1 

Pollux 

W. 

71  48  52 

2630 

73  27  06 

3636 

75  05  Z2 
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76  43  09 

2650 

Regulus 

W. 

34  58  16 

3563 

36  38  02 

2568 

38  Z7  4Z 

8573 

39  57  13 

2580 

Antares 

E. 

64  59  09 

2589 

63  19  59 

8599 

6z  4Z  02 
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60  02    Z9 

2619 
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E. 
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ZZ2   24   Z4 
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zzo  54  zo 
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Z09  24  02 
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W. 
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113  37  48 
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3055 
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86  27  29 
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2704 

89  40  50 
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W. 
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8622 
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3637 
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E. 
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a  Aquilae 

E. 
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3020 
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E. 
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2630 
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3628 

Z09   Z4  z8 

3636 

Z07    36    Z2 
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W. 

97  40  47 

2759 
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2769 

zoo  51   17 
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W. 
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3033 
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09 
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25 
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E. 
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03 
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05 

43 
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Pollux 

W. 
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43 
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2732 

72 

32 

16 
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W. 

38  45  51 

2719 

40  22  05 

2728 

41  58 

08 

2737 

43 

33 

59 
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W. 

14  15  22 

2768 

15  50  32 
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42 

2769 

19 

00 

51 
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Antares 

E. 

32  47  57 

3884 
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29  43 

14 
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28 

II 

47 

2975 
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E. 
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79 

39 

23 
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E. 
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14 

12 
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82  03  40 
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85 

12 

29 
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W. 

51  30  09 

2794 
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54  39 

09 
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56 

13 

21 
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20 
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31 
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30 
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E. 
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31 
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68 

10 

38 
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E. 

80  18  42 
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78  44  14 
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77  09 

59 
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75 

35 

56 

2829 

1 

12 

Regulus 

W. 

93  00  56 
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94  34  01 

2874 
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53 

2883 

97 

39 

33 
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Mars 

W. 
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2881 
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46 
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68 

39 

17 
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Spica 

W. 
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2864 

40  59  47 

2873 
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41 

2881 

44 

05 

25 
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a  Aquilae 

E. 
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3400 

59  50  12 

3428 
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28 
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57 

07 

16 
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Saturn 

E. 

67  48  52 
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31 
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63 
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09 

2908 , 

13 
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W. 

105   19  59 

2938 
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2947 

lod  22 

49 

2955 
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53 

58 

2964 

Mars 

W. 

76  18  50 

^947 

77  50  09 

2956 

79  21 

17 

2965 

80 

52 

14 

2973 

Spica 

W. 

51  46   15 

9933 

53  17  53 

2942 

54  49 

19 

2949 

56 

20 

36 

2957 

a  Aquils 

E. 

50  30  16 

3668 

49  12  55 

37" 

47  56 

20 

3759 

46 

40 

35 
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Saturn 

E. 

55  32  28 

2956 

54  01  20 

2965 

52  30 

24 

2975 

50 

59 

40 

2985 

14 

Mars 

W. 

88  24  18 

3014 

89  54  12 

3022 

91  23 

57 

S029 

92 

53 

33 

1 

3036 

Spica 

W. 

63  54  33 

9995 

65  24  52 
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66  55 

03 
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68 

25 

06 
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W. 
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34aa 

21  22  50 
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3T 
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24 

08 

56 

331 X 

a  Aquilae 

E. 

40  36  16 

4134 

39  26  47 

4217 

38  18 

37 

4309 

37 

II 

53 

4410 

Saturn 

E. 

43  28  57 

3031 

41  59  23 

3041 

40  30 

01 

3051 

39 

00 

51 

3060 

1 

15 

Mars 

W. 

100  19  29 

3068 

loi  48  17 

3073 

103  16 

59 

3079 

104 

45 

34 

3083 

Spica 

W. 

75  53  25 

3043 

77  22  44 

3047 

78  51 

58 

3052 

80 

21 

06 

3056 

Antares 

W. 

31   13  00 

3283 

32  38  43 

3213 

34  04 

37 

3205 

35 

30 

40 

3198 

Saturn 

E. 

31  37  56 

3110 

30  09  59 

3121 

2S  42 

15 

3133 

27 

14 

45 

3x45 ' 

Sun 

E. 

135  06  30 

3415 

133  44  31 

3421 

132  22 

38 

3425 

131 

00 

50 

3429 

i6 

Mars 

W. 

112  07   13 

3103 

113  35  19 

3105 

115  03 

22 

3108 

116 

31 

22 

3io<; 

Spica 

W. 

87  45  37 

3072 

89  14  21 

3074 

90  43 

02 

3076 

92 

II 

4^ 

3077 

Antares 

W. 

42  42  37 

3175 

44  09  16 

3172 

45  35 

59 

3168 

47 

02 

47 

3164 

a  Arietis 

E. 

105  00  09 

3166 

103  33   19 

3167 

102  06 

30 

3x68 

100 

39 

42 

3168 

Sun 

E. 

124  12  50 

3445 

122  51   24 

3446 

121  30 

00 

3448 

120 

08 

38 

3449  ' 

1 

17 

Spica 

W. 

99  34  46 

3078 

loi  03  23 

3076 

102  32 

02 

3073 

104 

00 

44 

3071 

Antares 

W. 

54  17  47 

3147 

55  45  00 

3143 

57  12 

17 

3x38 

58 

39 

40 

3134  ' 

a  Arietis 

E. 

93  25  39 

3165 

91  58  48 

3163 

90  31 

55 

3161 

89 

04 

59 

3159 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

P.  L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction   1 

Midnight 

of 

XVh 

of 

XVIIIh 

of 

XXIb 

of 

of  Object 

DiflE. 

Diff. 

DifE. 

Diff. 

. 

O               t               H 

0         f         ft 

0        t 

IV 

e 

f      » 

9 

Mars 

W. 

32        19       02 

2687 

33  56  00 

8695 

35  32 

47 

2702 

37  09  24 

27x0 

Antares 

E. 

39  03  28 

«797 

37  28  56 

28x6 

35  54 

49 

2837 

34 

21    08 

2859 

a  Aquils 

E. 

89  56  51 

3065 

88  27  59 

3074 

86  59 

18 

9085 

85 

30    50 

3096 

Saturn 

E. 

99  28  34 

2688 

97  51  38 

2696 

96  14 

53 

2705 

94 

38    20 

27x4 

lO 

Pollux 

W. 

no  17  18 

8845 

III  50  47 

2858 

113  24 

00 

2869 

114 

56    58 

288X 

Regulus 

W. 

74  08  01 

2751 

75  43  33 

2760 

77  18 

53 

2769 

78 

54  01 

2779 

Mars 

W. 

45  09  38 

2756 

46  45  05 

27G6 

48  20 

18 

3774 

49 

55  20 

2784 

Spica 

W. 

20  35  58 

2773 

22    II    02 

2778 

23  45 

59 

2784 

25 

20  47 

279X 

Antares 

E. 

26  41  02 

30x4 

25    II    06 

3060 

23  42 

05 

3XX0 

22 

14  06 

3x67 

a  Aquils 

E. 

78  12  II 

3x62 

76   45    16 

3178 

75  18 

40 

3x93 

73 

52  22 

3209 

Saturn 

E. 

86  38  41 

2762 

85   03    22 

9771 

83  28 

17 

2780 

81 

53  23 

2790 

II 

Regulus 

W. 

86  46  35 

2826 

88  20  29 

2836 

89  54 

10 

»843 

91 

27  39 

2855 

Mars 

W. 

57  47  20 

2832 

59  21  06 

2842 

60  54 

39 

3852 

62 

28  00 

2862 

Spica 

W. 

33   12  30 

2830 

34  46  19 

2838 

36  19 

58 

•7846 

37 

53  26 

2855 

a  Aquils 

E. 

66  46  09 

3306 

65  22  04 

3328 

63  58 

25 

3351 

62 

35  13 

3375 

Saturn 

E. 

74  02  06 

2839 

72  28  28 

2849 

70  55 

04 

«859 

69 

21  52 

2868 

12 

Regulus 

W. 

99  12  02 

2902 

100  44  18 

29XX 

102  16 

23 

2920 

103 

48  17 

2929 

Mars 

W. 

70  II  36 

2910 

71  43  42 

2930 

73  15 

36 

2929 

74 

47  19 

2938 

Spica 

W. 

45  37  57 

2898 

47   10  18 

2908 

48  42 

27 

29x6 

50 

14   26 

2924 

a  Aquils 

E. 

55  46  37 

35x9 

54  26  34 

3553 

53  07 

08 

3588 

51 

48  21 

3627 

Saturn 

E. 

6i  39  00 

2917 

60  07  03 

2927 

58  35 

20 

2937 

57 

03  48 

2946 

13 

Regulus 

W. 

III  24  56 

2973 

"2  55  43 

2981 

114  26 

20 

2988 

115 

56  48 

2996 

Mars 

W. 

82  23  00 

2982 

83  53  35 

2991 

85  23 

59 

2999 

86 

54  13 

3006 

Spica 

W. 

57  51  43 

2965 

59  22  40 

2973 

60  53 

27 

2980 

62 

24  05 

2988 

a  Aquilae 

E. 

45  25  42 

3864 

44  II  46 

3924 

42  58 

51 

3987 

41 

46  59 

4058 

1  Saturn 

1 

E. 

49  29  08 

2994 

47  58  48 

3003 

46  28 

39 

30x3 

44 

58  42 

3022 

14 

Mars 

W. 

94  23  01 

3043 

95  52  20 

3050 

97  21 

30 

3056 

98 

50  33 

3062 

Spica 

W. 

69  55  01 

3021 

71   24  48 

3027 

72  54 

27 

3033 

74 

23  59 

3038 

Antares 

W. 

25  32  56 

3284 

26  57  26 

3264 

28  22 

20 

3249 

29 

47  32 

3235 

a  Aquilae 

E. 

36  06  41 

4523 

35  03  09 

4650 

34  01 

27 

4789 

33 

01  42 

.4946 

Saturn 

E, 

37  31   52 

3069 

36  03  05 

3079 

34  34 

30 

3089 

33 

06  07 

3099 

15 

Mars 

W. 

106  14  04 

3088 

107  42  28 

3092 

109  10 

47 

3096 

no 

39  02 

3099 

Spica 

W. 

81   50  09 

3060 

83  19  07 

3064 

84  48 

00 

3067 

86 

16  50 

3069 

Antares 

W. 

36  56  51 

3193 

38  23  09 

3x88 

39  49 

33 

3x83 

41 

16  03 

3179 

Saturn 

E. 

25  47  30 

3160 

24  20  33 

3177 

2«  53 

56 

3194 

21 

27  40 

3213 

1 

Sun 

E. 

129  39  06 

3433 

128  17  27 

3436 

126  55 

51 

3439 

125 

34   19 

3442 

j6 

Mars 

W. 

117  59  21 

3110 

119  27  19 

311X 

120  55 

15 

3XX2 

122 

23   II 

3XX3 

1 

Spica 

W. 

93  40  19 

3078 

95  08  56 

3078 

96  37 

32 

3078 

98 

06  09 

3078 

Antares 

W. 

48  29  39 

3161 

49  56  34 

3158 

51  23 

34 

3154 

52 

50  38 

3150 

a  Arietis 

E. 

99  12  54 

3168 

97  46  06 

3168 

96  19 

18 

3167 

94 

52  29 

3x66 

Sun 

E. 

118  47   17 

3450 

117  25  57 

345  X 

116  04 

38 

3450 

114 

43   18 

3449 

17 

Spica 

W. 

105  29  29 

3069 

106  58  17 

3066 

108  27 

08 

3062 

109 

56  04 

3058 

Antares 

W. 

60  07  08 

3130 

61  34  41 

3x24 

63  02 

21 

3x19 

64 

30  07 

3XX4 

a  Arietis 

E. 

87  38  01 

3157 

86  II  00 

3x54 

84  43 

56 

3x51 

83 

16  48 

3147 

90 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

u 

Name  and  Direction 
of  Object 

Noon. 

P.L. 

of 

Oiff. 

Illh 

P.L. 

of 

Diff. 

Vlh 

P.L. 

of 

Diff. 

IXh 

P.L. 

of 
Diff. 

0     »     »• 

0           t          m 

e          *          n 

a           r           w 

17 

Sun 

E. 

"3  21  57 

3448 

112   00    35 

3446 

no    39    II 

3445 

109  17  45 

3442 

i8 

Spica 
Antares 
a  Arietis 
Sun 

W. 
W. 
E. 
E. 

III  25  05 
65  58  00 

8i  49  35 
102  29  41 

3054 
3108 

3143 
342a 

112    54    II 
67    26   00 
80    22    18 

loi  07  50 

S048 
3102 
3138 
34»6 

114  23  24 
68  54  07 

78  54  55 
99  45  52 

3<H3 

3095 

3134 
3410 

115  5«  43 
70  22  23 

77  27  27 

98  23  47 

3038 
3087 
3129 
3404 

19 

Antares 
Saturn 
a  Arietis 
Sun 

W. 
W. 
E. 
E. 

77  46  02 
17  02  41 
70  08  32 
91  31  22 

3047 
3193 
3101 

3365 

79  15  17 

18  28  58 

68  40  23 
90  08  25 

303S 
3158 
1095 
3355 

80  44  43 

19  55  57 
67  12  07 

88  45  17 

3008 
3126 
3087 

3345 

82  14  21 
21  23  35 

65  43  42 
87  21   57 

3018 

3097 
3080 

3334 

20 

Antares 
a  Aquilse 
Saturn 
a  Arietis 
Sun 

W, 
W. 
W. 
E. 
E. 

89  45  48 
44  10  01 
28  49  31 
58   19  25 

80   22   06 

ag6a 
3890 
9968 
3043 
3476 

91  16  48 
45  24  43 
30  20  01 
56  50  06 
78  57  26 

2950 

3761 
9969 
3036 
3962 

92  48  03 
46  40  26 

31  50  54 
55  20  38 
77  32  30 

2938 

3705 
9950 
3099 
3249 

94   19  34 
47  57  08 
33  22  10 
53  51  00 
76  07  19 

2925 

3653 
9931 

S022 
3235 

21 

Antares 
a  Aquilse 
Saturn 
a  Arietis 
Sun 

W. 
W. 
W. 
E. 
E. 

102   01    20 

54  33  41 
41  04  09 

46  20  43 

68  57  05 

2857 
3432 
2844 
2989 
3159 

103  34  34 

55  55  21 

42  37  40 

44  50  17 
67  30  07 

2842 

3395 
2826 

2985 

3144 

105  08  07 

57  17  43 
44  II  34 
43   19  46 
66  02  51 

9828 
3358 
2808 
298x 
3198 

106  41   59 

58  40  48 

45  45  51 
41  49  10 

64  35  15 

2813 
3322 
2792 
2979 

31 10 

22 

a  Aquilae 

Saturn 

Sun 

W. 
W. 
E. 

65  45  55 
53  43  00 
57  12  05 

3166 
270a 
3025 

67  12  45 

55  19  37 
55  42  23 

3138 
26R4 
3007 

68  40  09 
56  56  38 
54  12   19 

3110 
2666 

2989 

70  08  07 
58  34  03 
52  41  53 

3082 
2648 
2972 

23 

a  Aquilae 

Saturn 

Sun 

W. 
W. 

E. 

77  35  49 
66  47  18 

45  04  06 

ag6a 

2558 
a883 

79  06  50 
68  27  II 
43  31  24 

9939 
9540 
2865 

80  38  20 
70  07  29 
41   58  20 

29x8 
2522 

2848 

82    ID    16 
71    48    12 
40    24    54 

2897 
2504 
2830 

24 

a  Aquilas 

Saturn 

Sun 

W. 
W. 
E. 

89  56  15 

80  17  58 

32  32  17 

2805 
9417 
a75x 

91  30  36 
82  01  09 
30  56  44 

2789 
2401 

2737 

93  05  18 

83  44  43 
29  20  53 

2775 
2384 
27«3 

94  40  19 
85  28  41 

27  44  44 

2760 
2368 
27x2 

1    28 

Sun 

Regulus 
Mars 
Spica 

W. 
E. 
E. 
E. 

21  57  46 

61  13  56 

92  09  09 

114  46  40 

2441 
9099 
8X48 
9090 

23  40  23 

59  22  56 

90  19  23 

112  55  25 

2433 
9099 
9147 
9090 

25  23    ID 

57  31   55 
88  29  36 

III  04  10 

9427 
2100 

9x48 

2089 

27  06  06 

55  40  56 

86  39  51 

109  12  54 

2492 
9X01 
2149 
9090 

29 

1 

! 

Sun 

Regulus 
Mars 
Spica 

W. 
E. 
£. 
E. 

35  41   57 
46  26  51 

77  31  44 
99  57  06 

•417 
2118 

2163 

tioi 

37  25  08 
44  36  20 
75  42  21 
98  06  09 

84x9 
2124 
9x68 
2x05 

39  08  16 
42  45  58 

73  53  05 
96  15  18 

2422 

2x30 
2x73 

2XX0 

40  51  20 

40  55  45 
72  03  56 
94  24  34 

2425 

2137 
2178 

2X15 

30 

Sun 

Mars 

Spica 

W. 

E. 
E. 

49  24  59 
63  00  30 
85   13  04 

8455 

32X3 
2X47 

51  07  16 
61  12  22 
83  23  17 

9462 
839X 
9155 

52  49  22 
59  24  26 
81  33  42 

2470 
2230 
9163 

54  31   17 
57  36  43 
79  44  19 

2478 
2239 
2x72 

31 

Sun 
Spica 

W. 
E. 

62  57  43 
70  40  50 

2527 

2220 

64  38  18 
68  52  53 

2538 
9931 

66  18  39 

67  05  II 

2549 

224  X 

67  58.44 
65  17  44 

2560 
2252 

XVIII. 
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• 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object 

Midnight 

P.L. 

of 

Diff. 

XVh 

P.L. 

of 
Diff. 

XVIIIh 

P.L. 

of 
Diff. 

XXIh 

P.L. 

of 
Diff. 

0           >          w 

0               t               M 

0           r           *f 

0*1* 

17 

Sun 

E. 

107  56  16 

3439 

I 06  34  44 

3436 

105      13     08 

3431 

103    51    27 

3427 

18 

Spica 

W. 

117    22   09 

3031 

ii8  51  43 

3024 

120    21    26 

3018 

121    51    17 

3010 

Antares 

W. 

71    50   48 

3080 

73   19  22 

3073 

74  48  05 

3065 

76    16    58 

3056 

0  Arietis 

E. 

75  59  53 

3124 

74  32  13. 

3"9 

73  04  27 

3113 

71  36  33 

3107 

Sun 

E. 

97  01  35 

3397 

95  39  15 

3390 

94  16  47 

3381 

92  54  09 

3373 

19 

Antares 

W. 

83  44  12 

3007 

85   14   16 

2996 

86  44  32 

2985 

88  15  03 

^974 

Saturn 

W. 

22  51  48 

307  X 

24  20  ^i 

3047 

25  49  47 

3026 

27  19  27 

3007 

a  Arietis 

E. 

64  15  08 

3073 

62  46  26 

3066 

61   17  35 

3059 

59  48  35 

3051 

Sun 

E. 

85  58  25 

33«3 

84  34  41 

.    33" 

83   10  43 

3300 

81  46  32 

3288 

20 

Antares 

W. 

95  51  21 

2913 

97  23  25 

2898 

98  55  45 

2884 

100  28  24 

287X 

a  Aquilae 

W. 

49  14  45 

3604 

50  33  15 

3558 

51  52  35 

3513 

53  12  45 

3471 

Saturn 

W. 

34  53  49 

a9»3 

36  25  50 

S896 

37  58  14 

3877 

39  31  00 

3860 

a  Arietis 

E. 

52  21   14 

3014 

50  51   19 

3008 

49  21   16 

300X 

47  51  04 

2994 

Sun 

E. 

74  41   51 

32ao 

73  16  06 

3206 

71  50  04 

3191 

70  23  44 

3175 

21 

Antares 

W. 

108  16  10 

2798 

109  50  40 

8784 

III  25  29 

3769 

113  CX)  38 

2752 

a  Aquilae 

W. 

60  04  34 

3*89 

61  28  58 

3257 

62  54  00 

3225 

64  19  39 

3194 

Saturn 

W. 

47  20  30 

2774 

48  55  32 

2756 

50  30  58 

2738 

52  06  47 

2720 

a  Arietis 

E. 

.  40  t8  31 

2978 

38  47  51 

2980 

37  17  13 

2983 

35  46  38 

3987 

Sun 

E. 

63  07  18 

3094 

61  39  01 

3078 

60  10  24 

3060 

58  41  25 

3043 

22 

a  Aquilae 

W. 

71  36  38 

3057 

73  05  40 

3032 

-  74  35  13 

3008 

76  05  16 

2984 

Saturn 

W. 

60  II  53 

2630 

6i   50  07 

26x2 

63  28  46 

8593 

65  07  50 

3576 

Sun 

E. 

51   II  05 

a954 

49  39  54 

8936 

48  08  21 

S918 

46  36  25 

2900 

23 

0  Aquilae 

W. 

83  42  39 

2877 

85  15  27 

2858 

86  48  40 

2840 

88  22  16 

3822 

Saturn 

W. 

73  29  20 

3486 

75  10  53 

2469 

76  52  50 

2451 

78  35  12 

2434 

Sun 

E. 

38  51  05 

2813 

37  16  54 

«797 

35  42  22 

2782 

34  07  30 

2766 

24 

a  Aquilae 

W. 

96   15  39 

2748 

97  51   16 

4737 

99  27  07 

2725 

loi  03  13 

2714 

Saturn 

W. 

87   13  02 

235a 

88  57  46 

2337 

90  42  52 

232a 

92  28  20 

2306 

Sun 

E. 

26  08  18 

2702 

24  31  38 

■  2693 

22  54  47 

3684 

21   17  46 

a675 

28 

Sun 

W. 

28  49  09 

2418 

30  32  18 

84x6 

32  15  30 

1 
34x3 

33  58  44 

3415 

Regulus 

E. 

53  49  58 

aio3 

51   59  04 

3x06 

50  08  14 

31x0 

48  17  29 

31x4 

Mars 

E. 

84  50  07 

2x51 

83  00  25 

ax53 

81   10  47 

3x56 

79  21  13 

2159 

Spica 

E. 

107  21  39 

209X 

105  30  26 

ao93 

103  39  16 

3095 

loi  48  09 

3098 

29 

Sun 

W. 

42  34   19 

2430 

44  17  II 

3436 

45  59  55 

3441 

47  42  31 

2447 

Regulus 

E. 

39  05  43 

2145 

37  15  53 

2154 

35  26  16 

2164 

33  36  53 

2X74 

Mars 

E. 

70  14  55 

2x84 

68  26  04 

2190 

66  37  22 

2x97 

64  48  50 

2205 

Spica 

E. 

92  33  57 

gI20 

90  43  29 

3X27 

88  53   II 

ai33 

87  03  02 

2x40 

30 

Sun 

W. 

56   13  01 

2487 

57  54  32 

2497 

59  35  49 

3507 

61  16  53 

25x7 

Mars 

E. 

55  49  13 

2249 

54  01  58 

3238 

52  14  57 

3268 

50  28  II 

2279 

Spica 

E. 

77  55  09 

3i8x 

76  06  13 

2190 

74  17  31 

3200 

72  29  03 

22x0 

31 

Sun 

W. 

69  38  34 

2572 

71  18  08 

a384 

72  57  25 

a596 

74  36  26 

3607 

Spica 

E. 

63  30  34 

2263 

61  43  40 

2275 

59  57  04 

3386 

58  10  44 

2298 

92 


JUNE,  1903. 


AT  GREENWICH  APPARENT  NOON. 
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JZ 

*^ 

o 
>% 

CO 

o 

§ 

s 

o 

»s 
(0 

THE  SUN'S 

Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 

Equation  of 

Time, 

to  be 
Subtracted 

from 

Diff.  for 
X  Hour. 

Apparent 
Right  Ascension. 

Diff.  for 
1  Hour. 

Apparent 
Declination. 

Diff.  for 
X  Hour. 

Semi- 
diameter. 

Added  to 

Apparent 

Time 

Mon. 

Tues. 

Wed. 

I 
2 

3 

h      m        s 

4  32  37-40 
4  36  42.80 

4  40  48.57 

s 

+  10.217 

10.234 
10.249 

• 

0            f              w 

N.2I  55  49.4 

22    04   08.9 
22    12    05.2 

n 
+  21.28 
20.33 
19.36 

15    48.05 
15    47.93 
15    47.80 

68^.33 
68.38 
68.44 

m        s 
2    32.76 

2    23.93 
2    14.73 

s 
0.360 

0.376 

0.391 

Thur. 

Frid. 

Sat. 

4 

5 
6 

4  44  54-71 
4  49  01.20 

4  53  08.02 

+  10.264 
10.278 
10.292 

22    19    38.3 
22    26   48.0 

22  33  34-2 

+   18.39 
17.41 
16.43 

15    47.68 

15  47-55 
15  47-43 

68.49 
68.54 
68.59 

2    05.18 
I    55.28 
I    45.04 

0.406 
0.420 
0.434 

SUN. 

Mon. 

Tues. 

7 

8 

9 

4  57  15-16 

5  01  22.60 
5  05  30.32 

+  10.305 
10.317 
10.328 

22    39    56.6 

22  45  55.2 

22    51    29.8 

+   15.44 
14.44 

13.44 

15  47.31 
15  47.20 
15  47.09 

68.63 
68.67 
68.71 

I    34.49 
I    23.64 

I    12.51 

0.447 

0.459 
0.470 

Wed. 
Thur. 
Frid. 

lO 

II 

12 

5  09  38.31 
5  13  46.55 
5  17  55-03 

+  10.339 

•    10.349 

10.358 

22  56    40.3 

23  01    26.7 
23    05    48.7 

4-  12.43 
11.42 
10.41 

15  46.98 
15  46.87 

15  46.77 

68.75 
68.78 

68.81 

I    01. II 
0   49.46 

0    37.57 

0.481 
0.491 
0.500 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

13 

i6 

17 
i8 

5  22  03.72 
5  26  12.61 
5  30  21.67 

5  34  30.89 
5  38  40.24 

5  42  49-71 

+  10.367 
10.375 
10.381 

4-  10.388 

10.393 
10.397 

23    09    46.4 

23    13    19-6 
23    16    28.2 

23    19    12.2 
23    21    31.6 
23    23    26.2 

+    9.39 
8.37 

7-35 

+    6.32 

5.29 
4.26 

15  46.68 
15  46.59 

15  46.50 

15  46.42 

15  46.34 
15  46.26 

68.83 
68.86 
68.88 

68.90 
68.92 
68.93 

0    25.46 
0    13.16 
0   00.69 

0.509 
0.517  ' 

0.523 

0.530 
0.535 
0.539 

0    11.93 
0    24.69 

0    37.58 

Frid. 

Sat. 

SUN 

19 

20 

21 

5  46  59.26 
5  51  08.89 
5  55  18.56 

+  10.400 
10.402 
10.404 

23    24    56.0 
23    26    01. 1 
23    26   41.4 

+    3.23 
2.19 

1. 16 

15  46.19 
15  46.11 

15  46.04 

68.94 
68.94 
68.94 

0  50.54 

1  03.57 
I     16.65 

0.542 
0.544 
0.546 

Mon. 
Tues. 
Wed. 

22 
23 
24 

5  59  28.24 

6  03  37.91 
6  07  47.55 

+  10.404 
10.40^ 
10.401 

23    26    56.8 
23    26   47.5 
23    26    13.4 

+    0.13 
—    0.90 

1-94 

15  45.98 

15  45-93 
15  45.88 

68.94 
68.93 
68.93 

I    29.73 
I    42.82 

I  55.86 

0.546 

0.545 
0.543 

Thur. 

Frid. 

Sat. 

25 
26 

27 

6  II  57.11 
6  16  06.58 
6  20  15.92 

+  10.397 
10.392 
10.387 

23    25    14.5 
23    23    50.8 
23    22    02.5 

-    2.97 
4.00 
5.02 

15  45.83 
15  45.79 
15  45-77 

68.92 
68.90 
68.88 

2  08.83 
2  21.70 

2  34-45 

0.539 

0.534  , 
0.529 

SUN. 

Mon. 

Tues. 

28 

29 
30 

6  24  25.10 
6  28  34.10 
6  32  42.90 

4-  10.380 

10.371 
10.362 

23    19    49.6 
23    17    I2.I 
23    14    10. 1 

-    6.05 
7.07 
8.09 

15  45.74 
15  45-71 
15  45-70 

68.85 
68.83 
68.81 

• 

2  47.04 

2  59.45 

3  11.66 

0.522 

0.513 
0.50^ 

Wed. 

31 

6  36  51.46 

+  10.352 

N.23    10   43.6 

-    9.10 

15  45.70 

68.78 

3  23.63 

0.494 

Note.— The 

The 

sig 

mean  time  of  semidiameter  pi 
sign  +  prefixed  to  the  hourly  c 
n  -  indicates  that  north  dcclini 

kssing  the  meridian  i 
ihange  of  declinatioc 
itions  are  decreasing 

may  be  foi 
1  indicates 

r 

ind  by  subtract 
1  that  north  de 

ing  o.igF  fr 
clinations 

om  the  sidereal  time, 
are  increasing;  the 

II 
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AT  GREENWICH  : 

MEAN 

NOON. 

■ 

V 

o 
m 

g 

s 
« 

o 
Q 

THE 

SUN'S 

Equation  of 

Time, 

to  be 

Added  to 

Diff.  for 
1  Hour. 

1 
1 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

1 
1 

Apparent 
Right  Ascension. 

Diflf.  for 
I  Hour. 

Apparent 
Declination. 

Diff.  for 
I  Hour. 

Subtracted 

from 
Mean  Time. 

'  Mon. 

.  Tues. 

Wed. 

I 
2 

3 

h      m        s 

4  32  37.83 
4  36  43.20 

4  40  48.96 

s 
+  10.216 

10.232 

10.247 

0        »         »f 

N.2I  55  50.4 

22    04    09.7 
22    12    05.9 

H 
+    21.28 
20.33 
19.36 

m       s 

2    32.74 
2    23.93 

2    14.72 

s 
—  0.360 

0.376 

0.391 

h       m        8 

4  35  10.57 
4  39  07.13 
4  43  03.68 

Thur. 

Frid. 

Sat. 

4 

5 
6 

4  44  55.07 
4  49  01.53 
4  53  08.32 

+  10.262 
10.276 
10.290 

22    19    38.9 
22    26   48.6 
22    33    34.6 

+     18.39 
17.41 
16.43 

2    05.17 

I    5527 
I    45.03 

-  0.406 
0.420 

0.434 

4  47  00.24 
4  50  56.80 

4  54  53.35 

SUN. 

Mon. 

Tues. 

7 
8 

9 

4  57  15.43 

5  01  22.83 

5  05  30.52 

+  10.303 

.     10.315 

10.326 

22  39  57.0 
22  45  55.5 

22    51    30.1 

+    15.44 
14.44 

13.44 

I    34.48 
I    23.63 
I     12.50 

-  0.447 
0.459 
0.470 

4  58  49-91 

5  02  46.46 

5  06  43.02 

Wed. 
'  Thur. 
Frid. 

lO 

II 

12 

5  09  38.48 
5  13  46.69 
5  17  55.13 

+  10.337 
10.347 
10.356 

22  56   40.6 

23  01    26.8 
23    05    48.8 

+    12.43 
11.42 
10.41 

I    01.10 

0    49.45 
0    37.56 

—  0.481 
0.491 
0,500 

5  10  39.58 

5  14  36.14  1 
5  18  32.69 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

13 

14 

i6 

17 
i8 

5  22  03.79 
5  26  12.64 
5  30  21.67 

5  34  30.85 

5  38  40.17 
5  42  49.60 

+  10.365 

10.373 
10.379 

-f  10.386 
10.391 

10.395 

23    09   46.5 
23    13    19.6 
23    16    28.2 

23    19    12.2 
23    21    31.5 
23    23    26.1 

+        9.39 
8.37 
7.35 

+         6.32 
5.29 
4.26 

0    25.46 
0    13.16 
0   00.69 

-0.509 
0.517 

0.523 

-  0.530 

0.535 
0.539 

5  22  29.25 
5  26  25.80 
5  30  22.36 

5  34  18.92 

5  38  15.48 
5  42  12.03 

0    11.93 
0    24.69 

0    37.57 

Frid. 

Sat. 

SUN. 

19 

20 
21 

5  46  59.12 
5  51  08.71 
5  55  18.34 

+  10.398 
10.400 
10.402 

23    24    56.0 
23    26   01. 1 
23    26   41.3 

+         3.23 
2.19 
I.  16 

0  50.53 

1  03.56 

I     16.64 

-0.542 

0.544 
0.546 

1 
5  46  08.59 
5  50  05.15  1 
5  54  01.70 

Mon. 
Tues. 
Wed. 

22 
23 

24 

5  59  27.98 

6  03  37.62 
6  07  47.21 

-f  10.402 
10.401 
10.399 

23    26    56.8 
23    26    47.5 
23    26    13.4 

+         0.13 

—         0.90 

1.94 

I    29.72 
I    42.80 

I    55.84 

—  0.546 

0.545 
0.543 

5  57  58.26 

6  01   54.82 
6  05  51.37 

Thur. 

Frid. 

Sat. 

25 
26 

27 

6  II  56.74 
6  16  06.17 
6  20  15.47 

+  10.395 
10.390 
10.385 

23    25    14.6 
23    23    51.0 
23    22    02.7 

-         2.97 
4.00 
5.02 

2    08.81 
2    21.68 

2    34.43 

-  0.539 

0.534 
0.529 

1 

6  09  47.93 

6  13  44-49 
6  17  41.04 

SUN. 

Mon. 

Tues. 

28 
29 
30 

6  24  24.62 
6  28  33.59 
6  32  42.34 

+  10.378 
10.369 
10.360 

23    19   49.8 
23    17    12.4 
23    14    10.5 

-        6.05 
7.07 
8.09 

2    47.02 
2    59.43 

3  11.63 

—  0.522 

0.513 
0.504 

6  21   37.60 
6  25  34.16 
6  29  30.71 

Wed. 

31 

6  36  50.87 

+  10.350 

N.23    10   44.2 

—        9.10 

3  23.60 

-  0.494 

6  33  27.27 

Note.— The  si 

The  si 

inert 

smidiameter  for  mean  noon  ma; 
gn  +  prefixed  to  the  hourly  cha 
easing ;  the  sign  —  indicates  th{ 

Y  be  assumed  the  san 
ngc  of  declination  i 
It  north  declinations 

ae  as  that  fo 
ndicates  ths 
are  decreas 

r  apparent  noo 
It  north  decliui 
ing. 

n. 

ations  are 

Diflf.  for  I  Hour, 

+9-8565-. 
(Table  HI.) 
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AT  GREENWICH  MEAN  NOON. 


a 
o 

•s 


Id 

Q 


I 
2 

3 

4 

5 
6 

7 

8 


lO 

II 

12 

13 

14 
15 

i6 

17 

i8 

20 
21 

22 

23 

24 

26 

27 

28 
29 

30 
31 


> 

M 


ed 

Q 


52 

53 

54 

55 
56 

57 

58 

59 
60 

61 
62 

63 

64 

65 
66 

67 
68 
69 

70 

71 
72 

73 
74 
75 

76 

77 
78 

79 
80 

81 


182 


THE   SUN'S 


TRUE  LONGITUDE. 


^  48  56.9 
70  46  25.8 

71  43  53.4 

72  41  19.8 

73  38  44.9 

74  36  09.0 

75  33  31-9 

76  30  53.8 

77  28  14.9 

78  25  35-1 

79  22  54.6 

80  20  13.5 

81  17  31.7 

82  14  49.4 

83  12  06.7 

84  09  23.6 

85  06  40.2 

86  03  56.4 

87  01  12.5 

87  58  28.4 

88  55  44.0 

89  52  59-6 

90  50  14.9 

91  47  29.9 

92  44  44.8 

93  41  59-3 

94  39  13.4 

95  36  27.1 

96  33  40-5 

97  30  53-3 

98  28  05.8 


48 
46 

43  29.1 


32*9 
01.6 


40  55-3 

38  20.3 

35  44-2 

33  06.9 

30  28.7 

27  49.6 

25  09-7 

22  29.0 

19  47.7 

17  05.8 

14  23.4 

II  40-5 

8  57.2 

6  13.6 

3  29.7 

o  45.6 

58  01.3 

55  16.8 

52  32.2 

49  47.3 

47  02.3 


44 

41 
38 


16.9 

31-3 
45-2 


35  58.8 

33  12.0 

30  24.7 

27  37.0 


Difl.  for 

I 

Hour. 

•* 

+  : 

143-73 

1 

[43.^8 

, 

[43.62 

+  . 

143.57 

143.52 

C43.48 

+  ■ 

143.44 

143.40 

143.36 

+ 

143.33 

143.30 

143.27 

+ 

143.25 

143.23 

143.21 

+ 

143.20 

143.18 

143.17 

+  . 

14^.16 

[43.16 

143.15 

-f 

143.14 

1 

143.13 

143.12 

+ 

[43.11 

[43.10 

[43.08 

+ 

[43.06 

143.05 

143.03 

+  ] 

[43.01 

LATITUDE. 


—  0.16 

—  0.05 

+  o.y8 

+  0.20 

0.34 
0.48 

+  0.61 
0.72 
0.81 

+  0.86 
0.90 

0.93 

-f-  0.92 
0.87 
0.81 

+  0.72 
0.62 
0.50 

+  0.37 
0.25 

0.13 

+  0.03 

—  0.06 
0.1 1 

—  0.13 
0.13 
0.09 

—  0.02 
+  0.07 

0.19 

+  0.32 


Logarithm 

of  the 

Radius  Vector 

ol  the 

Earth. 


o.cx)6  1273 
o.cx)6  1881 
0.006  2471 

0.006  3044 
0.006  3602 
0.006  4145 

0.006  4674 
0.006  si-go 
0.006  5691 

0.006  6180 
0.006  6655 
0.006  71 16 

0.006  7562 
0.006  7993 
0.006  8408 

0.006  8806 
aoo6  9i87 
0.006  9549 

0.006  9891 
0.0070212 
0.007  0510 

aoo7  0784 
0.007  1032 
0.007  ^254 

0.007  1450 
0.007  1618 
0.007  1759 

0.007  1874 
0.007  19^5 
aoo7  2031 

0.007  2075 


Diif.  for 
I  Hour. 


+  25.8 
25.0 

24.3 

+  23.6 
22.9 
22.3 

+  21.8 
21.2 

2a  6 

+  20bl 

19.5 

18.9 
+  18.3 

17.6 
16.9 

+  16.2 

15.5 
14.7 

+  13.8 

12.9 
1 1.9 

-f  10.9 

9.8 

8.7 

-f   7.6 

6.5 

5.4 

+  4.3 
3.3 

a.  3 
-h     1.4 


NoTB.— The  longitudes  in  the  column  X  aje  refttired  to  the  true  equinox  of  their  own  date,  while 
those  in  the  column  V  are  referred  to  the  mean  equinox  of  the  beginning  of  the  Beseelian 
fictitious  year. 


Mean  Time 

of 

Sidereal  Noon. 


m 


9  21  38.60 
9  17  42.69 
9  13  46.78 

9  09  50.87 
9  05  54-9^ 
9  01  59.05 

8  58  03.14 

8  54  07.23 
8  50  11.32 

8  46  15.40 
8  42  19.50 
8  38  23.58 

8  34  27.67 
8  30  31.76 
8  26  35.85 

8  22  39.94 
8  18  44.03 
8  14  48.12 

8  10  52.21 
8  06  56.30 
8  03  00.39 

7  59  04.48 
7  55  08.56 
7  51  12.65 

7  47  16.74 
7  43  20.83 
7  39  24.92 

7  35  29.01 
7  31  33.10 
7  27  3719 


17  23  41.28 


Diff.  for  I  Hour, 

—  9.8296». 

(Table  II.) 


IV. 
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GREENWICH 

MEAN  TIME- 

X 

• 

THE 

MOON'S 

«4 

a 
o 

V 

us 

cd 
Q 

I 

2 

3 

SBMIDIAMETER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight 

Noon. 

Diflf.  for 
I  Hour. 

Midnight. 

Diff.  for 
I  Hour. 

Meridian  of 
Greenwich. 

Diif.  for 
z  Hour. 

Noon. 

16    1 0.0 

15  59-7 
15  49-1 

16    04.9 

15  54-4 
15  43-9 

59  14-1 
58  36.2 

57  57-3 

l.6i 
I.61 

58  55.5 
58  16.8 

57  38.1 

- 1.58 
1.62 

1.58 

h      m 

5  24.2 

6  15.4 

7  04.8 

m 
+  2.19 
2.09 
2.03 

d 

5-5 
6.5 
7.5 

4 

5 
6 

15  38.7 
15  29.0 
15  20.0 

15  33.8 
15  24.4 
15  15.8 

57  19-3 
56  43-6 
56  10.6 

-1.54 

1.43 
1.31 

57  oi.i 
56  26.7 

55  55.2 

-1-49 
1.37 

1.25 

7  53-0 

8  40.8 

9  28.6 

+  2.00 
1.99 

2.CX> 

8.5 

9.5 
10.5 

7 
8 

9 

15  11.9 
15  04,6 

14  58.2 

15  08.1 
15  01.3 
14  55-4 

55  40-7 
55  14-0 
54  50.6 

-1.18 
1.04 
0.90 

55  26.9 
55  OI-8 
54  40-3 

—  i.ii 
0.97 
0.81 

10  16.8 

11  05-5 
II  54-3 

+  2.02 
2.03 
2.03 

II-5 
12.5 

13.5 

lO 

II 

12 

14  52.9 
14  48.7 

14  46.0 

14  50.7 
14  47.2 

14  45-3 

54  3I-I 
54  15-9 
54  05-9 

-0-73 
0.53 

0.29 

54  22.9 
54  10.2 
54  03-2 

—  0.63 

a4Z 

-ai5 

12  42.8 

13  30.8 

14  17-7 

-f  2.0X 
1.98 

1-93 

14-5 

15-5 
16.5 

13 

14 
15 
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-3.063 
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XL 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right 
Atcensioa 


Diff.  for 
I  Minate. 


Declination. 


Diff.  for 
z  Minute. 


O 

I 
2 

3 

4 

5 
6 

7 

8 

9 

10 

II 

12 

13 

H 

15 
i6 

17 
18 

19 
20 

21 

22 

23 


o 
I 

2 

3 

4 

5 
6 

7 

8 

9 
10 

II 

12 

13 

14 

15 
16 

17 

18 

19 

20 
21 
22 

23 

24 


THURSDAY  25. 


h 

6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


m 

25 
28 

31 
33 

36 

39 

41 
44 
47 
49 
52 

55 

57 
00 

03 

05 
08 

10 

13 
16 

18 

21 

24 
26 


s 
59.60 
38.86 
18.09 
57.28 

36.43 

15.53 

54.57 

33.54 
12.44 

51.27 
30.01 

08.66 

47.21 
25.66 

03.99 
42.20 

20.29 

58.25 
36.07 

13.75 

51.29 
28.67 

05.89 

42.94 


I         8  I 

+  a.6546  N 
2.6541  I 
2.6535 
2.6528 

2.6521 
2.6512 
2.6501 
2.6489 
2.6477 
2.6464 
2.6449 
2.6433 
2.6417 
2.6398 
2.6378 
2.6358 

2.6337 
2.6315 

2.6292 
2.6268 
2.6243 
2.6217 
2  6x89 
+  2.6161  .N 


8  19 
8  17 

8  15 
8  12 

8  10 
8  07 
8  04 
8  01 
58 
55 
52 
48 

44 
41 
37 

33 

29 

24 
20 

15 
II 

06 

01 

56 


28.7 
20.8 
04.6 
40.2 
07.6 
26.8 

37.8 
40.7 

35.5 
22.2 

00,9 

31.6 

54.3 
09.1 

16.0 

15.0 
06.2 

49.6 

25.3 
53.4 
13.8 
26.6 

31.9 

29.8 


FRIDAY  26. 


29 

31 
34 
37 
39 

42 

44 
47 
50 
52 
55 
57 


7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 
8  00 

8  03 

8  05 

8  08 

8  10 

8  13 

8  15 
8   18 

8  20 

8  23 

8  25 

8  28 

8  31 


19.82 

56.52 

33.04 
09.38 

45.52 
21.47 
57.22 

32.76 
08.09 

43.20 
18.09 

52.76 
27.20 
01.41 

35.38 
09.12 
42.62 
15.86 
48.86 
21.61 
54.10 
26.33 

58.30 
30.00 
01.44 


+  2.6132  N.16  51 

2.6102  16  46 

2.6072  .16  40 

2.6040  i6  35 

2.6008  16  29 

2.5976  16  23 

2.5941  16   17 

2.5906.  16   II 

2.5870  16  05 

a.  5833  15  59 

a.  5797  15    53 

2.5759  15   46 

2.5721  15   40 

2.5682  15   33 

2.5642  15    26 

2.5603  15    19 

2.5562  I  15    12 

2.5520  I  15   05 

2.5479  I  14    58 

2.5437  I  14    51 

2.5393  14  43 

2.5350  I  14  36 

2.5306  14  28 

2.5262  14  21 
+  a.  5218  N.14   13 


20.3 

03.4 
39.2 
07.8 
29.2 

43.5 
50.7 
51.0 

44.4 

30.9 
10.6 

43.6 

09.9 
29.7 

43.1 
50.0 

50.6 

44.9 
33.0 
15.0 
51.0 
21.0 

45.1 

03.5 
16. 1 


Hoar. 


Right 
Ascension. 


Diff.  for 
I  Minute. 


Declination. 


Diff.  for 
z  Minate. 


-2.063 
2.aoz 

a.  338 
2.475 

2.6X2 
a.748 

a.  884 
3.0x9 

3.154 
3.288 
3.422 

3.555 
3.688 
3.819 

3.951 
4.082 
4.aia 

4.341 
4.468 

4.596 

4.723 

4.849 

4.973 
5.097 


-5.320 

5.343 
5.463 
5.583 
5.703 
S.821 

5.938 
6.053 
6.X68 
6.282 

6.394 
6,506 
6.616 

6.723 
6.831 
6.938 
7.043 

7.147 
7.249 

7.350 
7.450 

7.549 
7.646 
7.742 

7.837 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 

10 

II 
12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 
23 


O 
I 
2 

3 

4 

5 
6 

7 

8 

9 
10 

II* 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 
24 


SATURDAY  27. 


h     m 

8  31 
8  33 
8  36 

8  38 
8  41 

8  43 
8  46 
8  48 

8  51 
8  53 
8  56 

8  58 

9  00 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


03 

05 
08 

10 

13 

15 
18 

20 

22 

25 
27 


s 
01.44 

32.61 

03.51 

34.14 
04.49 

34.56 
04.36 

33.87 
03.10 

32.05 

00.72 

29.10 

57-19 
25.00 

52.52 

19.75 
46.69 

13.34 
39.70 

05.77 
31.55 
57.03 
22.23 
47.14 


8 
+  2.5218 

2.5173 
2.5x28 

2.5082 

a. 5035 
2.4989 

2.4943 

2.4895 
2.4848  I 

I 

2.4802 

2.4754 
2.4706  I 

2.4658  r 
2.46X1  ' 
2.4563 

2.45U  I 
2.4466  . 
2.4418  I 
2.4369  I 

2.432X  ! 
3.4272  , 

a. 4323 

2.4x76 

+  2.4x37 


N. 


N. 


4 

4 

3 

3 

3 

3 

3 

3 

3 
2 

2 

2 

2 
2 
2 
2 

I 

I 
I 
I 
I 
I 
I 
O 


13 
05 

57 
49 
41 
32 

24 
16 

07 

59 
50 

41 
32 

23 

14 
05 
56 

47 
38 

29 

19 
10 

00 
51 


SUNDAY  28. 


30 
32 
35 
37 
39 
42 

44 
46 

49 
51 
54 
56 
58 
10  01 
10  03 
10  05 
10  08 
10  10 
10  12 
10  15 
10  17 
10  19 
10  22 
10  24 
10  26 


9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


11.75 
36.07 

00.11 

23.86 

47.32 
10.49 

33.38 
55.98 
18.29 

40.32 
02.07 

23.54 

44.73 
05.64 

26.27 

46.63 

06.71 

26.52 

46.06 

05.33 

24.33 

43.07 

01.55 
19.76 

37.72 


+  2.4078 
2.4030 
2.3983 

a. 3934 
2.3886 
2.3838 

3.3791 
2.3743 
2.3695 
2.3648 
2.3602 

2.3555 
2.3508 
2.3463 
2.3416 
2.3370 
2.3324 
2.3279 
8.3234 
3.3x89 

2.3145 
2.3103 
2.3058 
2. 3014 
+  2.297a 


N.io  41 
10  31 
10  21 
10  12 
10  02 

9  52 

9 

9 

9 

9 

9 


4^ 
32 
22 
II 
01 


8  51 
8  41 

8  30 

8  20 

8  10 


iN. 


7 

7 

7 

7 

7 

7 
6 

6 

6 


59 

49 
38 
28 

17 
07 
56 
45 
35 


16. 1 
23.1 

24.5 
20.5 

II. I 

56.4 
36.4 

II. 3 
41.2 
06.1 
26.2 

41.4 
51.9 
57.8 
59.2 
56.2 
48.8 

37.1 
21.2 
01.2 

37.2 

09.3 
37.6 
02.1 


22.9 
40.1 

53.9 
04.2 

II. 2 

^50 

15.6  I 

13.1  I 
07.6 

59.2  ' 
48.0 

34.1  I 
17.6  ' 

58.5 

36.9  I 
12.9 

46.5 

17.9 
47.1 

14.3 

39.5 
02.7 

24.1 

43.7 
01.6 


7.837 
7.930 

8.022 

8.ZI2 

8.201 
8.289 

8.376 

8.460 

8.543 
8.625 
8.706 
8.786 
8.863 

8.939 
9.013 
9.087 

9«»59 
9.230 

9.299 
9.367 
9.433 
9.497 
9.560 

9.623 


9.683 
9.742 

9«799 

9.856 

9.9x0 

9.963 

10.0x6 

10.067 

10. 116 

zo. 163 

X0.209 

10.253 

10. 297 

10.339 
xo.3ho 
XO.420 
10.458 
10.495 
10. 530 
10.563 
10.597 
XO.628 
X0.658 
ZO.687 
10.7x4 
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GREENWICH 

MEAN  TIME. 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right 
Ascension. 

Diff.  for 
z  Minute. 

Declination. 

Diff.  for 
I  Minute. 

Hour. 

Right 
Ascension. 

Diff.  for 
X  Minute. 

Declination. 

Diff.  for 
X  Minute. 

MONDAY 

r    29. 

WEDNESDAY,  JULY  i. 

h    m        s 

s 

0          f           m 

M 

1 

h     m       s 

9 

0                 •                 M 

ft 

0 

I 

lo  26  37.72 
10  28   55.42 

+  2.2972 

2.2928 

N.  6  35  01.6 
6  24  18.0 

-10.714 
10,740 

0 

12    12   44.21 

+  2.14x8 

S.    2   08    32.7 

—  10.693 

, 

2 

10  31    12.86 

2.2886 

6   13  32.8 

10.766 

3 

10  33   30.05 

2.2844 

6  02  46.1 

10.790 

4 

10  35  46-99 

2.:^3 

5  51   58.0 

ZO.8I2 

5 

10  38  03.69 

2.2763 

5  41  08.7 

10.833 

6 

10  40  20.14 

2.2721 

5  30  18. 1 

10.853 

7 

10  42  36.34 

2.2680 

5  19  26.4 

10.871 

8 

10  44  52.30 

2.2640 

5  08  33.6 

10.888 

9 

10  47  08.02 

2.2601 

4  57  39-8 

10.905 

lO 

10  49  23.51 

2.2563 

4  46  45-0 

20.920 

It 

10  51  38.77 

2.2523 

4  35  49-4 

10.934 

12 

10  53  53-79 

2.2485 

4  24  52.9 

10.947 

13 

10  56  08.59 

2.2448 

4   13  55-7 

10.958 

14 

10  58  23.16 

2.2409 

4  02  57.9 

10.968 

15 

II  00  37-50 

2.2372 

3  51   59.5 

10.978 

i6 

II  02  51.63 

2. 2337 

3  41  00.6 

10.986 

17 

.  II  05  05.54 

2.2300 

3  30  01.2 

10.993 

• 

i8 
19 

II  07   19.23 
II  09  32.71 
II   II  45.98 

2.2264 

2.2229 

3   19  01.5 
3  08  01.5 
2  57  01.2 

10.998 
11.003 
IX. 006 

PHASES  OF  THE  MOON. 

20 

2.2195 

21 

II    13  59-05 

2.2161 

2  46  00.8 

IX. 008 

22 
23 

II    16   II. 91 
II   18  24.57 

Tl 

2.2x27 
+  2.2093 

JESDA 

2  35.00.2 
N.  2  23  59.6 

V  30. 

II. 010 
—  IX. 010 

D 
0 
C 

U           U              ill 

First  Quarter    .     .     .   June       2  01  24.3 

Full  Moon 9  15  08.0 

Last  Quarter 17  18  44.0 

O 

II  20  37.03 

+  2.2061 

N.  2   12  59.0 

—  11. 009 

• 

New  Moon 24  18  10.9 

I 

II  22  49.30 
II  25  01.37 
II  27  13.26 

2.2028 

2  01   58.5 
I   50  58.1 
I  39  58.0 

ZI.008 

2 

3 

2.X997 
2.1966 

IX. 004 

11.000 

d       h 

Apogee June     13  01.  a 

Perigee 2s  iii.6 

.    4 

5 
6 

7 
1      8 

II   29  24.96 
II  31   36.47 
II   33  47-80 
II   35  58.96 
II  38  09.94 

a.  1934 
2.1903 
2. 1874 
2.1845 
2.1S16 

I   28  58.1 

I   17  58.5 
I  06  59.3 
0  56  00.6 
0  45  02.4 

X0.996 
10.990 
X0.983 
X0.974 

10.966 

(T 

>^ 

9 

II  40  20.75 

2.1788 

0  34  04.7       X0.956 

lO 

II  42  31.39 

a. 1759 

0  23  07.7      10.944 

,    II 

II   44  41.86 

2. 1732 

0  12   II. 4 

10.933 

1    ^^ 

II   46  52.17 

2. 1705 

N.  0  01    15.8 

10.920 

13 

II   49  02.32 

2. 1678 

S.  0  09  39.0      10.906  1 

:    14 

II   51    12.31 

2. 1653 

0  20  32.9 

10.891 

15 

II   53  22.15 

2.1627 

0  31   25.9       X0.875  1 

i6  1 

II      55     31-83            2-I602 

0  42   17.9 

10.858 

17 

II   57  41.37       2.1578 

0  53  08.9 

10.841 

i8 

II    59   50-76  '     2.i5i53 

I  03  58.8 

10.823 

19 

12  02  00.01  '     2.1530 

I    14  47.6 

10.803 

20    , 

12  04  09.12       2.1507 

I   25  35.2 

10.783 

21 

12  06   18.09 

2. 1484 

I  36  21.6 

10.763 

22 

12  08  26.93 

2. 1463 

I  47  06.7       10.740 

23 

12    10  35-64  1     a-H4o 

I    57   50-4       ^°-7i7 

24 

12    12    44.21 

+  2.1418 

S.   2  08  32.7 

- 10.693 
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XIII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

1 
o 

o  S 

P.L. 

P.L. 

p.  L. 

P.L. 

Name  and  Direction    | 

Noon. 

of 

mil 

of 

Vlh 

of 

IXh 

of 

o 

1  Q 

of  Object. 

Diff. 

DiflE. 

Diff. 

Diff. 

1 
I 

Sun 

W. 

76  15  II 

'  2620 

0           *           n 

77  53  39 

2632 

0           »           w 

79  31  50 

2645 

e          r 
81     09 

44 

1 

2657 

1 

Pollux 

W. 

35  40  23 

257a 

37  19  57 

2564 

38  59  42 

2558 

40  39 

35 

2553 

Venus 

w. 

35  02  36 

2772 

36  37  40 

2779 

38  12  36 

2784 

39  47 

25 

2791 

' 

Mars 

E. 

34  39  34 

2384 

32  55  37 

2397 

31   II  59 

£4x0 

29  28 

39 

2424 

i 

Spica 

E. 

56  24  41 

2310 

54  38  56 

2322 

52  53  28 

2333 

51  08 

17 

2346 

Antares 

E. 

102  00  38 

2354 

100  15  57 

2365 

98  31  32 

8377 

96  47 

24 

2389 

1      2 

Sun 

W. 

89  14  58 

2722 

90  51  09 

2735 

92  27  02 

8747 

94  02 

39 

2761 

Pollux 

W. 

48  59  41 

2558 

50  39  34 

2561 

52  19  22 

2566 

53  59 

03 

2572 

Venus 

W. 

47  39  02 

2833 

49  12  47 

2844 

50  46  18 

2852 

52  19 

38 

2863 

Spica 

E. 

42  26  54 

2409 

40  43  32 

2422 

39  00  29 

2434 

37  17 

43 

2448 

,           Antares 

E. 

88  10  54 

2448 

86  28  27 

2460 

84  46  17 

2472 

83  04 

24 

2485 

1 
'     3      Sun 

W. 

loi   56  27 

2825 

103  30  22 

2838 

105  04  01 

2850 

106  37 

24 

2863 

Pollux 

W. 

62  15  16 

2609 

63  53  59 

26x7 

65  32  31 

262s 

67  10 

52 

2634 

'            Venus 

W. 

60  02  50 

2918 

61  34  46 

2929 

63  06  28 

2940 

64  37 

56 

2950 

Regulus 

W. 

25  17  06 

2551 

26  57  09 

2556 

28  37  04 

2563 

30  16 

50 

2569 

1 
1 

Spica 

E. 

28  48  36 

2515 

27  07  44 

2530 

25  27  13 

a5»5 

23  47 

02 

2560 

Antares 

E. 

74  39  22 

2547 

72  59  14 

8559 

71  19  23 

2572 

69  39 

49 

2585  1 

'  oAquilae 

E. 

122  28  15 

3075 

120  59  35 

3068 

119  30  46 

3060 

118  01 

48 

3056  I 

1 

4      Sun 

W. 

114  20  16 

2925 

115  52  03 

2937 

117  23  35 

2949 

118  54 

52 

2962 

Pollux 

W. 

75  19  32 

2681 

76  56  38 

2689 

78  33  32 

2699 

80  10 

13 

2709 

Venus 

W. 

72  II  46 

3008 

73  41  49 

3018 

75  II  40 

3029 

76  41 

17 

3039 

1 

Regulus 

W. 

38  33  06 

261 1 

40  II  46 

2620 

41  50  14 

2629 

43  28 

30 

2638  i 

1 

1 
1 

Antares 

E. 

61  26  23 

2649 

59  48  34 

2662 

58  II  03 

2675 

56  33 

50 

26i<9  ' 

1 
1 

a  Aquils 

E. 

"o  35  53 

3048 

109  06  40 

3049 

107  37  28 

3052 

106  08 

19 

3055 

Saturn 

E. 

122  06  29 

2599 

120  27  33 

2609 

118  48  50 

26x8 

117  10 

20 

2629 

5  '   Pollux 

W. 

88   10  24 

2757 

89  45  48 

2768 

91   20  58 

2777 

92  55 

56 

2788 

Venus 

W. 

84  06  02 

3093 

85  34  20 

3105 

87  02  24 

3"4 

88  30 

17 

3124  I 

Regulus 

W. 

51  36  44 

2684 

53  13  45 

2693 

54  50  34 

2702 

56  27 

11 

2711 

Mars 

W. 

18  36  54 

2777 

20  II   52 

2786 

21  46  38 

2795 

23  21 

13 

2803 

Antares 

E. 

48  32  16 

2758 

46  56  53 

2773 

45  21  50 

2788 

43  47  07 

2805  ' 

a  Aquilse 

E. 

98  43  53 

3082 

97  15  21 

3088 

95  46  57 

3096 

94  18 

42 

3103 

Saturn 

E. 

109    OI    II 

2677 

107  24  00 

2687 

105  47  03 

2695 

104  10 

17 

2705 

6 

Pollux 

W. 

100  47  27 

2838 

102  21  06 

2848 

103  54  32 

2858 

105  27 

45 

2869 

1 

Venus 

W. 

95  46  33 

3175 

97   13   12 

3185 

98  39  39 

3194 

100  05 

55 

3:cH  j 

Regulus 

W. 

64  27  17 

2756 

66  02  43 

2765 

67  37  57 

2772 

69  13 

01 

2782 

Mars 

W. 

31   II   19 

2848 

32  44  45 

2856 

34  18  00 

2865 

35  51 

04 

2874 

Antares 

E. 

35  59  01 

2896 

34  26  37 

2919 

32  54  42 

2942 

31  23 

16 

2967 

a  Aquilae 

E. 

87  00  04 

3151 

85  32  56 

3162 

84  06  01 

3172 

82  39 

19 

3i«5 

i 

Saturn 

E. 

96  09  34 

2751 

94  34  02 

2760 

92  58  41 

2768 

91  23 

31 

2777 

7  '  Pollux 

W. 

113  10  29 

2921 

114  42  21 

2932 

116  13  59 

2943 

117  45 

23 

2954 

Venus 

W. 

107  14  21 

3252 

108  39  29 

3262 

no  04  25 

3270 

III  29 

II 

3281 

Regulus 

W. 

77  05  32 

2823 

78  39  30 

2831 

80  13  17 

2838 

81  46 

55 

2847 

Mars 

W. 

43  33  31 

2918 

45  05  27 

9927 

46  37  12 

2935 

48  08 

47 

2943 

Spica 

W. 

23  33  II 

2842 

25  06  45 

2846 

26  40  13 

2852 

28  13 

34 

2858 

a  Aquilse 

E. 

75  29  36 

3252 

74  04  28 

3267 

72  39  38 

3283 

71   15 

07 

3300 

Saturn 

E. 

83  30  32 

28x9 

81   56  29 

2828 

80  22  37 

2836 

78  48  56 

2844 

^IV. 
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GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

•Sua 

P.  L. 

P.  L. 

P.  L. 

P.  L. 

og 

Name  and  DirectiMi    1 

Midnight. 

of 

XVh 

of 

XVIII»i 

of 

XXIfc 

I 

of 

^ 

n 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

e         »         f» 

0                >               M 

0            •            n 

0         t 

» 

I 

Sun 

W. 

82    47    21 

9670 

84       24       41 

2683 

86  01  44 

2695 

87  38 

30 

2709 

Pollux 

W. 

4a  19  35 

2531 

43  59  38 

2550 

45  39  42 

255X 

47  19 

44 

2555 

Venus 

w. 

41  22  05 

0798 

42  56  35 

2806 

44  30  55 

281s 

46  05 

04 

2823 

Mars 

E. 

27  45  38 

2437 

26  02  56 

2451 

24  20  34 

2463 

22  38 

31 

2480 

Spica 

£. 

49  23  24 

8358 

47  38  49 

2371 

45  54  33 

2383 

44  10 

34 

.    2396 

Antares 

E. 

95  03  33 

3400 

93  19  58 

24x2 

91  36  40 

2424 

89  53 

39 

2435 

2 

Sun 

W. 

95  37  58 

«773 

97  13  01 

2787 

98  47  46 

2799 

100  22 

15 

2812 

Pollux 

W. 

55  38  37 

•579 

57  18  01 

2585 

58  57  16 

2593 

60  36 

21 

2600 

Venus 

W. 

53  52  44 

2874 

55  25  36 

288s 

56  58  14 

2895 

58  30 

39 

2906 

Spica 

E. 

35  35  16 

2460 

33  53  07 

2475 

32  II   18 

2487 

30  29 

47 

2502 

Antares 

E. 

81  22  49 

2497 

79  41  31 

2510 

78  00  31 

2522 

76  19 

48 

2534 

3 

Sun 

W. 

108  10  30 

2876 

109  43  20 

2888 

III   15  54 

2900 

112  48 

13 

2912 

Pollux 

W. 

68  49  01 

a643 

70  26  57 

2652 

72  04  41 

2661 

73  42 

13 

2671 

Venus 

W. 

66  09   II 

2962 

67  40  II 

2974 

69  10  56 

9^ 

70  41 

28 

2996 

Regulus 

W. 

31  56  27 

2577 

33  35  53 

2585 

35  15  08 

2593 

36  54 

13 

26OX 

Spica 

E. 

22  07   12 

2577 

20  27  46 

2596 

18  48  45 

26x5 

17  10 

10 

2635 

Antares 

E. 

68  GO  33 

2597 

66  21  34 

26X0 

64  42  53 

2623 

63  04 

29 

2636! 

a  Aquils 

E. 

116  32  44 

305a 

115  03  35 

3049 

113  34  23 

3047 

112  05 

08 

3047 

4 

Sun 

W. 

120  25  53 

«973 

121  56  39 

2985 

123  27  II 

2997 

124  57 

26 

3007 

Pollux 

W. 

81  46  41 

2719 

83  22  56 

2729 

84  58  58 

2738 

86  34 

48 

2748 

Venus 

W. 

78  10  41 

3051 

79  39  51 

3062 

81  08  47 

3072 

82  37 

31 

3082 

'  Regulus 

W. 

45  06  34 

2647 

46  44  25 

2636 

48  22  04 

2666 

49  59 

30 

2675 

Antares 

E. 

54  56  55 

2701 

53  20  17 

27x6 

51  43  58 

2730 

50  07 

58 

2744 

a  Aquilae 

E. 

104  39  14 

3060 

103  10  15 

3064 

loi  41  21 

3069 

100  12 

33 

3075 

Saturn 

E. 

115  32  04 

2638 

113  54  01 

2649 

112  16  12 

2657 

no  38 

35 

2667 

5 

Pollux 

W. 

94  30  40 

2798 

96  05  II 

2808 

97  39  29 

2817 

99  13 

35 

2828 

Venus 

W. 

89  57  57 

3134 

91  25  25 

3146 

92  52  39 

3x35 

94  19 

42 

3x65 

Regulus 

W. 

58  03  36 

2720 

59  39  49 

2729 

61   15  50 

2738 

62  51 

39 

2747 

Mars 

W. 

24  55  37 

28ZZ 

26  29  50 

2821 

28  03  51 

2829 

29  37 

41 

2838 

Antares 

E. 

42  12  45 

2821 

40  38  44 

2838 

39  05  06 

2856 

37  31 

51 

2876 

a  Aquilae 

E. 

92  50  36 

31x2 

91   22  41 

3I2X 

89  54  57 

3131 

88  27 

25 

3x40 

Saturn 

E. 

102  33  44 

27x4 

100  57  23 

2724 

99  21   15 

2732 

97  45 

18 

2742 

6 

Pollux 

W. 

107  00  44 

2879 

108  33  30 

2889 

• 

no  06  03 

2899 

III   38 

23 

2910 

Venus 

W. 

loi  31  59 

3214 

102  57  51 

3224 

104  23  32 

3233 

105  49 

02 

3242 

Regulus 

W. 

70  47  53 

2790 

72  22  34 

2798 

73  57  04 

2807 

75  31 

23 

2815 

Mars 

W. 

37  23  56 

2883 

38  56  37 

2892 

40  29  06 

29OZ 

42  01 

24 

2909 

Antares 

E. 

29  52  22 

2997 

28  22  05 

3030 

26  52  29 

3065 

25  23 

37 

3105 

1 

a  Aquils 

E. 

81   12  52 

3197 

79  46  39 

32X0 

78  20  42 

3224 

76  55 

01 

3237 

1 

1 

Saturn 

E. 

89  48  33 

2785 

88   13  46 

2795 

86  39   II 

2802 

85  04 

45 

281 1 

7 

Pollux 

W. 

119  16  33 

2966 

120  47  28 

2978 

122   18  08 

2990 

123  48 

33 

3002 

Venus 

W. 

"2  53  45 

3290 

114  18  08 

3299 

115  42  21 

•3307 

117  06 

24 

3317 

Regulus 

W. 

83  20  22 

2855 

84  53  39 

2863 

86  26  45 

2870 

87  59 

42 

2878 

Mars 

W. 

49  40  II 

2951 

51   II  24 

2960 

52  42  27 

2968 

54  13 

20 

2976 

Spica 

W. 

29  46  47 

2864 

31   19  52 

2869 

32  52  50 

2876 

34  25 

40 

2883 

a  Aquilae 

E. 

69  50  55 

3317 

68  27  03 

3336 

67  03  33 

3355 

65  40 

25 

3374 

Saturn 

E. 

77  15  25 

2852 

75  42  05 

2860 

74  08  55 

2868 

72  35 

55 

0876 
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XV, 


GREENWICH  MEAN  TIME, 

* 

LUNAR  DISTANCES. 

- 

Name  and  Direction 

Noon. 

P.L. 
of 

Illh 

P.L. 
of 

Vlh 

P.L. 

of 

IXb 

P.L. 

of 

Q 

m 

of  Object 

Diflf. 

Diflf. 

Diff. 

Diff. 

e 

t     tf 

0        f 

w 

0 

9 

n 

e         f 

If 

8 

Regulus 

W. 

89 

32  29 

2886 

91    05 

06 

2893 

92 

37 

34 

2900 

94  09 

53 

2908 

Mars 

W. 

55 

44  03 

8985 

57  14 

35 

2992 

58 

44 

58 

3000 

60  15 

II 

3007 

Spica 

w. 

35 

58  21 

3889 

37  30 

54 

2895 

39 

03 

19 

290X 

40  35 

36 

2909 

a  Aquilse 

E. 

64 

17  39 

3396 

62  55 

17 

34x8 

61 

33 

21 

344X 

60  II 

51 

3466 

Saturn 

E. 

71 

03  05 

2883 

69  30 

25 

3891 

67 

57 

55 

2899 

66  25 

35 

2907 

Jupiter 

E. 

113 

17  40 

7921 

III  45 

48 

2927 

no 

14 

03 

2934 

108  42 

27 

2941 

9 

Regulus 

W. 

lOI 

49  06 

2943 

103  20 

30 

2950 

104 

51 

45 

2957 

106  22 

52 

2964 

Mars 

W. 

67 

43  55 

3045 

69  13 

12 

3052 

70 

42 

20 

3060 

72  II 

19 

3066 

Spica 

W. 

48 

14  53 

2941 

49  46 

20 

2947 

51 

17 

39 

2954 

52  48 

50 

2960 

a  Aquilae 

E. 

53 

31  49 

3614 

52  13 

30 

3649 

50 

55 

49 

3688 

49  38 

49 

3729 

Saturn 

E. 

58  46  22 

2945 

57  15 

00 

2953 

55 

43 

48 

2960 

54  12 

45 

2967 

) 

Jupiter 

E. 

lOI 

06  42 

2976 

99  35 

59 

2982 

98 

05 

24 

2989 

96  34 

57 

2995 

lO 

Mars 

W. 

79 

34  II 

3x00 

81  02 

21 

3106 

82 

30 

23 

3112 

83  58 

18 

3x18 

Spica 

W. 

60 

22  50 

2989 

61  53 

16 

2996 

63 

23 

34 

3001 

64  53 

45 

3006 

a  Aquilae 

E. 

43 

25  45 

3989 

42  13 

55 

4058 

41 

03 

12 

4x30 

39  53 

39 

421  z 

Saturn 

E. 

46 

39  49 

3005 

45  09 

42 

3013 

43 

39 

45 

3020 

42  09 

57 

3027 

4 

Jupiter 

E. 

89 

04  41 

3026 

87  35 

00 

3032 

86 

05 

27 

3038 

84  36 

01 

3043 

II 

Mars 

W. 

91 

16  07 

3146 

92  43 

21 

3151 

94 

10 

29 

3x56 

95  37 

31 

3160 

Spica 

W. 

72 

23  06 

3031 

73  52 

40 

3036 

75 

22 

08 

3040 

76  51 

31 

3044 

Antares 

W. 

27 

50  46 

3253 

29  15 

52 

3237 

30 

41 

17 

3224 

32  06 

58 

3213 

Saturn 

E. 

34 

43  23 

3069 

33   14 

35 

3078 

.    31 

45 

59 

3087 

30  17 

34 

3098 

Jupiter 

E. 

77 

10  26 

3069 

75  41 

38 

3073 

74 

12 

55 

3077 

72  44 

17 

3082 

12 

Mars 

W. 

102 

51  22 

3181 

104  17 

54 

3184 

105 

44 

22 

3x88 

107   10 

46 

3190 

Spica 

W. 

84 

17  13 

3063 

85  46 

08 

3066 

87 

14 

59 

3069 

88  43 

47 

3070 

Antares 

W. 

39 

17  57 

3181 

40  44 

29 

3177 

42 

II 

06 

3x73 

43  37 

48 

3168 

Jupiter 

E. 

65 

22  25 

3101 

63  54 

16 

3103 

62 

26 

10 

3x05 

60  58 

07 

3109 

13 

Mars 

W. 

114 

22  01 

3201 

115  48 

09 

3902 

117 

14 

16 

3203 

118  40 

22 

3204 

Spica 

W. 

96 

07  09 

3079 

97  35 

44 

3081 

99 

04 

17 

3081 

100  32 

50 

3082 

Antares 

W. 

50 

52  II 

3157 

52  19 

12 

3x54 

53 

46 

16 

3x52 

55  13 

23 

3x49 

Jupiter 

E. 

53 

38  37 

3118 

52  10 

49 

31x9 

50 

43 

03 

3Z20 

49  15 

18 

3X2Z 

14 

Spica 

W. 

107 

55  34 

3078 

109  24 

10 

3077 

no 

52 

48 

3074 

112  21 

29 

3073 

Antares 

W. 

62 

29  44 

3135 

63  57 

II 

3x33 

65 

24 

41 

3129 

66  52 

16 

3x25 

Jupiter 

E. 

41 

56  35 

3119 

40  28 

49 

3XX9 

39 

01 

02 

31x7 

37  33 

13 

3x16 

Sun 

E. 

Ui 

45  36 

3463 

130  24 

31 

3461 

129 

03 

23 

3458 

127  42 

12 

3455 

15 

Antares 

W. 

74 

II  24 

3102 

75  39 

31 

3096 

77 

07 

45 

3091 

78  36 

06 

3085 

Jupiter 

E. 

30 

13  35 

3105 

28  45 

31 

3102 

27 

17 

24 

3099 

25  49 

13 

3097 

Sun 

E. 

120 

55  12 

3432 

119  33 

32 

3427 

118 

II 

46 

3420 

116  49 

52 

34x4 

i6 

Antares 

W. 

85 

59  50 

3049 

87  29 

02 

3041 

88 

58 

24 

3032 

90  27 

57 

3022 

a  Aquilae 

w.- 

41 

18  13 

4053 

42  29 

00 

3986 

43 

40 

53 

3923 

44  53 

49 

3866 

Saturn 

W. 

25 

39  27 

3072 

27  08 

II 

3055 

28 

37 

16 

3039 

30  06 

40 

3023 

Sun 

E. 

109 

58  24 

3375 

108  35 

39 

3366 

107 

12 

44 

3357 

105  49 

38 

3346 

17 

Antares 

W. 

97 

58  39 

9973 

99  29 

25 

2962 

lOI 

00 

25 

2950 

102  31 

40 

2939 

a  Aquilae 

W. 

51 

12  08 

3627 

52  30 

13 

3587 

53 

49 

01 

3549 

55  08 

31 

3513 

1 

XVI. 
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GREENWICH  MEAN  TIME. 

• 

• 

LUNAR  DISTANCES. 

• 

/ 

P.  L, 

P.  L. 

P.  L. 

P.I* 

Day  of 
Mont 

Name  and  Dire 
of  Object 

action 

Midnight 

of 
Diff. 

XVh 

of 
Diff. 

XVIIIh 

of 
Diff. 

XXIh 

of 
Diff. 

o          t          m 

e         f         m 

e         t        i» 

0          t          m 

I      8 

Regulus 

W. 

95  42  02 

2915 

97  14  02 

2923 

98  45  52 

2930 

100     17     33 

2936 

Mars 

w. 

6i  45  15 

3015 

63  15  09 

3<«3 

64  44  53 

3030 

66   14  29 

3038 

• 

Spica 

w. 

42  07  44 

agiS 

43  39  44 

9923 

45  II  35 

2928 

46  43   17 

9934 

, 

aAquilse 

E. 

58  50  49 

3492 

57  30  16 

3520 

56  10  14 

3549 

54  50  44 

3581 

Saturn 

E. 

64  53  25 

3915 

63  21  25 

2923 

61  49  34 

2930 

60  17  53 

9938 

Jupiter 

E. 

107  II  00 

3949 

105  39  43 

2955 

104  08  34 

296a 

102  37  34 

2969 

9 

Regulus 

W. 

107  53  50 

3970 

109  24  40 

3977 

no  55  21 

2983 

112  25  55 

2989 

Mars 

W. 

73  40  10 

3073 

75  08  53 

3080 

76  37  27 

3087 

78  05  53 

3093 

Spica 

W. 

54  19  53 

2966 

55  50  48 

2972 

57  21  36 

2977 

58  52  17 

2984 

a  Aquilae 

E. 

48  22  33 

3773 

47  07  03 

382Z 

45  52  23 

3873 

44  38  36 

3998 

Saturn 

E. 

52  41  51 

2974 

51   II  06 

2982 

49  40  31 

9989 

48  10  05 

2997 

Jupiter 

E. 

95  04  38 

3001 

93  34  27 

3008 

92  04  24 

3014 

90  34  29 

S020 

lO 

Mars 

W. 

85  26  06 

3x24 

86  53  47 

3x30 

88  21   20 

3x35 

89  48  47 

3x41 

Spica 

W. 

66  23  50 

3oza 

67  53  48 

30x7 

69  23  40 

3022 

70  53  26 

3026 

a  Aquilae 

E. 

38  45  23 

4300 

37  38  30 

4397 

36  33  06 

4505 

35  29  18 

4628 

Saturn 

E. 

40  40  18 

3035 

39  10  49 

3043 

37  41   30 

3052 

36  12  22 

3060 

1 
1 

Jupiter 

E. 

83  06  41 

3048 

81  37  28 

3053 

80  08  21 

3059 

78  39  21 

• 

3063 

II 

Mars 

W. 

97  04  28 

3x65 

98  31   19 

3170 

99  58  04 

3173 

loi  24  45 

3177 

Spica 

W. 

78  20  49 

3048 

79  50  02 

3052 

81   19   10 

3056 

82  48  14 

3060 

Antares 

W. 

33  32  52 

3204 

34  58  56 

3197 

36  25  09 

3190 

37  51  30 

3185 

Saturn 

E. 

28  49  22 

3110 

27  21  24 

3I2Z 

25  53  40 

3134 

24  26  12 

3148 

1 

Jupiter 

E. 

71   15  45 

3086 

69  47  18 

3090 

68  18  56 

3093 

66  50  38 

3097 

12 

Mars 

W. 

108  37  07 

3x93 

no  03  24 

3x95 

III  29  39 

3x98 

112  55  51 

3x99 

Spica 

W. 

90  12  33 

3073 

91  41   15 

3075 

93  09  55 

3077 

94  38  33 

3078 

Antares 

W. 

45  04  35 

3167 

46  31  24 

3164 

47  58  16 

Sz6z 

49  25  12 

3x58 

Jupiter 

1 

E. 

59  30  08 

3ZIZ 

58  02  12 

3XX3 

56  34  18 

3x15 

55  06  27 

31x6 

T3 

Mars 

W. 

120  06  27 

3»4 

121  32  31 

3204 

122  58  36 

3204 

124  24  41 

3203 

Spica 

W. 

102  01   22 

3082 

103  29  54 

308Z 

104  58  26 

308Z 

106  26  59 

3079 

1 

Antares 

W. 

56  40  33 

3148 

58  07  45 

3144 

59  35  01 

3X4X 

61  02  21 

3x38 

1 

Jupiter 

E. 

47  47  33 

3X2Z 

46  19  49 

3120 

'•44  52  05 

3Z20 

43  24  20 

3x20 

14 

Spica 

W. 

113  50  12 

3070 

115  18  58 

3067 

116  47  48 

3064 

118  16  42 

3059 

Antares 

W. 

68  19  55 

3Z2I 

69  47  39 

3XZ7 

71   15  28 

3XZ2 

72  43  23 

3x08 

Jupiter 

E. 

36  05  23 

3XZ4 

34  37  30 

31XZ 

33  09  34 

3ZZO 

31  41  36 

3x07 

Sun 

E. 

126  20  58 

345X 

124  59  39 

3446 

123  38   15 

3442 

122    16    46 

3438 

15 

Antares 

W. 

80  04  34 

3078 

81  33   10 

3072 

83  01   54 

3065 

84  30  47 

3056 

Jupiter 

E  . 

24  21  00 

3096 

22  52  43 

3094 

21   24  25 

3091 

19  56  05 

3089 

Sun 

E. 

115  27  51 

3407 

114  05  42 

3400 

112  43  25 

3392 

III  20  59 

3384 

i6 

Antares 

W. 

91  57  42 

3014 

93  27  38 

3005 

94  57  45 

2993 

96  28  06 

2984 

a  Aquilae 

W. 

46  07  43 

3812 

47  22  33 

376X 

48  38  16 

37x4 

49  54  48 

3669 

Saturn 

W. 

31  36  24 

3009 

33  06  26 

2994 

34  36  46 

2980 

36  07  24 

2965 

Sun 

E. 

104  26  20 

3337 

103  02  51 

3325 

loi  39  09 

33x4 

100  15  14 

3302 

1 
17 

Antares 

W. 

104  03  09 

2927 

105  34  53 

9915 

107  06  53 

2902 

108  39  09 

2890 

a  Aquilae 

W. 

56  28  41 

3479 

57  49  29 

3445 

59  10  55 

34x2 

60  32  58 

3380 
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XVII. 


GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

• 

1 

Day  of  the 
Month. 

Name  and  Direction 
of  Object 

Noon. 

P.L. 

of 

Diff. 

Illh 

P.  L. 

of 

Diff. 

VIb 

P.L. 

of 

Diff. 

IXb 

P.L. 

of 
Diff. 

e          »          r 

0       f       t* 

e           >          m 

0          r 

tt 

17 

Saturn 
Sun 

W. 
E. 

37  38  20 
98  51  05 

3290 

39  09  33 

97  26  42 

2937 
3278 

40    41     05 
96    02    05 

2922 
3265 

42    T2 

94  37 

56 
13 

2908 
3252 

i8 

An  tares 
a  Aquilse 
Saturn 
Sun 

W. 
W. 
W. 
E. 

no   II    41 
61  55  37 
49  56  53 
87  28  46 

2876 

3351 
2832 

3179 

III  44  30 
63  i8  49 

51  30  39 
86  02  12 

2863 

3323 
28x6 

3163 

113     17    36 
64    42    34 

53  04  46 
84  35  19 

2849 
3294 
2800 

3147 

114  51 
66  06 

54  39 
83  08 

00 

53 

14 
06 

2836 
3266 
2784 

3131 

1 

19 

a  Aquilae 

Saturn 

Sun 

W. 
W. 
E. 

73  16  17 
62  37  00 

75  46  58 

3138 
2699 

3044 

74  43  40 
64  13  41 

74  17  40 

3i«5 
2681 
3026 

76  II  31 

65  50  46 
72  48  00 

3091 
2G63 
3008 

77  39 
67  28 

71   17 

51 
15 
57 

3069; 
2645 

2989 

20 

a  Aquilae 
Saturn 
a  Pegasi 
Jupiter 
Sun 

W. 
W. 
W. 
W. 
E. 

85  08  21 

75  41  51 
37  33  24 
31  51  21 

63  41  47 

2962 

2553 
3138 
8594 
a8«M 

86  39  22 
77  21  50 
39  00  47 
33  30  24 
62  09  21 

2942 
«535 
3078 

8574 

2875 

88  10  47 
79  02  15 
40  29  23 
35  09  54 
60  36  30 

2923 
25x6 
3024 
2553 
2855 

89  42 
80  43 
41   59 
36  49 
59  03 

37 
06 

06 

53 
14 

2904 
2497 
2973  j 
2534 
3836 

21 

a  Aquilse 
Saturn      * 
a  Pegasi 
Jupiter 

Sun 

W. 
W. 
W. 
W. 
E. 

97  27  30 
89  13  55 
49  42  30 
45  16  41 
51   10  40 

2821 
2404 
2762 
8435 
2741 

99  01  31 
90  57  24 

51   17  48 
46  59  26 
49  34  55 

2805 

2385 
2727 
24x6 
2722 

100  35  52 
92  41  20 

52  53  52 

48  42  38 
47  58  .45 

2792 
2367 
2692 

2397 
2704 

102  10 

94  25 
54  30 
50  26 
46  22 

30 

42 
42 

17 
II 

1 
«?8i 

2349  I 
2660  1 

2378 
2687  1 

1 

22 

Saturn 
a  Pegasi 
Jupiter 
Sun 

W. 
W. 
W. 
E. 

103  14  01 
62  45  04 
59  II   16 
38  13  33 

2262 

2521 
2287 
2605 

105  00  56 
64  25  48 
60  57  34 
36  34  45 

2246 

2497 
S270 

2591 

106  48  15 
66  07  06 
62  44  18 

34  55  37 

2230 
2473 
2253 
2577 

108  35 

67  48 

64  31 
33  16 

58 
57 

27 
10 

1 
2214  > 

2237 
2564 

26 

Sun 

Mars 

Spica 

W. 
E. 
E. 

18  22  17 

77  35  26 
90  54  27 

2435 

2I2X 
2005 

20  04  58 

75  44  59 
89  01  01 

24x8 
2x25 
2009 

21  48  08 

73  54  38 
87  07  40 

2404 
2129 
20x2 

23  31 
72  04 

85  14 

39 
23 

25 

2394 
2134 
20x7 

27 

Sun 
Mars 
Spica 
Antares 

W. 
E. 
E. 
E. 

32  II  09 

62  55  2^ 

75  50  28 

121   13  41 

2388 
2170 
2052 
2II5 

33  55  01 
61  06  16 

73  58  15 
119  23  04 

2392 
2x80 
2o6x 
2120 

35  38  47 
59  17  18 
72  06  16 

117  32  36 

2398 
2189 
2070 

2128 

37  22 

57  28 

70  14 

115  42 

25 

34 
31 
19 

2405 
2200 
2080 
81 36 

28 

Sun 
Mars 
Spica 
Antares 

W. 
E. 
E. 
E. 

45  57  32 
48  29  05 

60  59  54 
106  34  15 

2455 
2260 

2139 
2186 

47  39  49 
46  42  06 

59  09  54 
104  45  26 

2466 

2272 
2x51 
2197 

49  21    50 

44  55  26 

57  20  13 

102  56  54 

2479 
2286 

2165 
2209 

51  03 

43  09 

55  30 

lOI  08 

33 
06 

53 
40 

2492 
2300 
2178 
2223 

29 

Sun 

Mars 
Spica 
Antares 

W. 
E. 
E. 
E. 

59  27  19 
34  22  47 
46  29  34 
92  12  34 

2564 
2375 
«53 
2294 

61  07  03 

32  38  37 
44  42  26 
90  26  25 

2580 
2392 

2270 

2308 

62  46  25 

30  54  51 
42  55  42 
88  40  37 

2596 
2408 
2285 
2323 

64  25 
29  II 
41  09 
86  55 

26 

27 

21 

II 

a6i2 
2424 
2302 

2339 

30 

1 

Sun 
Mars 
Spica 
Antares 

W. 
E. 
E. 
E. 

72  34  57 
20  40  16 

32  23  47 
78  13  53 

2695 
2507 
2389 
2421 

74  II  43 
18  59  12 

30  39  56 

76  30  48 

2712 

2524 
2408 

24  3H 

75  48  07 
17  18  32 
28  56  32 
74  48  07 

2729 
2540 
S426 

2455 

77  24 
15  38 
27  13 
73  05 

08 

15 
34 
50 

2746 
2557  1 
2445 
2472 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

i 

Day  of  the 
Month. 

Name  and  Direction 
of  Object 

Midnight. 

P.  L. 

of 
Diff. 

XVh 

P.L. 

of 

Diff. 

XVIIIh 

P.L. 

of 

Diff. 

XXIh 

P.L. 

of 
Diff. 

0           »          w 

0            »          n 

0      »      - 

0       t     ft 

17 

Saturn 

W. 

43  45  05 

2893 

45  17  33 

2878 

46   50  20 

2862 

48   23   27 

2848 

Sun 

E. 

93   12  05 

3238 

91  46  41 

3224 

90   21    CK> 

3209 

88  55  02 

3x94 

18 

'  Antares 

W. 

116  24  41 

S822 

117  58  40 

2808 

119    32    57 

2794 

121  07  33 

2779 

a  Aquils 

W. 

67  31  44 

3240 

68  57  06 

32x4 

70    22    59 

3x88 

71  49  23 

3x63 

Saturn 

W. 

56  14  03 

2768 

57  49  13 

2750 

59  24  46 

2733 

61  00  42 

2716 

Sun 

E. 

81  40  34 

3114 

80  12  42 

3097 

.   78  44  29 

3079 

77  15  54 

3062 

19 

a  AquilaB 

W. 

79  08  39 

3046 

80  37  55 

3025 

82  07  37 

3003 

83  37  46 

29S2  ' 

Saturn 

W. 

69  06  09 

2627 

70  44  27 

2609 

72  23  10 

2591 

74  02  18 

2572 

Sun 

E. 

69  47  30 

2970 

68   16  40 

2952 

66  45  27 

293a 

65  13  49 

2913 

1 

20 

a  Aquilae 

W. 

91   14  51 

S886 

92  47  28 

2868 

94  20  28 

2852 

95  53  49 

2836  1 

Saturn 

W. 

82  24  23 

2479 

84  06  06 

2460 

85  48  16 

2441 

87  30  52 

2422 ' 

a  Pegasi 

W. 

43  29  53 

2925 

45  01  40 

2881 

46  34  23 

2839 

48  08  00 

2798 

Jupiter 

W. 

38  30  19 

2514 

40  II   13 

2494 

41  52  34 

2474 

43  34  24 

2455  ' 

1 
1 

Sun 

E  . 

57  29  33 

a8i7 

55  55  27 

2798 

54  20  56 

2779 

52  46  00 

2760 

21 

a  Aquilae 

W. 

103  45  23 

2769 

105  20  31 

2759 

106  55  53 

2750 

108  31  27 

2741 

Saturn 

W. 

96  10  30 

2331 

97  55  45 

23  J  3 

99  41  25 

2296 

loi  27  31 

2279 

a  Pegasi 

W. 

56  08  15 

2631 

57  46  28 

2601 

59  25  22 

2572 

61  04  55 

2546 

Jupiter 

W. 

52  10  24 

2359 

'    53  54  57 

2341 

55  39  57 

2323 

57  25  23 

2304 

Sun 

E. 

44  45  13 

2669 

43  07  52 

2652 

41  30  08 

2635 

39  52  01 

2620 

22 

Saturn 

W. 

no  24  05 

2199 

112  12  34 

2184 

114  01  25 

2170 

115  50  38 

2155 

a  Pegasi 

W. 

69  31  20 

2429 

71   14  13 

2410 

72  57  34 

2390 

74  41  23 

237X 

Jupiter 

W. 

66  19  00 

222Z 

68  06  56 

2205 

69  55  16 

2190 

71  43  58 

2174 

Sun 

E. 

31  36  26 

2554 

29  56  27 

2545 

28  16  15 

2537 

26  35  52 

2529 

26 

Sun 

W. 

25  15  24 

2387 

26  59  18 

2384 

28  43  16 

2384 

30  27  14 

2386 

Mars 

E. 

70  14  16 

2x41 

68  24  19 

2147 

66  34  31 

2154 

64  44  54 

2161 

Spica 

E. 

83  21   18 

2023 

81  28  20 

2030 

79  35  32 

2036 

77  42  54 

2044  , 

1 

27 

Sun 

W. 

39  05  52 

2414 

40  49  07 

2423 

42  32  09 

2432 

44  14  58 

1 

2443 

Mars 

E. 

55  40  06 

22 10 

53  51   54 

2223 

52  04  00 

2234 

50  16  23 

2247 

Spica 

E. 

68  23  01 

2091 

66  31  48 

2102 

64  40  52 

2114 

62  50  14 

2126 

Antares 

E. 

113  52   14 

2X45 

112  02  23 

2153 

no  12  45 

2163 

108  23  22 

2x74 

28 

Sun 

W. 

52  44  58 

2506 

54  26  03 

2520 

56  06  48 

2534 

57  47  14 

2549 

Mars 

E. 

41  23  07 

2315 

39  37  30 

2330 

37  52  14 

2344 

36  07  19 

2360 

Spica 

E. 

53  41  53 

ai93 

51   53  15 

2208 

50  04  59 

2233 

48  17  05 

2238 

Antares 

E. 

99  20  46 

2236 

97  33   12 

2250 

95  45  59 

2264 

93  59  06 

2278 

29 

Sun 

W. 

66  04  05 

2629 

67  42  21 

2645 

69  20  15 

2661 

70  57  47 

2678 

Mars 

E. 

27  28  26 

2441 

25  45  49 

2457 

24  03  35 

2473 

22  21  44 

2489 

Spica 

E. 

39  23  24 

2319 

37  37  52 

2336 

35  52  45 

2353 

34  08  03 

2371 

Antares 

E. 

85  10  09 

2355 

83  25  30 

237X 

81  41  14 

2388 

79  57  22 

2404 

30 

Sun 

W. 

78  59  47 

2763 

80  35  04 

2780 

82  09  58 

2797 

83  44  30 

2815 

Mars 

E. 

13  58  21 

2574 

12  18  50 

2591 

10  39  43 

2607 

9  00  58 

2624 

Spica 

E. 

25  31  04 

2467 

23  49  03 

2487 

22  07  31 

2509 

20  26  29 

2530 

Antares 

E. 

71  23  57 

2489 

69  42  28 

2507 

68  01  24 

2524 

66  20  44 

2540 
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1 

• 

AT  GREENWICH  APPARENT  NOON. 

sek. 

1 

THE    SUN'S 

Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 

Equation  of 

Time, 

to  be 

Added 

to 

Apparent 

Time. 

Diff.  for 
z  Hour. 

Day  of  the  Wc 
Day  of  the  Mc 

Apparent 
Right  Ascension. 

Diff.  for 
I  Hour. 

Apparent 
Declination. 

Diff.  for 
I  Hour. 

Semi- 
diameter. 

Wed. 
Thur. 
^  Frid. 

I 

2 

3 

h 
6 

6 

6 

m       8 
36    51.46 

40    59.76 

45  07-79 

s 
+  10.352 
10.341 
10.329 

0 
N.23 

23 
23 

•            n 
10      43.6 
06      52.9 

02  37-9 

n 
—      9.10 
10.12 

II. 12 

«       If 

15   45.70 
15   45.70 
15    45.70 

68.78 
68.75 
68.71 

m        8 

3  23.63 

3  35.34 
3  46.79 

s 
.0.494 

0.483 

0.471 

'  Sat. 
SUN, 
Mon. 

4 

5 
.  6 

6 
6 
6 

49  15-53 
53  22.95 

57  30-04 

-1-  10.316 
10.303 
10.289 

22 
22 
22 

S7  58.8 

52  55.7 
47  28.7 

-  12.13 
13.12 
I4\I2 

15   45.70 
15   45.71 
15   45.71 

68.67 
68.63 
68.58 

3  57.94 

4  08.77 

4  19-27 

0.458 

0-445  , 
0.431 

Tues.      7 
Wed.  1    8 
Thur. ,    9 

7 
7 
7 

01  36.78 

05  43.15 
09  49.15 

+  10.274 
10.259 
10.243 

22 
22 
22 

41  37.9 
35  23.5 
28  45.6 

—  15.II 
16.09 
17.06 

15  45-73 
15  45-74 
15  4576 

68.53 
68.48 
68.43 

4  29-43 

4   39-22 

4  48.64 

0.416 
0.401 
0.385 

_  Frid.   1  lo 
Sat.     ''  II 
SUN.-  12 

1 

7 

7 
7 

13  54-75 

17  59.95 
22  04,72 

-1-  10.226 
10.208 
10.190 

22 
22 
22 

21  44-3 
14  20.0 

06  32.7 

-  18.03 
18.99 
19.94 

15  45-79 
15  45.82 

15  45.85 

68.37 
68.31 
68.25 

4  57.66 

5  06.27 

5  14-47 

0.368 

0.351 
0.333 

'  Mon.     13 
Tues.     14 
Wed.     15 

7 
7 
7 

26  09.05 
30  12.94 
34  16.37 

4-  10.172 
10.153 
10.133 

21 
21 
21 

58  22.4 
49  49.6 
40  54.4 

—  20.89 
21.83 
22.77 

15  45.88 
15  45.92 

15  45.96 

68.19 

68.12 
68.05 

5  22.22 

5  29.54 
5  36.39 

0.315  ' 
0.296 

0.276 

i 

Thur.    16 
Frid.   1  17 
Sat.       18 

7 
7 
7 

38  19.33 
42  21.80 

46  23.78 

+  10.T14 
10.093 
10.072 

21 
21 
21 

31  36.8 
21  57.2 
II  55.8 

-23.69 
24.60 
25.50 

15  46.00 

15  46.05 
15  46.11 

67.98 
67.91 
67.84 

5  42.76 
5  48.67 
5  54-08 

0.257 
0.236 
0.215 

SUN  '  19 
Mon.     20 
Tues.    21 

7 
7 
7 

50  25.26 
54  26.21 
58  26.64 

-h  10.051 
10.030 
10.007 

21 
20 
20 

01  32.9 
50  48.5 

39  43.0 

—  26.40 
27.29 
28.16 

15  46.17 
15  46.23 
15  46.29 

67.77 
67.69 
67.61 

5  58-99 

6  03.38 

6  07.24 

0.194 

0.173 
0.150 

Wed.     22 
Thur.    23 
Frid.   '  24 

8 
8 
8 

02  26.53 
06  25.86 
10  24.62 

-H    9.984 
9.961 

9-938 

20 
20 
20 

28  16.6 
16  29.6 
04  22.2 

-  29.03 
29.88 
30.72 

15  46.37 
15  46.45 
15  46.54 

67.53 

67.45 
67.37 

6  10.56 

6  13-33 
6  15.54 

0.127 
0.104 
0.081 

Sat. 

SUN 

Mon. 

25 
26 

27 

8 
8 
8 

14  22.81 
18  20.40 
22  17.40 

+    9-913 
9.888 

9.863 

19 

19 
19 

51  54-7 

39  07.4 
26  00.5 

-31-56 
32.38 

33-19 

15  46.63 

15  46.72 
15  46.82 

67.29 
67.21 
67.12 

6  17.16 
6  18.19 
6  18.63 

0.056 
0.031 
0.006  ^ 

Tues. 
'  Wed. 
1  Thur. 

Frid. 

28 
29 

30 
31 

8 
8 
8 
8 

26  13.78 
30  09.54 
34  04.68 
37  59.20 

+    9-836 
9.811 

9.785 
9.759 

19 

18 

18 
18 

12  34.4 
58  49.2 

44  45.4 
30  23.1 

-  33.98 

34.77 

35.54 
36.31 

15  46.93 
15  47.04 

15  47.16 
15  47.28 

67.04 
66.95 
66.86 
66.78 

6  18.46 
6  17.67 
6  16.26 
6  14.22 

1 
0.020  ' 

0.045 

0.071 

0.097 

Sat. 

32 

8 

mean 
sign- 

41  53.09 

■*■    9.733 

N.18 

IS  42.6 

-  37.06 

15  47.40 

66.69 

6  11.57 

0.123 

NOTB^ 

-The 
The 

time  of  tamidiametar  pas 
-  prefixed  to  the  hourly  < 

sing  the  meridian  mi 
change  of  declinatioi 

ly  be  fonnc 
D  indicate 

1  by  •nbtractla^  0.19*  fron 
a  that  north  decUnationi 

1  the  ddoroal  time, 
t  are  decreasing. 

II. 
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Ill 


AT  GREENWICH  MEAN 

NOON. 

THE 

SUN'S 

■ 

* 

v 
v 

o 

4 

a 

0 

« 
•3 

o 

Q 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

Diff.  for 
z  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

> 

Apparent 
Right  Ascension. 

DifE.  for 
I  Hour.' 

Apparent 
Declination. 

Diff.  for 
X  Hour. 

Wed. 
Thur. 
Frid. 

I 

2 

3 

h      m       8 

6  36  50.87 
6  40  59.14 
6  45  07.14 

8 
+  10.350 

10.339 
XO.327 

0 
N.23 

23 
23 

10 
06 
02 

M 
44.2 

53.5 
38.6 

—   9.10 
10.12 

II.I2 

m       s 

3  23.60 

3  35.31 
3  46.76 

s 
-  0.494 

0.483 

0.471 

h      m       s 

6  33  27.27 

6  37  23.83 
6  41  20.38 

Sat. 

SUN. 

Mon. 

4 

5 

1    6 

6  49  14.85 
6  53  22.24 
6  57  29.29 

+  10.314 
10.301 
10.287 

22 
22 
22 

57 
52 

47 

59.6 
56.6 

29.7 

-  12.13 
13*12 
14.12 

3  57.91 

4  08.74 

4  19-24 

-  0.458 

0.445 
0.431 

6  45  16.94 

6  49  13.50 
6  53  10.05 

Tues. 
Wed. 
Thur. 

7 
8 

9 

7  01  36.01 
7  05  42.36 

7  09  48.33 

4-  10.272 
10.257 
10.241 

22 
22 
22 

41 

35 

28 

39.0 
24.8 
47.0 

-  I5.H 
16.09 
17.06 

4  29.40 

4  39.19 
4  48.61 

—  0.416 
0.401 
0.385 

6  57  06.61 

7  01  03.17 
7  04  59.72 

Frid. 
Sat. 

'  SUN. 

lO 

II 

12 

7  13  53.91 
7  17  59.08 

7  22  03.83 

■f  10.224 
10.207 
10.189 

22 
22 
22 

21 

14 
06 

45.9 

21.6 

34-4 

~  18.03 
18.99 
19.94 

4  57.63 

5  06.24 

5  14.44 

-0.368 

0.351 
0.333 

7  08  56.28 
7  12  52.84 
7  16  49.39 

Mon. 
Tues. 
Wed. 

13 
14 
15 

7  26  08.14 
7  30  12.01 

7  34  15-42 

4-  IO.171 

10.152 

•  10.132 

21 
21 
21 

58 

49 
40 

24.3 
51.6 

5^-5 

—  20.89 
21.83 
22.77 

5  22.19 

5  29.51 
5  36.36 

-0.315 
0.296 

0.276 

7  20  45.95 
7  24  42.50 
7  28  39.06 

Thur. 

Frid. 

Sat. 

16 

'I 
18 

7  38  18.36 
7  42  20.83 
7  46  22.79 

• 

■f  I0.II3 
10.092 
10.071 

21 
21 
21 

31 
21 

II 

39-1 
59.6 

58.4 

-23.69 
24.60 
25.50 

5  42.74 
5  48.66 

5  54-06 

-0.257 

0.236 

.0.215 

7  32  35.62 

7  36  32.17 
7  40  28.73 

SUN. 

Mon. 

Tues. 

19 
20 

21 

7  50  24.25 
7  54  25.20 
7*  58  25.62 

+  10.050 
10.029 
iaoo6 

21 
20 
20 

01 

50 
39 

35.5 
51-2 

45.9 

—  26.40 
27.29 
28.16 

5  58.97 

6  03.36 

6  07.22 

-0.194 

0.173 
*       0.150 

7  44  25.28 
7  48  21.84 
7  52  18.40 

Wed. 
Thur. 
Frid. 

22 

23 
24 

8  02  25.50 
8  06  24.83 
8  10  23.59 

+    9.983 
9.960 

9.937 

20 
20 
20 

28 
16 
04 

19.6 

32.7 
25.4 

-  29.03 
29.88 
30.72 

6  10.55 
6  13.32 

6  15.53 

—  a  127 
0.104 
0.081 

7  56  14.95 

8  00  1 1. 51 
8  04  08.06 

Sat. 

SUN. 

Mon. 

25 
26 

27 

8  14  21.77 
8  18  19.36 
8  22  16.36 

+    9.912 
9.887 
9.862 

19 
19 
19 

51 

39 
26 

58.0 
10.8 
04.0 

-  31.56 
32.38 
33.19 

6  17.15 
6  18.19 

6  18.63 

—  0.056 
0.031 

—  0.006 

8  08  04.62 
8  12  01.17 

8  15  57-73 

Tues. 
Wed. 
Thur. 
Frid. 

28 
29 

30 
31 

8  26  12.74 
8  30  08.51 
8  34  03.66 

8  37  58.18 

+    9.836 
9.81 1 
9.785 

9.759 

19 
18 

18 

18 

12 

58 

44 
30 

38.0 

52.9 
49.1 

26.9 

-  33.98 
34.77 
35.54 
36.31 

6  18.46 
6  17.67 
6  16.27 
6  14.23 

+  0.020 
0.045 
0.071 
0.097 

8  19  54.28 
8  23  50.84 
8  27  47.39 

8  31  43.95 

Sat. 

32 

8  41  52.08 

+    9.733 

N.18 

15 

46.4 

-37.06 

6  11.58 

+  0.123 

8  35  40.50 

Note.— The  m 
The  a 
are 

amidiameter  for  mean  noon  mi 
tgn  —  prefixed  to  the  hourly  c 
decreasing. 

ly  be  assumed  the  i 
.hange  of  declinatioi 

Mune  as  tha 
Q  indicates 

Lt  for  apparent 
that  north  de 

noon, 
clinations 

Diff.  for  I  Hour, 

+  9.8565'. 
(Table  III.) 
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III. 


AT  GREENWICH  MEAN  NOON. 

• 

■3 
c 
o 

O 

1 
1 

0 

Q 

THE  SUN'S 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
xHour. 

Mean  Time 

of 

Sidereal  Noon. 

TRUE  LONGITUDE. 

Diflf.  for 
X  Hour. 

LATTTUDB. 

A 

A' 

I 
2 

3 

182 

183 
184 

98     28     05.8 

99  25  17.8 
100  22  29.5 

27      37.0 
24     48.9 

22    00.4 

n 
+   143.01 
142.99 
142.98 

+  0.32 

0.46 
'  0-59 

0.007  2075 
0.007  2098 
0.007  2IOI 

+     1.4 
+     0.6 
—     0.2 

h      m       s 
17    23    41.28 

17    19   45.37 
17    15    49.46 

4 

5 
6 

185 
186 

187 

loi   19  40.9 

102  16  52.1 

103  14  03.1 

19    II.7 
16    22.7 

13  33-5 

+  142.97 
142.96 

142.96 

+  0.71 
0.82 
0.91 

0.007  2086 
0.007  2054 
0.007  2004 

-      I.O 

1.7 
2.4 

17    II    53.55 

17    07    57.64 
17    04   01.73 

7 
8 

9 

188 
189 
190 

104  II   14.0 

105  08  24.9 

106  05  35.9 

10  44.3 

7  55.0 
5  05-9 

+  142.96 
142.96 
142.96 

+  0.97 

I.OI 

1.03 

0.007  1939 
0.007  1858 
0.007  1762 

-     30 
3.7 
4-3 

17    00   05.81 
16    56   09.90 
16    52    13.99 

lO 

II 

12 

191 
192 

193 

107  02  47.1 

107  59  58.4 

108  57    lO.I 

2  16.9 
59  28.1 
56  39.6 

+  142.97 
142.98 

142.99 

+  I.OI 

0.96 
0.90 

0.007  1 65 1 
0.007  1525 
0.007  1383 

-    4-9 
5.6 

6.2 

16    48    18.08 
16    44    22.17 
16    40    26.26 

13 

14 
15 

194 

195 
196 

109  54  22.2 
no  51   34.6 

III  48  47.7 

53  51-5 
51  03.8 

48  16.7 

+   143.01 
143.03 
143.05 

+  0.81 

0.71 
0.60 

0.007    1225 
0.007    1052 
0.007  0861 

-     6.9 
7.6 
8.3 

16    36    30.35 
16    32    34.44 
16    28    38.53 

16 

17 
18 

197 
198 
199 

112    46    01.3 

113  43  15-6 

114  40  30.6 

45  30-2 
42  44.4 

39  59-2 

+   143.08 
I43.II 

143.14 

+  0.47 

0-34 
0.22 

0.007  0^53 
0.007  0426 
0.007  0180 

-    9.1 

9.9 
10.7 

16    24    42.62 
16    20    46.71 
16    16    50.80 

19 

20 

21 

200 
201 
202 

115  37  46.3 

116  35  02.8 

117  32  20.1 

37  H-8 

34  31. 1 
31  48.2 

+   143.17 
143.20 

143.24 

-f-  0.12 
+  0.03 
—  0.03 

0.9069913 
0.006  9623 
0.006  9310 

—  II. 6 
12.6 
13.6- 

16    12    54.89 
16   08    58.98 
16   05    03.07 

22 

23 
24 

203 
204 
205 

118  29  38.1 

119  26  56.9 

120  24  16.3 

29  06.2 
26  24.8 

23  44-1 

+   143.27 
143.30 
143.32 

—  0.06 
0.05 

—  0.02 

0.006  8973 
0.006  8610 
0.006  8221 

-  14.6 

15.7 
16.8 

16    01    07.16 

15  57  11.25 
15  53  15.34 

25 
26 

27 

206 

207 
208 

121  21  36.4 

122  18  57.1 

123  16  18.4 

21  04.0 
18  24.6 

15  45-7 

+   143.35 
143.37 
143.39 

+  0.04 
0.13 
0.24 

0.006  7805 
0.006  7364 
0.006  6897 

-  17.9 
18.9 

19.9 

15  49  19.43 

15  45  23.52 
15  41  27.61 

28 
29 
30 

31 

209 
210 
211 
212 

124  13  40.1 

125  II  02.3 

126  08  25.1 

127  05  48.4 

13  07.3 

10  29.4 

7  52.0 

5  15-2 

+   143.42 

143.44 
143.46 

143.48 

+  0.37 
0.50 
0.63 

0.75 

0.006  6406 
0.006  5893 

0.006  535^ 
0.006  4803 

—  20.9 
21.8 
22.7 

23.5 

15  37  31.70 

15  33  35.79 
15  29  39.89 

15  25  43.98 

32 

213 

128  03  12.2 

2  38.9 

+    143.51 

+  0.86 

0.006  4230 

—  24.2 

15  21  48.07 

Dift.  foi  X  Hour, 
—  9.8296". 
(Table  IL) 

Not 

B.— The 

tho 

bcti 

longitudes  in  the  col 
se  in  the  column  A  ai 
itious  year. 

umn  A  are  ref 
re  referred  to 

erred  to  tb< 
the  mean  e 

»  true  eqoinoz 
quinoz  of  the  t 

of  thair  own  dai 
beginning  of  the  £ 

te,  while 
leaaeliaa 
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GREENWICH 

MEAN  TIME. 

4 

\ 

THE 

MOON'S 

a 

o 

o 
o 
Q 

SBMIDIAMETBR. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGB. 

Noon. 

Midnight 

Noon. 

Diff.  for 
I  Hour. 

MidnighL 
»        •» 

57  34-2 
56  47.6 

56  06.0 

Diflf.  for 
z  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
I  Hour. 

Noon. 

I 

2 

3 

15    49.5 
15    36.3  . 
15    24.2 

#                M 
15        42.8 

15        30.1 
15        18.8 

»       1* 

57  58.8 

57  IO-3 
56  26.1 

-2.08 

1.94 
1-73 

—  2.02 

1.84 

i.6i 

h      m 

5  50.8 

6  39.1 

7  27.0 

m 
+  2.04 

2.00 

1.99 

d 
6.2 

7.2 

8.2 

4 

5 
6 

15    13-7 
15    04.8 

14    57.6 

15       09.0 

15   OI.O 

14  54.6 

55  47.4 
55  14-8 
54  48.3 

-  1.48 

r.23 
0.98 

55  30-4 
55  00-8 

54  37.3 

-1.35 
1. 10 

0.86 

8  14.9 

9  02.9 
9  51-2 

+  2.00 
2.01 
2.02 

9.2 
10.2 

II. 2 

7 
8 

9 

14  51-9 
14  47.8 

14  45.1 

14  49.7 
14  46.3 

H  44-3 

54  27.6 
54  12.4 
54  02.5 

-0.75 
0.52 
0.30 

54  19.3 
54  06.8 

53  59.4 

—  0.63 

0.41 

-0.19 

10  59-5 

11  27.5 

12  14.7 

4-  2.01 
1.98 

1.95 

12.2 
13.2 
14.2 

lO 

II 

12 

14  43.8 
14  44.0 

14  45.9 

H  43.7 
14  44.8 

14  47.5 

53  57.8 

53  58.6 

54  05-4 

—  0.08 

+  0.15 

0.42 

53  57-5 

54  OI-2 

54  "-2 

+  0.03 
0.28 

0.55 

13  00.9 

13  46.0 

14  30-1 

4-  1.90 
1.86 
1.82 

15.2 
16.2 

17.2 

13 
15 

14  49-5 

14  55-2 

15  02.9 

14  52.1 

14  58.7 

15  07.6 

54  18.8 

54  39.4 

55  07.8 

+  0.70 
1.02 

1-35 

54  28.1 

54  52.6 

55  25.0 

4-0.86 
1. 18 
1.52 

15  13-6 

15  57.1 

16  41. 1 

+  1.81 
1.82 
1.86 

18.2 
19.2 
20.2 

i6 

17 

i8 

15  12.8 

15  24.9 
15  38.7 

15  18.6 
15  31.6 
15  46.1 

55  44-2 

56  28.4 

57  19. 1 

-f  1.68 
1.98 
2.22 

56  05.4 

56  53.0 

57  46.3 

+  1.84 
2. 1 1 
2.29 

• 

17  26.5 

18  14.1 

19  04.6 

+  1.93 
2.04 

2.18 

21.2 
22.2 

23.2 

1 

19 

20 
21 

15  53.7 

16  08.9 

16  23.2 

16  01.4 
16  16.3 
16  29.4 

58  14-2 

59  lo-i 

60  02.4 

+  2.33 
2.2S 
2.01 

58  42.4 

59  37.0 

60  25.3 

-^  2.33 
2.18 

1.78 

19  58.6 

20  56.2 

21  56.6 

+  2.33 
2.47 

2.56 

24.2    \ 

25.2 

26.2 

22 

23 

24 

16  34.8 
16  42.5 
16  45.2 

16  39.3 
16  44.5 
16  44.4 

60  45.2 

61  13.5 
61  23.2 

-H  1.5  i 
+  0.80 
—  0.01 

61  01.5 
61  20.8 
61  20.5 

+  1. 18 
+  0.40 
-0.43 

22  58.6 
6 
0  00.2 

-f  2.58 
2.53 

27.2 

28.2 

0.0 

25 
26 

27 

16  42.4 

16  34-5 
16  22.6 

16  39.0 
16  29.0 
16  15.7 

61   12.8 
60  43.9 
60  00.4 

-0.83 

1.53 
2.03 

61  00.5 
60  23.7 

59  34-9 

— 1.20 
1.81 
2.20 

I    OO.I 

1  57.3 

2  51-7 

+  2.44 

2.33 
2.22 

I.O 
2.0 

3-0 

28 

29 
30 

31 

16  08.3 

15  52.9 
15  37.8 
15  23.9 

16  00.6 

15  45-2 
15  30.6 

15  17.6 

59  07-7 
58  11.3 
57  15-8 
56  24.9 

—  2.30 

2.35 
2.23 
1.99 

58  39-6 
57  43.2 
56  49.6 
56  01.9 

-2.35 

2.31 
2.12 
1.84 

3  43-8 

4  34-1 

5  23.3 

6  1 1.9 

+  2.13 
2.07 
2.04 
2.02 

4.0 

5-0 
6.0 

7.0 

32 

15  11.9 

15  06.7 

55  40-8 

-1.68 

55  21.7 

-1.51 

7  00.3 

H-  2.01 

8.0 

8 
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V. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S 

RIGHT 

'  ASCENSION  AND  DECLINATION. 

1 

Hour. 

Right 

Diff.for 

Declination. 

Diff.  for 

Hoar. 

Right 

Diff.  for 

DeclinataoiL 

Diff.  for 

< 
1 

Ascension. 

X  Mtnate. 

I  Minute. 

Aacenaion. 

X  Mtnnte. 

X  Minate. 

WEDNESDAY  : 

[. 

FRIDAY 

'3. 

1 

h 

m       t 

8 

0 

t             m 

If 

h 

m       8 

s 

0 

» 

" 

m 

1 

o 

12 

12  44.21 

+  2.1418 

S.    2 

08     32.7 

-10.693 

0 

13 

53  57.91 

+  2.0912 

S.  9 

59 

54.8 

-8.683 

I 

12 

14  52.66 

a. 1398 

2 

19      13.6 

10.669 

I 

13 

56  03.38 

2.09x2 

10 

08 

34.1 

8.626 

2 

12 

17  00.99 

2.1378 

2 

29     53.0 

10.643 

2 

13 

58  08.85 

2.09XX 

10 

17 

09.9 

8.568 

3 

12 

19  09.20 

a. 1359 

2 

40     30.8 

10.617 

3 

14 

00  14.31 

2.0909 

10 

25 

42.2 

8.509 

4 

12 

21    17.30 

a. 1340 

2 

51     07.0 

10.590 

4 

14 

02  19.76 

2.0908 

10 

34 

II. 0 

8.450 

5 

12 

23    25.28 

2. 1321 

3 

01      41.6 

xo.562 

5 

14 

04  25.21 

2.0908 

10 

42 

36.2 

8.390 

6 

12 

25  33.15 

a.  1302 

3 

12    14.5 

XO.533 

6 

14 

06  30.66 

2.0907 

10 

50 

57.8 

8.330 

7 

12 

27    40.91 

a.ia85 

3 

22    45.6 

10.503 

7 

14 

08  36.10 

2.0907 

10 

59 

15.8 

8.269 

8 

12 

29    48.57 

2.1267 

3 

33   14.9 

X0.473 

8 

14 

10  41.55 

a.  0908 

II 

07 

30.1 

8.208 

9 

12 

31    56.12 

2. 1230 

3 

43  42.4 

10.442 

9 

14 

12  47.00 

2.0908 

II 

15 

40.7 

8.146 

lO 

12 

34  03.57 

a. 1234 

3 

54  08.0 

10.4x0 

10 

14 

14  52.45 

2.0909 

IX 

23 

47.6 

8.084 

II 

12 

36   10.93 

2.iaz8 

4 

04  31.6 

10.378 

II 

14 

16  57.91 

2.0910 

II 

31 

50.8 

8.021 

12 

12 

38  18.19 

a.zaoz 

4 

14  53.3 

10.344 

12 

14 

19  03.37 

2.09x1 

II 

39 

50.1 

7.957 

13 

12 

40  25.36 

a. 1187 

4 

25   12.9 

X0.310 

13 

14 

21  08.84 

3.09x2 

II 

47 

45.6 
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2.3898 

7  30 

47.6 

10. 81 I 

5 

12  07  09.39 

2.2162 

25 

39.4 

11.051     , 

6 

lO 

19 

19.01 

2.3854 

7   19 

57-8 

10.848 

6 

12  09  22.28 

2.2135 

36 

41.7 

11.027     1 

1 

7 

lO 

21 

42.01 

2.3812 

7  09 

05.9 

10.883 

7 

12  II  35.01 

2.2108 

47 

42.6 

11.0Q2    1 

8 

lO 

24 

04.75 

2.3769 

6  58 

II. 9 

10.917 

8 

12   13  47.58 

2.2062 

58 

41.9 

10.976 

9 

lO 

26 

27.24 

2.3727 

6  47 

15-9 

10.949 

9 

12  15  59.99 

2.2056 

2 

09 

39.7 

10.949 

lO 

lO 

28 

49.47 

2.3684 

6  36 

18.0 

10.980 

10 

12  18  12.25 

2.2032 

2 

20 

35.8 

10.921 

II 

lO 

31 

11.45 

2.3642 

6  25 

18.3 

11. 010 

II 

12  20  24.37 

2.2007 

2 

31 

30.2 

10.892 

12 

lO 

33 

33.18 

2.3600 

6   14 

16.8 

11.037 

12 

12  22  36.33 

2.1982 

2 

42 

22.8 

10.862    ■ 

'    13 

lO 

35 

54-65 

,     2.3558 

6  03 

13.8 

11.063 

13 

12  24  48.15 

2.1958 

2 

53 

13.6 

10.831 

1    14 

lO 

38 

15.88 

2.3517 

5  52 

09.2 

11.089 

14 

12  26  59.83 

2. 1934 

3 

04 

02.5 

10.799 

"    15 

lO 

40 

36.86 

2.3477 

5  41 

03.1 

11. 113 

15 

12  29  11.36 

2.I9II 

3 

14 

49.5 

10.767 

i6 

lO 

42 

57.60 

2.3436 

5  29 

55.7 

J     11.134 

16 

12  31  22.76 

a.i88S 

3 

25 

34.5 

10.733 

;   17 

lO 

45 

18.09 

2-3394 

5  18 

47.0 

XI. 155 

17 

12  33  34.02 

2.1866 

3 

36 

17.5 

10.699 

■    i8 

lO 

47 

38.33 

2.3353 

5  07 

37.1 

1     ".175 

18 

12  35  45.15 

2.1844 

3 

46  58.4 

10.663 

:  19 

lO 

49 

58.33 

2.33x4 

4  56 

26.0 

11.193 

19 

12  37  56.15 

2.1823 

1       3 

57 

37.1 

10.627 

'     20 

1 

lO 

52 

18.10 

2.3275 

4  45 

13-9 

{     11.210 

20 

12  40  07.02 

2. 180a 

1       4 

08 

13.6 

10.590 

■     21 

lO 

54 

37.63 

2.3235 

4  34 

00.8 

'        11.225 

21 

12  42  17.77 

2.1781 

4 

18 

47.9 

10.553 

22 

lO 

56  56.92 

1       2.3196 

4  22 

46.9 

11.238 

22 

12  44  28.39 

2.1760 

4 

29 

19.9 

'       10.513 

!     23 

lO 

59 

15.98 

2.3157 

4  II 

32.2 

,        11.252 

23 

12  46  38.89 

2.1740 

4 

39 

49.5 

10.4/3 

1    ^4 

1  _    _^_ 

II 

01 

34.80 

+  2.3118 

N.  4  00 

16.7 

-11.263 

24 

12  48  49.27 

+  a. 1721 

S.  4 

50 

16.7 

-10.433 

1 

XII. 
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I  Hour. 


O 
I 
2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 

14 

15 
i6 

17 
i8 

19 

20 
21 
22 

23 


O 
I 
2 

3 
4 

5 

6 

7 
8 

9 

lO 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 

24 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


RiRht 
Ascension. 


Diff.  for 
I  Minute. 


I 


Declination. 


Diff.  for 
I  Minute. 


WEDNESDAY  29. 


h 
12 

12 

12 

12 

12 

12 

13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 


13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


m 
48 

50 

53 

55 

57 

59 
01 

03 
06 

08 

10 

12 

14 
16 

19 
21 

23 

25 
27 

29 
31 
34 
36 
38 


40 
42 

44 
46 

49 

51 

53 

55 

57 

59 
01 

03 
06 

08 

10 

12 

14 
16 

18 

20 

23 

25 
27 

29 
31 


49.27 

59.54 
09.69 

19.73 
29.67 

39.50 
49.22 
58.84 
08.36 

17.79 
27.12 

36.36 

45.51 

54.57 

03.54 

12.43 
21.24 

29.97 

38.62 

47.20 

55.71 
04.14 

12.50 

20.80 


s 
+  a. 1721 
2.1702 
2.1683 
2.1665 
a. 1647 
2. 1629 
a. i6z2 

2-1595 
2. 1579 
2.1563 
a.  1547 
a. 153a 
a. 1518 

2.1503 
a. 1488 

2.  M75 
a.  1462 
2. 1448 
2. 1436 
2.1424 
a.1413 

2.1399 
2.1388 

+  2.1377 


s. 


4 

5 

5 

5 

5 

5 

5 
6 

6 

6 

6 

6 

6 

7 
7 
7 
7 
7 
7 


50 
00 
II 
21 

31 
41 
52 
02 
12 
22 
32 
42 
52 
02 
12 
21 

31 

41 
50 


S. 


8  00 
8  09 
8  19 
8  28 

8  37 


THURSDAY  30. 


29.03 

37.20 

45.30 

53.35 

01.34 
09.27 

17-15 
24.98 

32.76 

40.48 

48.16 

55.80 

03.39 
10.94 

18.45 
25.91 

33.34 

40.74 
48.10 

55.42 
02.71 
09.98 
17.21 
24.41 

31.59 


+  2.1367  iS. 

a. 1356 
2.1346 

a. 1337 
2.i3a7 
2.1318 
2.1309 
2.1301 
3.1292 
2. 1283 
2.1277 
2.1269 
a. 1262 
2.1255 
2.1248 
2.1341 
a. I 236 
3.1230 
2.1223 
2. 1217 

3.1213 
3.1208 
3.1202 
2  1 198 
-»-  3. 1 194 


8  47 
8  56 
05 
14 
23 
32 

41 
50 

59 
08 

16 


9 

9 

9 

9 

9 

9 

9 
o 

o 

o 

o 

o 

o 

o 

I 

I 

I 

I 

I 

I 

I 

2 
2 


25 

33 
42 
50 
59 
07 
15 
23 
31 
39 
47 
55 

03 

II 


16.7 

41.5 
03.8 

23.6 

40.8 

55.4 

07.3 
16.4 

22.8 

26.4 

27.1 

25.0 

19.9 

II. 8 

00.7 

46.5 
29.2 

08.7 

45.1 
18.2 

48.1 

14.7 

38.0 

57.9 


14.3 

27.3 

36.9 
42.9 

45.3 
44.2 

39.5 

31.1 
19.0 

03.2 

43-7 
20.4 

53.2 
22.2 

47-4 
08.7 

26.0 

39.3 
48.7 
54.0 

55.3 
52. 

45- 

34- 
19. 


5 
7 
7 
5 


10.433 
10.393 

10.351 

10.308 

10.365 

10.221 

10. 175 

10. 129 

10.083 

10.036 

9.988 

9.940 

9.890 

9.840 

9.789 
9.738 

9.685 
9.632 

9.579 

9.5a5 
9.471 
9.416 
9.360 
9.303 


9.a45 
9.188 

9.130 
9.070 
9.  on 
8.952 
8.891 
8.829 
8.768 
8.706 
8.643 
8.579 
8.5x5 
8.452 
8.388 
8.323 

8.255 
8. 189 
8.123 
8.055 
7.988 
7.920 

7.852 
7.78a 

7^713 


Hour. 


O 
I 
2 

3 
4 

5 
6 

7 
8 

9 
10 

II 

12 

13 
14 

15 

16 

17 

18 

19 
20 

21 

22 

23 


Right 
Ascension. 


Diff.  for 
I  Minute. 


Declination. 


Diff.  for 
z  Minute. 


FRIDAY  31. 


h 
14 
14 
14 
14 

14 
14 
14 
14 

14 
I4 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 


m 
31 
33 
35 
37 
40 
42 

44 
46 
48 
50 
52 

54 
56 

59 
01 

03 

05 

07 

09 
II 

13 

15 
18 

20 


s 

31.59 
38.74 
45.87 

52.98 

00.06 

07.13 
14.17 

21.19 
28.20 

35.19 

42.16 
49.12 
56.06 
02.99 
09.91 

16.81 

23.71 
30.59 
37-46 

44.33 
51.19 

58.04 

04.88 

II. 71 


-t-  3.II94 

S.I 

3.II90  1   I 

a.1187  1  I 

2.II83 

2.1179 

3,1176 

3.1173 

3. I 169 

3.1167 

3.1163 

3.II61 

3.1x58 

3.1156 

3.1154 

a. 1153 

3.1150 

3. I 148 

3.1Z46 

2.1145    ' 

2.1144  1   I 

3.1143  ,   I 

3.114X 

I 

3.1139 

I 

+  3.1138 

S.I 

2 
2 
2 

.2 
2 
2 

:2 

3 
3 
3 
3 
3 
3 
3 
3 
3 
A 

4 

4 
A 
4 
4 


II 

19 
26 

34 
41 
49 
56 

03 
10 

17 
24 
31 
38 

45 
52 
58 

05 
12 

18 

24 
31 
37 
43 
49 


19.5 

00. 2  i 

36.6 

08.8 

36.7 
00.4 

19.8 

34.9 
45.6 

51.9 
53.8 

51.3 

44.3 

32.9 
17.0 

56.6 

31.7 
02.2 

28.1 

49.5 
06.3 

18.4 

25.8 

28.6 


7.713 
7.643 
7.57a 
7.501 
7.430 

7.359 
7.388 

7.ai5 
7.14a 
7.068 

6.995 
6.931 

6.847 
6.773 
6.698 
6.623 

6.547 
6.470 

6.394 
6.318 
6.341 
6.z«3 
6.085 
6.008 


SATURDAY,  AUGUST  i. 
o  1  15  22  18.54  1  +  3.1138  |S.  14  55  26.71  -5.929 


PHASES  OF  THE  MOON. 


d      h      m 

3)  First  Quarter    .     .     .    July  i  09  02.0 

O  Full  Moon 9  05  43.2 

([  Last  Quarter 17  07  24.2 

0  New  Moon 24  00  46.1 

3)  First  Quarter 30  19  14.7 

d      h 
a      Apogee July     10  08.5 

(£      Perigee 23  23.7 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 

P.  L. 

P.  L. 

P.L. 

P.  L. 

Name  and  Direction    | 

Noon 

• 

of 

Illh 

of 

Vlh 

of 

IXh 

of 

of  Object 

Diflf. 

Diff. 

Diff. 

Diff. 

e         * 

ff 

0       «       " 

0       * 

>* 

e         r 

tf 

I 

Sun 

W. 

85     18 

39 

2831 

86  52  26 

2848 

88  25 

52 

2864 

89  58 

57 

288X 

Venus 

W. 

40    07 

15 

2876 

41  40  04 

2891 

43   12 

34 

3905 

44  44 

46 

9919 

Regulus 

w. 

35  18 

23 

2523 

36  59  04 

2538 

38  39 

24 

2552 

40  19 

25 

2565 

Antares 

E. 

64  40 

27 

2558 

63  00  35 

2576 

61  21 

07 

2593 

59  42 

03 

9612 

a  Aquilae 

E. 

113  23 

40 

2985 

III   53  09 

2990 

no  22 

44 

9995 

108  52 

25 

300X 

Saturn 

E. 

124  12 

04 

2501 

122  30  52 

2515 

120  50 

00 

2530 

119  09 

28 

2545 

2 

Sun 

W. 

97  39 

06 

2962 

99  10  07 

2977 

100  40 

48 

«993 

102  II 

10 

3007 

Venus 

W. 

52  21 

23 

2989 

53  51  49 

3003 

55  21 

58 

30x7 

56  51 

50 

3030 

Regulus 

W. 

48  34 

52 

2634 

50  13  01 

2647 

51  50 

52 

2660 

53  28 

25 

2673 

Mars 

W. 

5  31 

34 

2768 

7  06  44 

2782 

8  41 

35 

2797 

10  16 

07 

2812 

Antares 

E. 

51  32 

49 

2701 

49  56   II 

2720 

48  19 

58 

2739 

46  44 

10 

2758 

a  Aquilae 

E. 

loi  23 

01 

3<H3 

99  53  41 

3053 

98  24 

33 

3063 

96  55 

38 

3074 

Saturn 

E. 

no  51 

48 

26x5 

109  13  14 

2629 

107  34 

59 

2643 

105  57 

02 

2657 

3 

Sun 

W. 

109  38 

27 

3080 

III  07  01 

3095 

112  35 

17 

3x08 

114  03 

17 

3»2X 

Venus 

W. 

64  17 

01 

3096 

65  45  15 

3109 

67  13 

14 

3120 

68  40 

59 

3x33  " 

Regulus 

W. 

61  31 

51 

2737 

63  07  42 

2749 

64  43 

17 

2761 

66  18 

36 

2772 

Mars 

W. 

18  04 

07 

2880 

19  36  51 

2894 

21  09 

18 

2906 

22  41 

29 

29x9 

Antares 

E. 

38  51 

36 

2861 

37  18  27 

2883 

35  45 

47 

2907 

34   13 

37 

2933 

a  Aquilae 

E. 

89  34 

35 

3135 

88  07  08 

3148 

86  39 

57 

3x62 

85   13 

02 

3176 

Saturn 

E. 

97  51 

46 

272  X 

96  15  34 

2733 

94  39 

38 

«745 

93  03 

58 

2756 

4 

Sun 

W. 

121   19 

22 

3x84 

122  45  50 

.3197 

124  12 

03 

3208 

125  38 

03 

3220 

Venus 

W. 

75  56 

10 

3189 

77  22  32 

3200 

78  48 

41 

3210 

80  14 

38. 

3220 

Regulus 

W. 

74  II 

29 

2827 

75  45  22 

2838 

77  19 

01 

2848 

78  52 

27 

2857 

Mars 

W. 

30  i8 

28 

2978 

31  49  08 

2989 

33   19 

34 

3000 

34  49 

47 

30x0 

Spica 

W. 

20   42 

19 

2859 

22  15  30 

2866 

23  48 

33 

2872 

25  21 

28 

2878 

a  Aquilae 

E. 

78   02 

43 

3250 

76  37  33 

3267 

75  12 

43 

3283 

73  48 

12 

3300 

Saturn 

E. 

85   09 

24 

2812 

83  35  12 

2823 

82  01 

14 

2833 

80  27 

29 

2843 

5 

Venus 

W. 

87    21 

31 

3267 

88  46  22 

3276 

90  II 

02 

3284 

91  35 

33 

3292 

Regulus 

W. 

86  36 

37 

2902 

88  08  53 

291 X 

89  40 

58 

2919 

91   12 

53 

2927 

Mars 

W. 

42  17 

43 

3059 

43  46  43 

3068 

45  15 

32 

3077 

46  44 

10 

3084 

Spica 

W. 

33  04 

01 

29x2 

34  36  05 

2919 

36  08 

00 

9925 

37  39 

47 

2932 

a  Aquilae 

E. 

66  50 

44 

3394 

65  28  21 

3415 

64  06 

21 

3437 

62  44 

46 

3460 

Saturn 

E. 

72  41 

50 

2889 

71  09   17 

2898 

69  36  56 

2906 

68  04 

45 

4915 

Jupiter 

E. 

118  05 

33 

2909 

116  33  26 

29x7 

115  01 

29 

9925 

113  29 

42 

2932 

6 

Regulus 

W. 

98  50 

03 

2963 

100  21  02 

2969 

loi   51 

53 

2976 

103   22 

36 

2982 

Venus 

W. 

,98  35 

52 

3328 

99  59  31 

3335 

loi  23 

02 

3341 

102  46 

26 

3348 

Mars 

W. 

54  04 

55 

3123 

55  32  36 

3130 

57  00 

09 

3137 

58  27 

33 

3x43 

Spica 

W. 

45  16 

34 

2964 

46  47  31 

2970 

48  18 

21 

2976 

49  49 

04 

2982 

a  Aquilae 

E. 

56  03 

38 

359a 

54  44  55 

3623 

53  26 

46 

3656 

52  09 

12 

3^92 

Saturn 

E. 

60  26 

23 

8953 

58  55  II 

296X 

57  24 

09 

2968 

55  53 

16 

2974 

Jupiter 

E. 

105  53 

05 

2968 

104  22  12 

2974 

102  51 

26 

2980 

loi   20 

48 

298(1 

7 

Regulus 

W. 

no  54 

17 

301 1 

112  24  16 

3016 

113  54 

09 

3021 

115  23 

56 

3026 

Venus 

W. 

109  41 

41 

3376 

III  C4  25 

3380 

112  27 

04 

3386 

113  49 

37 

3390 

Mars 

W. 

65  42 

42 

3173 

67  09  23 

3179 

68  35 

57 

3184 

70  02 

25 

3189 

Spica 

W. 

57  20 

55 

3008 

58  50  58 

3013 

60  20 

55 

30x7 

61   50 

47 

3021 

a  Aquilae 

E. 

45  51 

37 

39" 

44  38  29 

3966 

43  26 

16 

4026 

I 

42  15 

02 

4092 

XIV. 
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t 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

o  s 

Name  and  Direction 

Midnififht 

of 

XVi> 

of 

XVI I  Ih 

of 

XXIh 

of 

a 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

0 

t          n 

•         #         »• 

0            f 

w 

e         t 

n 

I 

Sun 

W. 

91 

31     40 

1898 

93  04  02 

2913 

94  36 

04 

2930 

96    07 

45 

2946 

Venus 

W. 

46 

16     41 

2933 

47  48  18 

4947 

49  19 

37 

296X 

50    50 

39 

2975 

Regulus 

w. 

41 

59  08 

2579 

43  38  32 

2593 

45  17 

37 

46    56 

24 

2620 

Antares 

E. 

58 

03  24 

2639 

56  25  09 

2647 

54  47 

18 

2665 

53  09 

51 

2684 

a  Aquilae 

E. 

107 

22  13 

3008 

105  52  10 

3016 

104  22 

17 

3024 

I02    52 

34 

3033 

Saturn 

E. 

117 

29  17 

a559 

115  49  26 

2573 

114  09 

54 

2587 

112    30 

41 

2601 

1 

2 

Sun 

W. 

103 

41  14 

30«2 

105  10  59 

3037 

106  40 

26 

3051 

108   09 

35 

3065 

Venus 

W. 

58 

21  25 

3044 

59  50  43 

3057 

61   19 

45 

3070 

62    48 

31 

3083 

Regulus 

W. 

55 

05  41 

2687 

56  42  39 

2699 

58  19 

20 

2712 

59  55 

44 

2725  ' 

Mars 

W. 

II 

50  19 

2826 

13  24   13 

2A40 

14  57 

48 

2854 

16  31 

06 

2867 

Antares 

E. 

45 

08  47 

2778 

43  33  50 

2798 

41  59 

18 

2818 

40  25 

13 

2839 

1 

a  Aquilae 

E. 

95 

26  56 

3086 

93  58  29 

3097 

92  30 

16 

3110 

91  02 

18 

3122 

Saturn 

E. 

104 

19  24 

2670 

102  42  04 

2683 

loi  05 

01 

2695 

99  28 

15 

2708 

3 

Sun 

W. 

115 

31  01 

3134 

116  58  29 

3x47 

118  25 

42 

3x60 

119  52 

39 

3x72 

Venus 

W. 

70 

08  29 

3145 

71  35  44 

3156 

73  02 

46 

3167 

74  29 

35 

3178  ' 

Regulus 

W. 

67 

53  40 

2784 

69  28  29 

2795 

71  03 

03 

2806 

72  37 

23 

2817 

Mars 

W. 

24 

13  24 

2931 

25  45  03 

2944 

27  16 

26 

2956 

28  47 

34 

2967 

Antares 

E. 

32 

42  00 

2961 

31   10  58 

2990 

29  40 

32 

3022 

28  10 

46 

3056 

a  Aquilae 

E. 

83  46  23 

3190 

82  20  02 

3204 

80  53 

58 

3219 

79  28 

II 

3235 

Saturn 

E. 

91 

28  33 

2768 

89  53  24 

2780 

88  18 

30 

2791 

86  43 

50 

2801 

4 

Sun 

W. 

127 

03  49 

3«3i 

128  29  21 

3242 

129  54 

40 

3253 

131   19 

46 

3263 

Venus 

W. 

81 

40  23 

3230 

83  05  57 

3240 

84  31 

19 

3249 

85  56 

30 

3258 

Regulus 

W. 

80 

25  41 

2867 

81  58  42 

2876 

83  31 

32 

2885 

85  04 

10 

2894 

Mars 

W. 

36 

19  47 

3090 

37  49  34 

3030 

39  19 

09 

3040 

40  48 

32 

3050 

Spica 

w. 

26 

54  15 

3884 

28  26  54 

2891 

29  59 

25 

2898 

31  31 

47 

2905 

a  Aquilae 

E. 

72 

24  00 

3318 

71  00  09 

3336 

69  36 

39 

3355 

68  13 

30 

3374 

Saturn 

E. 

78 

53  57 

2852 

77  20  37 

2862 

75  47 

30 

2871 

74  14 

34 

2880 

5 

Venus 

W. 

92 

59  54 

3300 

94  24  06 

3307 

95  48 

10 

3314 

97   12 

05 

3321 

Regulus 

W. 

92 

44  38 

2935 

94  16  13 

2942 

95  47 

39 

2950 

97  18 

55 

2956 

Mars 

W. 

48 

12  39 

.3093 

49  40  57 

3x01 

51  09 

06 

3109 

52  37 

05 

3116 

Spica 

W. 

39 

II   25 

2939 

40  42  54 

2946 

42   14 

15 

2952 

43  45 

28 

2958 

a  Aquilae 

E. 

61 

23  37 

3483 

60  02  54 

3508 

58  42 

39 

3535 

57  22 

53 

3563 

Saturn 

E. 

66 

32  45 

a9«3 

65  00  55 

293J 

63  29 

15 

2938 

61  57 

44 

2946 

Jupiter 

E. 

III 

58  04 

2940 

110  26  36 

2947 

108  55 

17 

2954 

107  24 

07 

2961 

6 

Regulus 

W. 

104 

53   II 

4989 

106  23  38 

2994 

107  53 

58 

3000 

109  24 

II 

3005 

Venus 

W. 

104 

09  42 

3354 

105  32  51 

3359 

106  55 

54 

3365 

108  18 

51 

3371 

Mars 

W. 

59 

54  50 

3»50 

61  21  59 

3x57 

62  49 

00 

3163 

64  15 

54 

3x68 

Spica 

W. 

51 

19  40 

2988 

52  50  08 

2993 

54  20 

30 

2997 

55  50 

46 

3003 

a  Aquilae 

E. 

50 

52   16 

3739 

49  36  00 

3769 

48  20 

26 

3813 

47  05 

37 

3860 

Saturn 

E. 

54 

22  31 

2981 

52  51   55 

2988 

51  21 

27 

2994 

49  51 

07 

3001 

Jupiter 

E. 

99 

50  17 

2992 

98  19  54 

2997 

96  49 

38 

3002 

95  19 

28 

3008 

7 

Regulus 

W. 

1x6 

53  36 

3031 

118  23  10 

3035 

119  52 

39 

3039 

121  22 

03 

3043 

Venus 

W. 

"5 

12  05 

3395 

116  34  27 

3399 

117  56 

45 

3403 

119   18 

58 

3407  ! 

Mars 

W. 

71 

28  48 

3194 

72  55  04 

3198 

74  21 

15 

3203 

75  47 

21 

3207  , 

Spica 

W. 

63 

20  34 

3026 

64  50  15 

3030 

66   19 

51 

3034 

67  49 

22 

3037 

a  Aquilae 

E. 

41 

04  53 

4164 

39  55  53 

4244 

38  48 

08 

4331 

37  41 

44 

4427 

124 
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XV. 


GREENWICH  MEAN  TIME. 

* 

LUNAR  DISTANCES. 

« 

P.  L. 

P.  L. 

P.  L. 

■ 

P.  L. 

"Sg 

Name  and  Direction    | 

N( 

oon 

» 

of 

Illh 

of 

Vlh 

of 

IXh 

of 

o 

Q 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

7 

Saturn 

E. 

e 
48 

* 
20 

56 

3008 

0       r 
46   50 

It 
53 

3014 

0 
45 

20 

»» 
57 

3020 

e 

43  51 

»» 
09 

3027 

Jupiter 

E. 

93 

49 

25 

3013 

92    19 

28 

3018 

90 

49 

37 

3022 

89  19 

51 

3026 

8 

Mars 

W. 

77 

13 

22 

sail 

78  39 

18 

3215 

80 

05 

09 

32x9 

81  30 

56 

3223 

1 

Spica 

W. 

69 

18 

49 

3041 

70  48 

II 

3044 

72 

17 

29 

3047 

73  46 

43 

3051 

Antares 

W. 

24 

57 

10 

3319 

26  20 

59 

3296 

27 

45 

15 

3276 

29  09 

55 

3258 

Saturn 

E. 

36 

24 

15 

3061 

34  55 

17 

3069 

55 

26 

29 

3076 

31   57 

50 

3085 

Jupiter 

E. 

81 

52 

21 

3046 

80  23 

05 

3050 

78 

53 

54 

3053 

77  24 

47 

3056 

9 

Mars 

W. 

88 

38 

51 

3237 

90  04 

16 

3240 

91 

29 

38 

3242 

92  54 

57 

3244 

Spica 

W. 

81 

II 

59 

3064 

82  40 

53 

3066 

84 

09 

44 

3068 

85  38 

33 

3070 

Antares 

W. 

36 

17 

33 

3903 

37  43 

40 

3194 

39 

09 

56 

3x88 

40  36 

20 

3x83 

Jupiter 

E. 

70 

00 

04 

3069 

68  31 

17 

3070 

67 

02 

31 

3072 

65  33 

48 

3075 

lO 

Mars 

W. 

100 

00 

59 

3253 

lOI    26 

06 

3253 

102 

51 

12 

3254 

104  16 

17 

3254 

Spica 

W. 

93 

02 

08 

3076 

94  30 

46 

3077 

95 

59 

24 

3078 

97  28 

01 

3078 

Antares 

W. 

47 

49 

44 

3163 

49  16 

38 

3159 

50 

43 

36 

3156 

52  10 

38 

3x53 

Jupiter 

E. 

58 

10 

46 

3083 

56  42 

14 

3083 

55 

13 

44 

3083 

53  45 

14 

3084 

1 

II 

Mars 

W. 

III 

21 

35 

3255 

112  46 

39 

3255 

114 

II 

43 

3254 

115  36 

49 

3253 

Spica 

W. 

104 

51 

00 

3078 

106  19 

37 

3078 

107 

48 

14 

3077 

109  16 

52 

3075  1 

Antares 

W. 

59 

26 

37 

3140 

60  53 

59 

3137 

62 

21 

23 

3134 

63  48 

51 

313X  1 

Jupiter 

E. 

46 

22 

51 

3084 

44  54 

22 

3084 

43 

25 

53 

3083 

41  57 

23 

3083 

Aldebaran 

E. 

121 

26 

06 

3073 

119  57 

23 

307a 

118 

28 

39 

3070 

116  59 

53 

3069 

12 

Antares 

W. 

71 

07   05 

3x16 

72  34 

55 

3112 

74 

02 

50 

3x09 

75  30 

49 

3105 

Jupiter 

E. 

34 

34 

39 

3077 

33  06 

01 

3076 

31 

37 

22 

3074 

30  08 

41 

3073 

Aldebaran 

E. 

109 

35 

38 

3060 

108  06 

39 

3057 

106 

37 

37 

3054 

105  08 

31 

3051 

13 

Antares 

W. 

82 

52 

01 

3082 

84  20 

32 

3078 

85 

49 

09 

3072 

87  17 

53 

3067 

Saturn 

W. 

24 

04 

18 

3103 

25  32 

24 

3089 

27 

00 

47 

3075 

28  29 

27 

3062  1 

Aldebaran 

E. 

97 

41 

57 

3030 

96  12 

23 

3026 

94 

42 

43 

302X 

93   12 

56 

3015 

14 

Antares 

W. 

94 

43 

20 

3035 

96   12 

49 

3028 

97 

42 

27 

3021 

99   12 

14 

3013 

Saturn 

W. 

35 

56 

31 

3006 

37  26 

36 

3995 

38  56 

55 

2985 

40  27 

27 

2974 

Aldebaran 

E. 

85 

42 

13 

2983 

84  II 

40 

2976 

82 

40 

57 

2969 

81   10 

05 

2960 

Sun 

E. 

127 

50 

25 

3367 

126  27 

31 

3358 

125 

04 

27 

3349 

123  4^ 

12 

3339 

15 

Antares 

W. 

106 

43 

37 

2971 

108  14 

26 

2962 

109 

45 

26 

2953 

III   16 

38 

2943 

Saturn 

W. 

48 

03 

28 

8920 

49  35 

22 

9909 

51 

07 

30 

2896 

52  39 

54 

2885 

I 

Aldebaran 

E. 

73 

33 

03 

29x5 

72  01 

03 

2905 

70 

28 

51 

2894 

68  56 

25 

2884  > 

Sun 

E. 

116 

42 

05 

3987 

115  17 

39 

3276 

113 

52 

59 

3264 

112  28 

05 

3252  . 

1 

16 

Saturn 

W. 

60 

25 

45 

aSax 

61  59 

45 

2808 

63 

34 

03 

2794 

65  08 

39 

2779 

1 

Jupiter 

W. 

14 

12 

52 

2895 

15  45 

17 

287  X 

17 

18 

13 

2848 

18  51 

38 

2827  1 

Aldebaran 

E. 

61 

10 

39 

2824 

59  36 

43 

2811 

58 

02 

30 

2798 

56  28 

00 

27«5 

Sun 

E. 

105 

19 

53 

3186 

103  53 

27 

3x72 

102 

26 

44 

3157 

100  59 

44 

3142 

17 

Saturn 

W. 

73 

06 

24 

2705 

74  42 

57 

2690 

76 

19 

50 

2674 

77  57 

05 

2658 

Jupiter 

W. 

26 

45 

23 

2731 

28  21 

22 

2713 

29 

57 

44 

2695 

31  34 

31 

2678 ! 

Aldebaran 

E. 

48 

30 

54 

27x2 

46  54 

30 

2697 

45 

17 

46 

2681 

43  40 

41 

2666  ; 

Sun 

E. 

93 

40 

02 

3063 

92   II 

07 

3046 

90 

41 

51 

3029 

89  12 

14 

3013 

XVI. 
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125 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

■ 

of  the 
mth. 

P.  L. 

V 

P.L. 

P.L. 

P.L. 

Name  and  Direction 

Midnight 

of 

XVh 

of 

XVIIIh 

of 

XXJh 

of 

is 

Q 

of  Object. 

v^ 

DiflE. 

Diff. 

DiflE. 

Diflf. 

o          r          w 

e 

> 

m 

0          » 

n 

e 

t 

M 

7 

Saturn 

E. 

42    21    30 

3034 

40 

51 

59 

3040 

39  22 

36 

3047 

37 

53 

21 

3054 

Jupiter 

E. 

87    50    II 

3030 

86 

20 

36 

3034 

84  51 

06 

3039 

83 

21 

41 

3043 

1 

8 

Mars 

W. 

82    56    38 

3326 

84 

22 

16 

3229 

85  47 

51 

3232 

87 

13 

23 

1 
3935 

Spica 

W. 

75  15  53 

3054 

76 

44 

59 

3056 

78  14 

02 

3059 

79 

43 

02 

3061 

Antares 

W. 

30  34  56 

3242 

32 

00 

15 

3230 

33  25 

49 

3220 

34 

51 

36 

3210 

• 

Saturn 

E. 

30  29  21 

3094 

29 

01 

04 

3x04 

27  32 

58 

3114 

26 

05 

05 

3x24 

Jupiter 

E. 

75  55  43 

3059 

74 

26 

43 

3062 

72  57 

47 

3065 

71 

28 

54 

3067 

9 

Mars 

W. 

94  20  14 

3246 

95 

45 

29 

3248 

97  10 

40 

3250 

98 

35 

50 

3251 

Spica 

W. 

87  07  20 

307a 

88 

36 

04 

3073 

90  04 

47 

3074 

91 

33 

28 

3075 

Antares 

W. 

42  02  50 

3x78 

43 

29 

26 

3173 

44  56 

07 

3x69 

46 

22 

53 

3165 

Jupiter 

E. 

64  05  08 

3077 

62 

36 

30 

3078 

61  07 

54 

3079 

59 

39 

19 

3081 

lO 

Mars 

W. 

105  41  22 

3255 

107 

06 

26 

3257 

108  31 

28 

3256 

109 

56 

31 

3255 

Spica 

W. 

98  56  37 

3078 

100 

25 

13 

3079 

loi  53 

48 

3078 

103 

22 

24 

3078 

Antares 

W. 

53  37  43 

3150 

55 

04 

52 

3148 

56  32 

03 

3x45 

57 

59 

18 

3142 

Jupiter 

E. 

52  16  45 

3084 

50 

48 

16 

3085 

49  19 

48 

3085 

47 

51 

20 

3084 

II 

Mars 

W. 

117  01   56 

3252 

118 

27 

04 

3250 

119  52 

14 

3248 

121 

17 

26 

3247 

Spica 

W. 

no  45  32 

3073 

112 

14 

14 

3072 

113  42 

57 

3071 

115 

II 

42 

3069 

Antares 

W. 

65  16  23 

3129 

66 

43 

58 

3126 

68   II 

36 

3123 

69 

39 

18 

3x19 

Jupiter 

E. 

40  28  53 

3082 

39 

00 

21 

3082 

37  31 

49 

3080 

36 

03 

15 

3078 

Aldebaran 

E. 

115  31  06 

3068 

114 

02 

17 

3067 

112  33 

27 

3065 

III 

04 

34 

3062 

12 

Antares 

W. 

76  58  53 

3101 

78 

27 

02 

3096 

79  55 

16 

1 

3091 

81 

23 

36 

3087 

Jupiter 

E. 

28  39  58 

3071 

27 

II 

13 

3070 

25  42 

27 

3069 

24 

13 

39 

3067 

Aldebaran 

E. 

103  39  21 

3047 

102 

10 

07 

3044 

100  40 

49 

3040 

99 

II 

26 

3035 

13 

Antares 

W. 

88  46  43 

3061 

90 

15 

41 

3055 

91  44 

46 

3048 

93 

13 

59 

3042 

Saturn 

W. 

29  58  23 

3050 

31 

27 

34 

3039 

32  56 

59 

3027 

34 

26 

38 

3016 

Aldebaran 

E. 

91  43  02 

3010 

90 

13 

02 

3004 

88  42 

54 

2997 

87 

12 

38 

2990 

14 

Antares 

W. 

100  42   II 

3005 

102 

12 

17 

2997 

103  42 

33 

2989 

105 

13 

00 

2980 

Saturn 

W. 

41   58  12 

2964 

43 

29 

10 

2953 

45  00 

22 

2942 

46 

31 

48 

2931 

Aldebaran 

E. 

79  39  02 

2952 

78 

07 

49 

2944 

76  36 

26 

2935 

75 

04 

51 

2925 

Sun 

E. 

122  17  46 

3329 

120 

54 

09 

3319 

119  30 

20 

3309 

118 

06 

19 

3298 

15 

Antares 

W. 

112  48  02 

2934 

114 

19 

38 

2924 

115  51 

27 

2913 

117 

23 

29 

2903 

Saturn 

W. 

54  12  32 

2873 

55 

45 

25 

2860 

57  18 

35 

2847 

58 

52 

02 

2835 

Aldebaran 

E. 

67  23  46 

2873 

65 

50 

52 

2861 

64   17 

43 

2849 

62 

44 

19 

2837 

Sun 

E. 

III  02  57 

3239 

109 

37 

34 

3226 

108   II 

56 

3213 

106 

46 

03 

3199 

i6 

Saturn 

W. 

66  43  34 

2766 

68 

18 

47 

«75i 

69  54 

20 

2736 

71 

30 

12 

2721 

Jupiter 

W. 

20  25  31 

2807 

21 

59 

50 

2787 

23  34 

36- 

2767 

25 

09 

47 

2749 

Aldebaran 

E. 

54  53   12 

2771 

53 

18 

06 

2756 

51  42 

41 

2742 

50 

06 

57 

2727 

Sun 

E. 

99  32  25 

3127 

98 

04 

48 

3x11 

96  36 

52 

3095 

95 

08 

37 

3079 

17 

Saturn 

W. 

79  34  41 

2641 

81 

12 

40 

2625 

82  51 

01 

260S 

84 

29 

45 

259X 

Jupiter 

W. 

33  II  41 

2660 

34 

49 

15 

2642 

36  27 

13 

2624 

38 

05 

36 

2605 

Aldebaran 

E. 

42  03  15 

3650 

40 

25 

28 

2633 

38  47 

18 

2616 

37 

08 

45 

2600 

Sun 

E. 

87  42  16 

9994 

86 

II 

56 

2977 

84  41 

14 

2958 

83 

10 

09 

2941 

126 
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XYII. 


GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 

Diff. 

Illh 

P.  L. 

of 

Diff. 

Vlh 

P.L. 

of 

Diff. 

IXh 

P.L. 

of 
DifL 

0 

»     »# 

0         t         m 

e        > 

** 

0       0 

m 

l8 

Saturn 

W. 

86 

08  53 

3574 

87    48     24 

■3557 

89    28 

18 

2540 

91   08 

36 

3522 

a  Pegasi 

w. 

45 

28  51 

3007 

46  58  55 

2969 

48    29 

47 

2931 

50  01 

26 

2895 

Jupiter 

w. 

39 

44  24 

2588 

41  23  36 

2569 

43  03 

13 

2551 

44  43 

15 

2533 

Aldebaran 

E. 

35 

29  50 

2583 

33  50  32 

2566 

32  10 

50 

2548 

30  30 

44 

2531 

Sun 

E. 

81 

38  42 

2922 

80  06  51 

2903 

78  34 

36 

2885 

77  01 

58 

2866 

1 

19 

Saturn 

W. 

99 

36  19 

2433 

loi   19  07 

2415 

103  02 

20 

2398 

104  45 

58 

2380 

a  Pegasi 

W 

57 

50  41 

2735 

59  26  34 

2707 

61  03 

04 

2679 

62  40 

12 

2653 

Jupiter 

W. 

53 

09  52 

2440 

54  52  30 

2422 

56  35 

34 

2403 

58  19 

04 

3384 

Aldebaran 

E. 

22 

04  12 

8445 

20  21  42 

2428 

18  38 

47 

84ZX 

16  55 

28 

2396 

Sun 

E. 

69 

12  38 

2771 

67  37  32 

275a 

66  o2 

00 

2733 

64  26 

04 

3713 

20 

Saturn 

W. 

113 

30  32 

2293 

115  16  42 

2276 

117  03 

17 

2259 

118  50 

17 

2243 

a  Pegasi 

W. 

70 

54  29 

2532 

72  34  58 

2510 

74  15 

58 

3488 

1 

75  57 

28 

2467  ' 

Jupiter 

W. 

67 

03   13 

2294 

68  49  22 

2277 

70  35 

56 

2258 

72  22 

57 

2^41 

Sun 

E. 

56 

20  02 

2621 

54  41  35 

26q3 

53  02 

44 

2585 

51  23 

29 

2568 

21 

a  Pegasi 

W. 

84 

31   52 

2376 

86  16  01 

2360 

88  00 

33 

2345 

89  45 

27 

233  X 

Jupiter 

W. 

81 

24  18 

2x59 

83   13  47 

2144 

85  03 

39 

2130 

86  53 

53 

2x15 

Sun 

E. 

43 

01  29 

2489 

41  20  01 

2475 

39  38 

13 

2462 

37  56 

07 

2450 

26 

Sun 

W. 

28 

08  17 

2419 

29  51  24 

2426 

31  34 

21 

2435 

33  17 

06 

2445  ' 

Spica 

E. 

52 

09  56 

2079 

50  18  24 

2092 

48  27 

13 

2Z06 

46  36 

23 

SX20 

Mars 

E. 

53 

24  18 

2234 

51  36  41 

2847 

49  49 

24 

2262 

48  02 

28 

2276 

Antares 

E. 

97 

50  39 

2I2I 

96  00  12 

2X34 

94  10 

04 

2x46 

92  20 

15 

3X59 

27 

Sun 

W. 

41 

46  52 

25x0 

43  27  52 

2525 

45  08 

31 

2540 

46  48 

49 

2556 

Spica 

E. 

37 

27  55 

2200 

35  39  28 

22X8 

33  51 

27 

2237 

32  03 

54 

2256 

Mars 

E. 

39 

13  19 

2356 

•   37  28  41 

2373 

35  44 

28 

239X 

34  00 

40 

2410  < 

Antares 

E. 

83 

16  29 

2235 

81  28  53 

2251 

79  41 

42 

2268 

77  54 

56 

2285 

28 

Sun 

W. 

55 

04  26 

2645 

56  42  20 

2663 

58  19 

50 

2682 

59  56 

55 

2701 

Venus 

W. 

II 

07  32 

2562 

12  47  19 

2579 

14  26 

43 

2597 

16  05 

42 

2615 

Antares 

E. 

69 

07  39 

2379 

67  23  34 

2398 

65  39 

57 

2418 

63  56  48 

S438 

a  Aquila 

E. 

117 

15  47 

2843 

115  42  16 

2847 

114  08 

49 

2852 

"2    35 

29 

2859  1 

29 

Sun 

W. 

67 

55  57 

2797 

69  30  29 

28x6 

71  04 

37 

2835 

72    38 

20 

2854 

Venus 

W. 

24 

14  29 

2707 

25  51  00 

2725 

27  27 

07 

2743 

29   02 

50 

276X 

Antares 

E. 

55 

28  18 

9543 

53  48  05 

2565 

52  08 

22 

2587 

50    29 

09 

2610 

a  Aquilae 

E. 

104 

51  08 

2904 

103   18  54 

29x6 

lOI    46 

55 

2929 

100    15 

13 

2942 

Saturn 

E. 

112 

56  53 

2460 

hi   14  43 

2478 

109  32 

59 

2495 

107    51 

39 

25x2 

30 

Sun 

W. 

80 

20  48 

2948 

81   52  06 

2966 

83  23 

01 

2984 

84  53 

34 

3002   1 

Venus 

W. 

36 

55  27 

2851 

38  28  49 

2869 

40  01 

48 

288s 

41  34 

26 

2902 

Antares 

E. 

42 

20  53 

2729 

40  44  51 

2754 

39  09 

22 

2760 

37  34 

28 

2807 

a  Aquilas 

E. 

92 

41  08 

3018 

91   II   18 

3034 

89  41 

48 

305X 

88  12 

38 

3069 

Saturn 

E. 

99 

31  02 

2599 

97  52  06 

a6x6 

96   13 

33 

2632 

94  35 

22 

2649 

31 

Sun 

W. 

92 

20  52 

3087 

93  49   17 

3103 

95  17 

23 

3x19 

96  45 

10 

3135 

Venus 

W. 

49 

12  20 

2982 

50  42  55 

2997 

52   13 

II 

30x2 

53  43 

09 

3026 

a  Aquilae 

E. 

80 

52  18 

3 161 

79  25  22 

3x80 

77  58 

49 

3200 

76  32 

40 

3220 

1 

Saturn 

E. 

86 

29  56 

2728 

84  53  53 

2743 

83   18 

10 

2757 

81  42 

46 

2771 

\ 
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GREENWICH  MEAN  TIME. 

1 

1 

LUNAR  DISTANCES, 

« 

of  the    1 
mth. 

P.  L. 

P.L. 

P.L 

P.L. 

Name  and  Direction    1 

Midnight 

of 

XVh 

of 

XVIIIh 

of 

XXI»> 

of 

of  Object 

Diff. 

Diff. 

DiflL 

Di£ 

0 

»     i» 

0          *          w 

e         t 

• 

e         t 

m 

z8 

Saturn 

W. 

92 

49   19 

2504 

94  30  27 

2487 

96     II 

59 

2469 

97  53 

56 

2450 

a  Pegasi 

W. 

51 

33  51 

2861 

53  07  00 

2828 

54  40 

52 

2795 

56  15 

26 

2764 

Jupiter 

w. 

46 

23  43 

2515 

48  04  36 

2496 

49  45 

55 

2477 

51  27 

40 

2458 

Aldebaran 

w. 

28 

50  14 

3514 

27  09  20 

2496 

25  28 

01 

3480 

23  46 

19 

8462 

Sun 

E. 

75 

28  55 

2847 

73  55  28 

2828 

72  21 

36 

3809 

70  47 

19 

3790 

19 

Saturn 

W. 

106 

30  02 

2362 

108  14  31 

3344 

109  59 

26 

2327 

III  44 

46 

2309 

a  Pegasi 

W. 

64 

17  55 

2627 

65  56  13 

2602 

67  35 

05 

2577 

69  14 

31 

2554 

Jupiter 

W. 

60 

03  01 

2366 

61  47  24 

2348 

63  32 

14 

2330 

65  17 

30 

231 1 

Aldebaran 

E. 

15 

II  46 

2383 

13  27  45 

2368 

II  43 

24 

2356 

9  58  46 

2344 

Sun 

E. 

62 

49  42 

2694 

61   12  54 

2676 

59  35 

42 

2657 

57  58 

04 

2639 

20 

Saturn 

W. 

120 

37  40 

2227 

122  25  27 

2212 

124  13 

37 

2x97 

126  02 

09 

2182 

a  Pegasi 

W. 

77 

39  27 

2448 

79  21  54 

2429 

81  04 

47 

I410 

82  48 

07 

2393 

Jupiter 

W. 

74 

10  23 

2224 

75  58  15 

2208 

77  46 

31 

3x91 

79  35 

12 

2x74 

Sun 

E. 

49 

43  50 

36SZ 

48  03  48 

2535 

46  23 

23 

2520 

44  42 

37 

3504 

21 

a  Pegasi 

W. 

91 

30  42 

2317 

93   16  16 

2305 

95  02 

08 

2294 

96  48 

17 

2283 

1 

Jupiter 

W. 

88 

44  29 

2I0I 

90  35  27 

2087 

92  26 

46 

2075 

94  18 

24 

2064 

1 

Sun 

E. 

36 

13  44 

2439 

34  31  05 

24*9 

32  48 

II 

2420 

31  05 

04 

2413 

26 

Sun 

W. 

34 

59  37 

2456 

36  41   52 

2468 

38  23 

50 

248Z 

40  05 

31 

2494 

Spica 

E. 

44 

45  55 

2135 

43  55  49 

2151 

41  06 

07 

2167 

39   16 

48 

3183 

Mars 

E. 

46 

15  53 

2291 

44  29  40 

2307 

42  43 

50 

2323 

40  58 

22 

2339 

Antares 

E. 

90 

30  46 

2174 

88  41   39 

2x88 

86  52 

53 

2202 

85  04 

29 

32X8 

27 

Sun 

W. 

48 

28  44 

3574 

50  08  15 

2591 

51  47 

23 

2608 

53  26 

07 

3626 

Spica 

E. 

30 

16  49 

2276 

28  30  14 

2297 

26  44 

10 

23x8 

24  58 

37 

2340 

Mars 

E. 

32 

17  19 

2429 

30  34  25 

2448 

28  51 

58 

2468 

27  09 

59 

3488 

Antares 

E. 

76 

08  35 

2304 

74  22  41 

2322 

72  37 

13 

3340 

70  52 

12 

2359 

28 

Sun 

W. 

61 

33  34 

2720 

63  09  48 

2739 

64  45 

36 

2758 

66  20 

59 

9777 

Venus 

W. 

17 

44  16 

2633 

19  22  26 

2651 

21  00 

12 

2669 

22  37 

33 

2688 

Antares 

E. 

62 

14  07 

2459 

60  31  56 

?48o 

58  50 

14 

2500 

57  09 

01 

2523 

a  Aquils 

E. 

III 

02   17 

2866 

109  29  14 

2873 

107  56 

20 

2882 

106  23 

37 

3892 

29 

Sun 

W. 

74 

II  38 

a873 

75  44  32 

2892 

77  17 

01 

291 Z 

78  49 

06 

9929 

Venus 

W. 

30 

38  09 

2780 

32  13  03 

2798 

33  47 

34 

2815 

35  21 

42 

2833 

Antares 

E. 

48 

50  27 

2632 

47  12  15 

2656 

45  34 

36 

2679 

43  57 

28 

2704 

a  Aquilae 

E. 

98 

43  47 

2956 

97  12  39 

2971 

95  41 

50 

2985 

94  II 

19 

300X 

1 

Saturn 

E. 

106 

10  43 

2530 

104  30  12 

2548 

102  50  05 

2565 

loi   10 

22 

3582 

30 

Sun 

W. 

86 

23  44 

3019 

87  53  33 

3037 

89  23 

00 

3054 

90  52 

06 

3070 

Venus 

W. 

43 

06  42 

2919 

44  38  37 

2935 

46  10 

II 

2951 

47  41 

25 

2966 

Antares 

E. 

36 

00  09 

2836 

34  26  28 

2866 

32  53 

26 

2898 

31  21 

05 

2932 

\ 

a  Aquilae 

E. 

86 

43  50 

3087 

85  15  24 

3105 

83  47 

20 

3x23 

82   19 

38 

3142 

Saturn 

E. 

92 

57  34 

2666 

91  20  08 

2681 

89  43 

03 

2697 

88  06 

19 

27x3 

31 

Sun 

W. 

98 

12  37 

3150 

99  39  46 

3164 

lOI    06 

38 

3X78 

102  33 

13 

3x93 

• 

Venus 

W. 

55 

12  49 

3041 

56  42   II 

3055 

58  II 

16 

3067 

59  40 

06 

3080 

a  Aquilae 

E. 

75 

06  54 

3241 

73  41   33 

32G2 

72  16 

37 

3282 

70  52 

05 

3303  ' 

Saturn 

E. 

80 

07  40 

2786 

78  32  54 

2800 

76  58 

26 

2813 

75  24 

15 

2836 
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AT  GREENWICH  APPARENT  NOON 

- 

THE  SUN'S 

1 

1 

O 

4 
§ 

« 

O 

w 

Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 

Equation  of 

Time, 

to  be 

Added 

to 

Apparent 

Time. 

Diff.  for 
1  Hour. 

1 
1 

Apparent 
Right  Ascensioa 

Diff.  for 
I  Hour. 

Apparent 
Declination. 

Diff.  for 
I  Hour. 

Semi- 
diameter. 

Sat. 

SUN 

Mon. 

I 
2 

3 

h      m       s 

8  41  53.09 

8  45  46.35 
8  49  38.99 

s 

+  9.733 
9.707 

9.681 

0         '       't 
N.18    15    42.6 
18    00   44.3 
17    45    28.4 

-37.06 
37.80 
38.52 

>           n 
15     47.40 

15     47.53 
15     47.67 

s 
66.69 

66.60 

66.52 

m        8 

6  11.57 
6  08.29 

6  04.38 

s 
0.123 

0.149 

0.175 

Tues. 
Wed. 
Thur. 

4 

5 
6 

8  53  31.01 

8  57  22.42 

9  01   13.21 

+  9.655 
9.630 

9.605 

17    29    55.1 
17    14    04.8 
16    57    57.8 

-  39.24 
39.95 

40.64 

15      47.80 

15      47.94 
15      48.08 

66.43 
66.34 
66.26 

5  59.85 
5  54.73 
5  48.98 

1 
0.201 
0.226 
0.251 

Frid. 

Sat. 

SUN 

7 
8 

9 

9  05  03.40 
9  08  52.99 
9  12  42.00 

+  9.580 

9.555 
9.531 

16   41    34.4 
16    24    54.7 
16    07    59.2 

-41.32 
41.99 

42.64 

15      48.23 

-s  48.37 

15  48.52 

66.17 
66.09 
66.00 

5  42.63 

5  35.69 
5  28.16 

0.276 
0.301 

0.325 

Moja. 
Tufs. 
Wed. 

lO 

II 

12 

9  16  30.42 
9  20  18.26 
9  24  05.55 

+  9.506 
9.482 

9.459 

15    50    48.1 

15  33  21.7 
15  15  40.3 

-43.28 
43.92 
44.54 

15  48.67 

15  48.83 
15  48.99 

65.92 

65-83 
65.75 

5  20.05 
5  11.36 
5  02.13 

0.350 

0.373 

0.396 

1 

Thur. 

Frid. 

Sat.' 

13 
15 

9  27  52.29 
9  31   38.48 
9  35  24.14 

+  9.436 
9.414 

9.392 

14  S7  44-1 
14  39  33.6 
14  21  09.1 

-45.14 

45.74 
46.32 

15  49-15 
15  49.31 
15  49-47 

65-67 
65-59 
65.51 

4  52.33 
4  42.00 

4  31.14 

0.419 
0.441  j 

0.463  1 

1 

SUN 

Mon. 

Tues. 

i6 

17 
i8 

9  39  09.28 

9  42  53.90 
9  46  38.03 

+  9.370 
9.349 
9.329 

14  02  30.7 

13  43  38.8 
13  24  33.8 

—  46.89 

47-44 
47.97 

15  49-65 
15  49.82 

15  49-99 

65-43 
65.36 

65.28 

4  19.75 
4  07.86 

3  55.47 

0.485 
0.506 

0.526  1 

1 

Wed. 
Thur. 
Frid. 

19 

20 
21 

9  50  21.67 
9  54  04.82 
9  57  47.50 

+  9.309 
9.289 

9.269 

13  05  16.0 
12  45  45.6 
12  26  03.1 

-48.50 
49.02 
49.52 

15  50.17 
15  50.35 
15  50.54 

65.21 

65.13 
65.06 

3  42.58 
3  29.22 

3  15.39 

0.546 
0.566 
0.586 

Sat. 

SUN 

Mon. 

22 

23 

24 

10  01  29.71 
10  05  11.46 
10  08  52.75 

+  9.250 
9.231 
9.212 

12  06  08.7 
II  46  02.9 
II  25  45.9 

—  50.00 
50.48 

50.93 

15  50.74 
15  50.94 
15  51.14 

64-99 

64-93 
64.86 

3  01.07 
2  46.31 
2  31.09 

0.605 
0.624 
0.643 

1 

Tues. 
Wed. 
Thur. 

25 
26 

27 

10  12  33.60 
10  16  14.03 
10  19  54.02 

+  9.194 
9.176 

9.159 

II  05  18.0 

10  44  39.7 
10  23  51.2 

-51.38 
51.81 
52.23 

15  51.35 
15  51.57 
15  51.79 

64.80 
64.74 
64.68 

2  15.43 

I  59.35 
I  42.84 

0.661 
0.679 
0.696 

Frid. 
Sat. 
SUN 
Mon. 

28 
29 

30 
31 

10  23  33.61 
10  27  12.80 
10  30  51.61 
10  34  30.05 

+  9.142 
9.126 

9.109 
9.094 

10  02  52.9 

9  41  45.1 
9  20  28.1 

8  59  02.3 

-52.63 
53.02 

53.41 
53.76 

15  52.01 
15  52.23 

15  52.45 
15  52.68 

64.63 

64-57 
64.52 

64.47 

I  25.92 
I  08.59 
0  50.91 
0  32.85 

1    0.713 
0.729 

0.745 
0.760 

Tues. 

32 

10  38  08.15 

4-  9.080 

N.  8  37  27.8 

-54.10 

15  52.91 

64.42 

0  14.46 

0.774 

NoTB.— The 
The 

mean  time  of  semidiameter  pas 
sign  —  prefixed  to  the  hourly  < 

ming  the  meridian  may  be  foui 
change  of  declination  indicate 

id  by  subtractii 
8  that  north  d( 

ag  ai8*  fro 
Bclinations 

—               1 

m  the  sidereal  time. 
1  are  decreasing. 

11. 
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AT  GREENWICH  MEAN.  : 

NOON. 

THE 

SUN'S 

i 

"S 

1 

■ 

1 

s 

-3 

o 
>> 

c« 

Q 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

Diff.  for 
I  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Diff.  for 
z  Hour. 

Apparent 
Declination. 

Diff.  for 
I  Hour. 

i  Sat. 
SUN. 
Mon. 

I 
2 

3 

b      m        s 

8  41  52.08 

8  45  45-36 
8  49  38.01 

s 

+  9.733 
9.707 

9.681 

0        '         tt 
N.18    15    46.4 
18    00   48.2 
17    45    32.2 

•• 

-37.06 
37.80 
38.52 

m         s 

6  11.58 
6  08.30 
6  04.40 

s 
+  0.123 
0.149 
0.175 

h      m        3 

8  35  40.50 
8  39  37-06 
8  43  33.61 

Tues. 
Wed. 
Thur. 

4 

5 
6 

8  53  30-04 

8  57  21.47 

9  01   12.28 

+  9.655 
9.630 

9.605 

17    29    59.0 
17    14   08.8 
16    58    01.8 

-  39.24 

39.95 
40.64 

5  59.87 

5  54.75 
5  49-00 

+  0.201 
0.226 
0.251 

8  47  30.17 
8  51  26.72 

8  55  23.28 

Frid. 

Sat. 

SUN 

7 
8 

9 

9  05  02.49 
9  08  52.10 
9  12  41.13 

+  9.580 
9J555 
9.531 

16   41    38.3 
16    24    58.6 
16   08    03.1 

-41.32 
41.99 
42.64 

5  42.66 

5  35.72 
5  28.19 

+  0.276 
0.301 

0.325 

8  59  19.83 

9  03  16.38 

9  07  12.94 

Mon. 
Tues. 
Wed. 

lO 

II 

12 

9  16  29.57 
9  20  17.44 
9  24  04.76 

+  9.506 

9-483 
9.460 

15    50    51.9 

15  33  25.5 
15  15  44.0 

-  43.28 
4392 

44.54 

5  20.08 

5  11.39 
5  02.16 

+  0.350 

0.373 
0.396 

9  II  09.49 
9  15  06.05 
9  19  02.60 

Thur. 

Frid. 

Sat. 

13 
15 

9  27  51-52 
9  31  37.74 
9  35  23.43 

+  9.437 
9.415 
9.393 

14  57  47.8 
H  39  37.2 
14  21   12.6 

-45.14 

45-74 
46.32 

4  52.36 
4  42.03 
4  31-17 

+  0.419 
0.441 
0.463 

9  22  59.16 
9  26  55.71 
9  30  52.26 

SUN, 

Mon. 

Tues. 

i6 

17 
i8 

9  39  08.60 
9  42  53-26 
9  46  37.42 

+  9.371 
9350 
9-330 

14  02  34.0 

13  43  42-1 
13  24  37.0 

—  46.89 

47.44 
47.98 

4  19.78 
4  07.89 

3  55.50 

+  0.485 
0.506 
0.526 

9  34  48.82 

9  38  45.37 
9  42  41.92 

Wed. 
Thur. 

Frid. 

1 

19 

20 
21 

9  50  21.09 
9  54  04.28 
9  57  47.00 

+  9.310 
9.290 
9.270 

13  05  19.0 

12  45  48-5 
12  26  05.8 

-  48.51 
49.03 
49.53 

3  42.61 
3  29.25 
3  15.42 

+  0.546 
0.566 
0.586 

9  46  38.48 

9  50  35.03 
9  54  31.58 

Sat. 

SUN, 

Mon. 

22 

23 
24 

10  01  29.24 
10  05  11.03 
10  08  52.36 

-»-  9.251 
9.232 
9.213 

12  06  II. 3 
II  46  05.2 
II  25  48.0 

—  50.01 
50.49 

50.94 

3  01.10 

2  46.34 
2  31.12 

+  0.605 
0.624 
0.643 

9  58  28.14 
10  02  24.69 
10  06  21.24 

Tues. 

Wed. 

:  Thur. 

25 
26 

27 

10  12  33.26 
10  16  13.72 
10  19  53-76 

+  9. 195 
9.177 

9.160 

II  05  20.0 
10  44  41.4 
10  23  52.7 

-51-39 
51.82 

52.24 

2  15.46 

I  59.37 
I  42.86 

+  0.661 
0.679 
0.696 

10  10  17.80 
10  14  14.35 
10  18  10.90 

Frid. 
Sat. 
SUN. 
Mon. 

28 
29 

30 
31 

10  23  33.39 
10  27  12.62 
10  30  51.48 
10  34  29.97 

•<-9'M3 
9.127 

9.  II I 

9.096 

10  02  54.2 
9  41  46.1 
9  20  28.9 
8  59  02.8 

-  52.64 
53.03 
53.41 
53.77 

I  25.94 
I  08.61 
0  50.92 
0  32.86 

+  0.713 
0.729 

0.745 
0.760 

10  22  07.45  , 
10  26  04.01 
10  30  00.56 

10  33  57.11 

Tues.  1 

32 

10  38  08.12 

+  9.082 

N.  8  37  28.1 

-54.11 

0  14.46 

+  0.774 

10  37  53.66 

NoTB.— The  se 

The  si 

deer 

imidiameter  for  me 
gn  —  prefixed  to  th( 
easing. 

an  noon  ms 
i  hourly  chi 

ly  he  assumed  the  s 
inge  of  declination  i 

ame  as  that 
ndicates  th: 

.  for  apparent 
ait  north  declin. 

noon, 
aitions  are 

Diff.  for  X  Hour, 

+9.8565'. 
(Table  III.) 
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IIL 


AT  GREENWICH  MEAN  NOON. 


5 

d 
o 

S 

« 

-a 

O 

R 

Q 


I 

2 
3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
H 
15 

i6 

17 
i8 

20 
21 


C9 

> 

.a 

o 

>^ 
ft 

Q 


213 
214 

216 
217 
218 

219 
220 
221 

222 
223 
224 

225 
226 
227 

228 
229 
230 

231 
232 

233 


THE  SUN'S 


TRUE  LONGITUDE. 


22 

234 

23 

235 

24 

236 

25 

237 

26 

238 

27 

239 

28 

240 

29 

241 

30 

242 

31 

243 

32 

244 

128  03    12.2 

129  00    36.7 
129    58    01.8 

130  55  27-6 

131  52  54-3 

132  50  21,8 

133  47  50-2 

134  45  19.7 

135  42  50-2 

136  40  21.9 

137  37  54-8 

138  35  29.1 

139  33  04.7 

140  30  41.7 

141  28  20.3 

142  26  00.5 

143  23  42.2 

144  21  25.6 

145  19  10.5 

146  16  57.1 

147  14  45-2 

148  12  34.9 

149  10  26.1 

150  08  18.6 

151  06  12.6 

152  04  07.8 

153  02  04.4 

153  60  02.2 

154  58  01.3 

155  56  01.8 

156  54  03-6 

157  52  06.8 


2  38.9 
o  03.2 

57  28.2 


54 
52 

49 


53.9 
20.4 

47.8 


47  16. 1 

44  45-4 
42  15.9 

39  47.4 
37  20.2 

34  54-4 

32  29.9 
30  06.8 

27  45.3 

25  25.4 
23  07.0 

20  50.2 

18  35-1 
16  21.6 
14  09.6 

II  59.2 
9  50-2 
7  42.7 

5  36.5 

3  31-7 
I  28.1 

59  25.9 
57  24.9 
55  25.2 
53  27.0 

51  30.1 


Diff.  for 
z  Hoar. 


+ 


43-51 
43-53 
43-56 

43.59 
4363 
43.66 

43-71 

43.75 
43.80 

43.85 
43-90 
43.96 

44.02 
44.08 
44.14 

44.21 
44.27 

44-34 

44.41 
44-47 
44-54 

44.60 
44.66 

44.72 

44-77 
44-83 
44.88 

44.94 
44.99 
45.05 
45.10 


+  145.16 


+ 


LATITUDE. 


+  0.86 
0.94 
1. 00 

+  1.04 
1.06 

1.05 

+  I-OO 
0.94 
0.85 

+  0.74 
0.62 
0.49 

+  0.35 
0.22 

0.12 

+  0.02 

—  0.05 
0.08 

—  0.09 
0.07 

—  0.02 

+  0.06 
0.18 
0.31 

+  0.44 

0.57 
0.71 

+  0.83 
0.92 
0.98 
1.02 

+  1-04 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


0.006  4230 
0.006  3640 
0.006  3035 

0.006  2414 
0.006  1780 
0.006  1 132 

0.006  0471 

0.005  9799 
0.005  91 14 

0.005  8417 
0.005  7708 
0.005  6987 

0.005  6253 
0.005  5506 
0.005  4745 

0.005  3969 
0.005  3177 
0.005  2368 

0.005  1540 
0.005  0692 
0.004  9824 

0.004  8935 
0.004  8024 
0.004  7093 

0.004  6 1 41 
0.004  5 1 71 
0.004  4183 

0.004  3178 
0.004  2159 
0.004  1 1 28 
0.004  0085 

0.003  9032 


Diff.  for 
X  Honr. 


-  24.2 
24.9 

25.5 

-  26.1 
26.7 

27.3 

-  27.8 
28.3 
28.8 

-  29.3 
29.8 

30.3 

-  30.9 

31-5 
32.0 

-  32.7 
33.4 
34-1 

-  34-9 

35-7 
36.6 

-  37-5 
38-4 
39.2 

-  40.0 
40.8 
41.5 

-  42.2 
42.7 
43-2 
43.7 

-  44-1 


NoTB.— The  lonKitudes  in  the  column  A  are  referred  to  the  true  equinox  of  their  own  date,  while 
those  in  the  column  A'  are  referred  to  the  mean  equinox  of  the  beginning  of  the  Besselian 
fictitious  year. 


Mean  Time 

of 

Sidereal  Noon. 


m 


5  21  48.07 
5  17  52.16 
5  13  56.25 

5  10  00.34 
5  06  04.43 
5  02  08.53 

4  58  12.62 
4  54  16.71 
4  50  20.80 

4  46  24.89 
4  42  28.98 

4  38  33-07 

4  34  37.17 
4  30  41.26 

4  26  45.35 

4  22  49.44 
4  18  53.54 
4  14  57-63 

4  II  01.72 
4  07  05.81 
4  03  09.91 

3  59  14.00 
3  55  18.09 
3  51  22.18 

3  47  26.28 

3  43  30-37 
3  39  34-46 

3  35  38.56 
3  31  42.65 
3  27  46.74 

3  23  50.84 


13  19  54-93 


Diff.  for  z  Hoar. 
—  9.8296'. 
(Table  II.) 
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GREENWICH 

MEAN  TIME. 

« 

THE 

MOON'S 

a 
o 

o 

<    Q 

I 
2 

3 

SEMIDIAMETER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight 

Noon. 

Diff.  for 
X  Hour. 

Midnight 

Diff.  for 
I  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
I  Hour. 

Noon. 

d 
8.0 

9.0 

1 0.0 

•        »» 
15    II.9 
15    02.0 

14  54-4 

»       •» 
15   06.7 

14  57-9 
14  51-4 

55  40-8 
55  04-6 
54  36.7 

-1.68 

1-33 
0.99 

55  21.7 
54  49-6 
54  25.7 

-I.51 
1. 16 
0.83 

h      m 

7  00.3 

7  48.6 

8  36.8 

m 
+  2.01 

2.01 

2.00 

4 

5 
6 

1 

14  49.0 
14  45.6 
14  44.0 

14  47.0 
14  44.6 
14  43.8 

54  16.8 
54  04-2 
53  5^-5 

—  0-67 
0.38 

—  0.11 

54  09.6 
54  00.6 

53  57.9 

—  0.52 

—  0.24 
+  0.01 

9  24.7 

10    12.0 
10    58.6 

+  1.98 

1.95 
1.92 

II.O 
12.0 
13.0 

1 

1     7 
1     8 

1     9 

1 

14  44.0 
14  45.6 
14  48.6 

14  44-7 
14  46.9 

14  50.6 

53  58.7 

54  04-4 
54  15-3 

+  0.13 

0-35 
0.56 

54  00-9 
54  09-2 
54  22.6 

+  0.24 

0-45 
0.67 

11  44.1 

12  28.7 

13  12.6 

+  1.88 
1.84 
1.82 

14.0 
15.0 
16.0 

!    lO 
II 
12 

14  52.9 

14  58.7 

15  06.0 

14  55.7 

15  02.2 

15  10.2 

54  31.4 

54  52.5 

55  19-2 

+  0.77 

I.OO 

1.23 

54  41-2 

55  05-1 
55  34-7 

+  0.88 
I. II 

1.35 

13  56.2 

14  40.0 

15  24.6 

-f  1.82 
1.84 
1.89 

17.0 
18.0 
19.0 

13 

i  H 

15 

15  14.8 
15  25.2 

15  37.1 

15  19-9 
15  31.0 

15  43.5 

55  51.6 

56  29.8 

57  13.3 

+  1.47 
1.70 
1.90 

56  1 0.0 

56  50.9 

57  36.7 

+  1-59 
1.81 

1.98 

16    10.7 

16  59.0 

17  50.1 

+  1.96 
2.07 
2.19 

20.0 
21.0 
22.0 

,  i6 

1  17 

i8 

15  50-0 

16  03.5 

16  16.5 

15  56.7 

16  10. 1 

16  22.4 

58  00.8 

58  50-1 

59  37.8 

+  2.03 
2.04 
1.89 

58  25.4 

59  14-4 
59  59.7 

+  2.05 
1.98 

1.73 

18  44.2 

19  41-3 

20  40.7 

+  2.32 

2.43 
2.50 

'   23.0 
24.0 
25.0 

19 

.    20 

1    21 

1 

16  27.8 
16  36.2 
16  40.5 

16  32.5 
16  38.9 
16  40.8 

60  19.4 

60  50.2 

61  05.8 

+  1-53 
0.98 

+  0.28 

60  36.5 

61  00. 1 
61  06.9 

+  1.28 
+  0.65 

—  O.IO 

21  41. 1 

22  41. 1 

23  39.6 

+  2.51 
2.47 
2.40 

26.0 
27.0 
28.0 

22 

1 

'    23 

.    24 

16  39.8 
16  34.1 
16  24.0 

16  37.5 
16  29.5 
16  17.7 

61  03.3 
60  42.5 
60  05.5 

-0.49 
1.22 
1.81 

60  55.1 
60  25.8 
59  42.2 

-0.86 

1-54 
2.03 

6 

0  36.1 

1  30-5 

+  2.31 
2.23 

29.0 
0.7 

1.7 

25 

26 

27 

1 

16  10.6 
15  55.6 
15  40-2 

16  03.3 

15  47-9 
15  32.8 

59  16.7 
58  21.4 
57  24.8 

-  2.20 
2.35 
2.31 

58  49.5 
57  52.9 
56  57.5 

—  2.30 
2.35 
2.23 

2  23.1 

3  14-4 

4  04-7 

+  2.16 
2.11 
2.08 

2.7 
3.7 

4-7 

28 

29 
30 
31 

15  25.7 
15  12.8 

15  02.3 
14  54-3 

15  19-0 
15  07.3 
14  58.0 
14  51.2 

56  31.4 
55  44-3 
55  05.5 
54  36.1 

—  2.10 
1.80 
1.42 
1.03 

56  06.9 
55  23.8 
54  49.6 
54  25.0 

—  1.96 
1. 61 
1.22 
0.83 

4  54-4 

5  43-7 

6  32.6 

7  20.9 

+  2.06 
2.04 
2.02 
2.00 

5-7 
6.7 

7-7 
8.7 

32 

14  48.9 

14  47.1 

54  16.3 

-0.63 

54  09-8 

-0.44 

8  08.5 

+  1.97 

9.7  1 

■   I 

r 
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V 


GREENWICH 

MEAN 

TIME. 

f 

THE  MOON'S 

RIGHT 

ASCENSION  AND  DECLINATION. 

Hour 

Right 

Diff.  for 

Declinarinn. 

Diff.  for 

Hour. 

Right 

Diff.  for 

DecIinatioiL 

Diff.  for 

AAWUA  ■ 

Ascension. 

z  Minate. 

m^mit\^ 

I  Minate. 

Ascension. 

x  Minate. 

z  Minute. 

SATURDAY  1. 

MONDAY  3. 

h 

m 

s 

:      s 

0 

f 

n 

n 

h 

m        s 

s 

0        1 

n 

n 

o 

15 

22 

18.54 

+  8.1138 

S.  14 

55 

26.7 

-5.929 

0 

17 

03    39.80 

+  2. 1073 

S.  18  05 

23-7 

—  Z.92O 

I 

15 

24 

25.36 

4.1137 

15 

01 

20.1 

5.851 

I 

17 

05   46.23 

2.1070 

18  07 

16.3 

X.833 

2 

15 

26 

32.18 

2.1136 

15 

07 

08.8 

5.773 

2 

17 

07    52.64 

2.1067 

18  09 

03.7 

X.747 

3 

15 

28 

38.99 

a.xi35 

15 

12 

52.7 

5.692 

3 

17 

09    59.03 

2.ZO63 

18  10 

45.9 

1.660 

4 

15 

30 

45- 80 

2. 1135 

15 

18 

31.8 

5.613 

4 

17 

12   05.39 

2. 1058 

18    12 

22.9 

1.573 

5 

15 

32 

52.61 

a.  "34 

15 

24 

06.2 

5. '33 

5 

17 

14   11-73 

2. 1054 

18    13 

54.7 

1.487 

6 

15 

34 

59.41 

2.1133 

15 

29 

35.8 

5.453 

6 

17 

16  18.04 

2.ZO50 

18    15 

21.3 

X.4OO 

7 

15 

37 

06.20 

2. 1 132 

15 

35 

00.6 

5-373 

7 

17 

18  24.33 

2.1046 

18    16 

42.7 

1.313 

(8 

15 

39 

12.99 

2.1132 

15 

40 

20.6 

5.a93 

8 

17 

20  30.59 

2.XQ4X 

18    17 

58.9 

1.227 

9 

15 

41 

19.78 

i.1131 

15 

45 

35-8 

5.2x3 

9 

17 

22  36.82 

2.  XO36 

18    19 

09.9 

I.Z4O 

lO 

15 

43 

26.56 

2. I 130 

15 

50 

46.1 

5. 131 

10 

17 

24  43.02 

2. IO3Z 

18    20 

15.7 

1.053 

II 

15 

45 

33-34 

2. I 129 

15 

55 

51-5 

5.049 

II 

17 

26  49.19 

2.Z086 

18    21 

16.3 

0.967 

12 

15 

47 

40. 11 

2. I 128 

16 

00 

52.0 

4.967 

12 

17 

28  55.33 

2.I02I 

18    22 

II. 7 

0.880 

13 

15 

49 

46.88 

2.1128 

16 

05 

47-6 

4.886 

13 

17 

31  01.44 

2.IO16 

18    23 

01.9 

0.793 

14 

15 

51 

53.65 

2.ZZ28 

16 

10 

38.3 

4.804 

14 

17 

33  07.52 

2.IOIO 

18    23 

46.9 

0.707 

15 

15 

54 

00.41 

2.X127 

16 

15 

24.1 

4.7M 

15 

17 

35  13.56 

2.1004 

18    24 

26.7 

0.621 

i6 

15 

56 

07.17 

2.1127 

16 

20 

05.0 

4.640 

16 

17 

37   19-57 

8.0998 

18    25 

01.4 

0.534 

17 

15 

58 

13.93 

2. 1X26 

16 

24 

40.9 

4.558 

17 

17 

39  25.54 

2.0992 

18    25 

30.8 

0.448 

i8 

i6 

00 

20.68 

8.1X25 

16 

29 

II. 9 

4.475 

18 

17 

41  31-47 

2.0985 

18    25 

55-1 

0.362 

19 

i6 

02 

27.43 

2.II25 

16 

33 

37-9 

4.393 

19 

17 

43  37.36 

2.0979 

18    26 

14.2 

0.275 

20 

i6 

04 

34.18 

2.x 124 

16 

37 

58.9 

4.308 

20 

17 

45  43.22 

2.0973 

18    26 

28.1 

0.188 

21 

i6 

06 

40.92 

2.x 133 

16 

42 

14.9 

4.235 

21 

17 

47  49.04 

2.0966 

18    26 

36.8 

0.Z08 

22 

i6 

08 

47.66 

2.1X22 

16 

46 

25.9 

4.14a 

22 

17 

49  54-81 

8.0958 

18    26 

40.4 

—  0.017 

23 

i6 

10 

54.39 

+  2.IX2I 

;UNDA^ 

S.I6 
)r  2. 

50 

31-9 

-4.058 

23 

17 

52  00.54 

+  2.0952 
LJESDA 

S.18    26 

Y  4. 

38.8 

+  0.069 

O 

i6 

13 

01. II 

+  2.II20 

S.16 

54 

32.8 

-3.973 

0 

17 

54  06.23 

+  2.0944 

S.18    26 

32.1 

+  0.155 

I 

i6 

15 

07.83 

2. 1 120 

16 

58 

28.7 

3.890 

I 

17 

56  11.87 
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5.158  " 

19 

14 

03 

46.03 

2.1863 

10  12  52.5 

8.803 

19 

15 

47  42.93 

a. 1485 

15 

49 

18.0 

5.073   ' 

20 

14 

05 

57.17 

2. 1852 

10  21  38.7 

8.736 

20 

15 

49  51.82 

a.  1479 

15 

54 

19.8 

4.988 

21 

M 

08 

08.25 

8. 184 1 

10  30  20.8 

8.668 

21 

15 

52  00.68 

a. 1473 

15 

59 

16.6 

4.903  . 

22 

14 

10 

19.26 

a. 1830 

lo  38  58.8 

8.598 

22 

15 

54  09.49 

2.X466 

16 

04 

08.2 

4.818  ' 

23 

14 

12 

30.21 

8.1820 

10  47  32.6 

8.529 

23 

15 

56   18.27 

3.1460 

16 

08 

54.7  i 

4.73a  ! 

24 

14 

14 

41.10 

-f  3.1810 

S.  10  56  02.3 

-  8.460 

24 

15 

58  27.01  , 

+  2.X453 

S.I6 

13 

36.0  . 

-4.646 

XII. 
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GREENWICH 

MEAN  TIME. 

1 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

1 
1 

'  Hour. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Hour. 

Rigbt 

Diff.  for 

Dec  1  i  no  ^^ '^n - 

Diff.  for  \ 

■ 

Ascension. 

I  Minute. 

z  Minute. 

Ascension. 

I  Minute. 

1  Minute. 

SA 

TURDi^ 

lY  29. 

MONDAY  31. 

1 
1 

h 

m 

s 

s 

0            >          n 

n 

h     m       s 

s 

0 

r 

n 

»» 

O 

15 

58 

27.01 

+  a. 1453 

S.  16  13  36.0 

-4.646 

0 

17   40   34.88 

+  2.1070 

S.I8 

16 

07.9 

-0.453 

I 

l6 

00 

35.71 

2.1447 

16    18    12.2 

4.560 

I 

17   42    41.27 

3.1059 

18 

16 

32.5 

0.367   ' 

2 

i6 

02 

44.37 

a.1441 

16    22    43.2 

4.474 

2 

17  44  47.59 

3.X048 

18 

16 

5^.9 

0.281 

3 

i6 

04 

53.00 

2.X434 

16    27   09.1 

4.388 

3 

17   46    5385 

2.X038 

18 

17 

06.2 

O.X95 

4 

i6 

07 

01.58 

2.1428 

16    31    29.7 

4.30Z 

4 

17   49   00.05 

3.1028 

18 

17 

15.3 

0.X08 

5 

i6 

09 

10.13 

3. I431 

16  35  45.2 

4.3x5 

5 

17    51    06.19 

3. 1018 

18 

17 

19.2 

—  0.022 

6 

i6 

11 

18.63 

2.I414 

16  39  55.5 

4.X38 

6 

17    53    12.26 

2.X006 

18 

17 

17.9 

■I-  0.064 

7 

i6 

13 

27.10 

2.1408 

16  44  00.6 

4.043 

7 

17    55    18.26 

3.0995 

18 

17 

".5 

0.150 

8 

i6 

15 

35.52 

2.  X401 

16  48  00.5 

3.954 

8 

17    57    24.20 

3.0984 

18 

16 

59.9 

1 

0.236 

'      9 

i6 

17 

43.91 

2.1394 

16  51  55.1 

3.867 

9 

17    59   30.07 

3.0973 

18 

16 

43.2 

0.321    , 

lO 

i6 

19 

52.25 

2.1388 

16  55  44.5 

3.780 

10 

18   01    35.87 

3.0962 

18 

16 

21.4 

0.407 

II 

i6 

22 

00.56 

2. 138X 

16  59  28.7 

3.693 

II 

18   03    41.61 

2.0951 

18 

15 

54.4 

0.493 

12 

i6 

24 

08.82 

a. 1373 

17  03  07.7 

3.606 

12 

18   05   47.28 

3.0939 

18 

15 

22.3 

0.578 

13 

i6 

26 

17.04 

2.1367 

17  06  41.4 

3.518 

13 

18   07    52.88 

3.0927 

18 

14 

45.1 

0.663 

14 

i6 

28 

25.22 

3.1359 

17  10  09.9 

3.433 

14 

18   09    58.40 

3.0915 

18 

14 

02.8 

0.747 

■    15 

i6 

30 

33.35 

3.1353 

17  13  33.2 

3.344 

15 

18    12   03.86 

3.0903 

18 

13 

15.5 

0.831 

i6 

i6 

32 

41.44 

3.1345 

17  16  51.2 

3.456 

16 

18    14   09.24 

3.0891 

18 

12 

23.1 

0.916   1 

17 

i6 

34 

49.49 

2. 1338 

17  20  03.9 

3.168 

17 

18    16    14.55 

3.0879 

18 

II 

25.6 

z.ooo   1 

i8 

i6 

36 

57.50 

3. 1331 

17  23  11.4 

3.081 

18 

18    18    19.79 

3.0868 

18 

10 

23.1 

Z.084   ' 

'     19 

i6 

39 

05.46 

3.1333 

17  26  13.6 

3.993 

19 

18    20   24.96 

3.0855 

18 

09 

15.5 

X.168 

1      20 

i6 

41 

13^.38 

3.Z316 

17  29  10.5 

3.905 

20 

18    22    30.05 

3.0843 

18 

08 

02.9 

Z.252 

1     21 

1 

i6 

43 

21.25 

3.Z308 

17  32  02.2 

3.8x8 

21 

18    24    35.07 

3.0830 

18 

06 

45.3 

X.335   ' 

22 

i6 

45 

29.08 

3.  Z301 

17  34  48.6 

3.730 

22 

18    26    40.01 

3.0818 

18 

05 

22.7 

X.418   ' 

23 

i6 

47 

36.86 

+  3.1393 

S. 17  37  29.8 

—  3.643 

23 

18  28  44.88 

+  3.0805 

S.I8 

03 

55.1 

+  I. 501 

SI 

[JNDAY 

30. 

TUESDA 

Y,  SEPTEMBER  i. 

o 
I 

i6 
i6 

49 
51 

44.60 
52.29 

+  2.1286 

3.1378 

S.17  40  05.7 
17  42  36.3 

-3.554 
3.466 

0 

18  30  49.67 

f  3.0792 

S.I8 

02 

22.6  i  +X.583  , 

2 

i6 

53 

59.93 

3.1269 

17  45  01.6 

3.378 

3 

i6 

56 

07.52 

2.1262 

17  47  21.7 

3.391 

1 

4 

1      _ 

i6 

58 

15.07 

2. X254 

17  49  36.5 

3.203 

PHASES 

OF  THE  MOON.                   1 

1      5 

17 

00 

22.57 

2.1245 

17  51  46.0 

3.  115 

1 

6 

17 
17 

02 

30.01 

2. 1237 

17  53  50.3 
17  55  49-3 

3.027 

,                t 

7 

04 

37.41 

2.Z229 

0 

1.939 

8 

17 

06 

44.76 

2. I220 

17  57  43.0 

1.851 

9 

17 

08 

52.05 

2.I2IZ 

17  59  31.4 

1.763 

d      h     m    • 

lO 

17 

10 

59.29 

3.Z303 

18  01   14.6 

1.676 

0 

Full  Moon 

•          •          ■ 

.  Aug. 

7  20  54.2 

II 

17 

13 

06.48 

3.ZZ94 

18  02  52.5 

1.588 

c 

Last  Quart ei 

r     .     . 

■            ■ 

• 

15    17   22.4 

12 

17 

15 

13.62 

3.1185 

18  04  25.2 

Z.5OX 

• 

New  Moon 

•     .     . 

•            • 

• 

22   07    50.9 

13 
14 

17 
17 

17 
19 

20.70 
27.73 

2.ZI76 
3.II67 

18  05  52.6 
18  07   14.7 

1. 413 
X.325 

D 

First  Quart e 

r    .     . 

•            • 

■ 

29   08    34.4 

15 
.    i6 

17 
17 

21 
23 

34.70 
41.62 

3.ZI58 
2.ZZ48 

18  08  31.6 
18  09  43.2 

X.338 
X.X50 

■    17 

17 

25 

48.48 

2.ZX39 

18   10  49.6 

1.063 

:        l8 

17 

27 

55.29 

2.1129 

18   II   50.7 

0.975 

d      h 

1 

19 

17 

30 

02.03 

3.I1Z9 

18    12    46.6 

0.888 

C 

Apogee     . 

.     •     . 

■            • 

Aug.        6  10.8  ' 

20 

17 

32 

08.72 

2.IIXO 

18  13  37-3 

0.802 

C 

Perigee     . 

.     .     . 

•            • 

• 

21    08.9 

21 

17 

34 
36 

15.35 

2.1X00 

18  14  22.8 
18  15  03.0 

0.714 

22 

17 

21.92 

2.1090 

0.628 

23 

17 

38 

28.43 

2.1080 

18  15  38.1 

0.541 

24 

1 

17 

40 

34-88 

+  2.1070 

S. 18   16  07.9 

-0.453 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTA^ 

rcES. 

P.L. 

P.  L. 

P.L. 

P.L 

Name  and  Direction 

Noon. 

of 

III^ 

of 

Vlh 

of 

IXb 

of 

"  o 

of  Object 

Diff. 

Diff. 

Diff. 

Diff 

I 

Sun 

W. 

o 

103 

•          m 

59  31 

3«>7 

0                >               IT 
105        25       32 

3221 

106    51     16 

3233 

9          *         m 
108     16    46 

3246 

Venus 

W. 

6i 

08  40 

3093 

62       36        58 

3105 

64    05    01 

3»X7 

65     32     50 

3128 

Spica 

W. 

30  04   II 

2871 

31  37  07 

2882 

33  09  49 

2892 

34  42  18 

2902 

Mars 

W. 

25 

23  15 

3063 

26  52   10 

3075 

28  20  50 

3086 

29  49   17 

3097 

a  Aquilse 

E. 

69 

27  57 

3326 

68  04  16 

3350 

66  41  02 

3373 

65  18  15 

3398 

Saturn 

E. 

73 

50  21 

2838 

72  16  43 

2852 

70  43  23 

2864 

69  10  18 

2876 

Jupiter 

E. 

120 

43  23 

2833 

119  09  37 

2844 

117  36  06 

2855 

116   02    50 

2866 

2 

Sun 

W. 

115 

20  43 

3303 

116  44  51 

3314 

118  08  46 

3324 

119    32    30 

3334 

Venus 

W. 

72 

48  38 

3179 

74   15   12 

3189 

75  41  34 

3198 

77  07  46 

3205 

Spica 

W. 

42 

21  40 

2948 

43  52  58 

2957 

45  24  05 

2965 

46  55  02 

2973 

Mars 

W. 

37 

08  14 

3148 

38  35  25 

3158 

40  02   24 

3x68 

41  29  12 

3176 

a  Aqails 

E. 

58 

31  30 

353a 

57   II   41 

3563 

55  52  26 

3595 

54  33  46 

3627 

Saturn 

E. 

61 

28  31 

2931 

59  56  51 

2940 

58  25  23 

2950 

56  54  08 

2959 

JUPITBR 

E. 

108 

19  56 

2917 

106  47  59 

2927 

105  16  14 

2935 

103  44  39 

2943 

3 

Venus 

W. 

84 

16  28 

3242 

85  41   48 

3248 

87  07  00 

3253 

88  32  06 

3259 

Spica 

W. 

54 

27  23 

3009 

55  57  25 

3014 

57  27  20 

3020 

58  57  08 

3006  1 

Mars 

W. 

48 

40  43 

3315 

50  06  34 

3222 

51  3a  17 

3228 

52  57  53 

3235 

a  Aquilae 

E. 

48 

10  03 

3828 

46  55  30 

387« 

45  41  46 

3928 

44  28  55 

3985 

Saturn 

E. 

49 

20  42 

3003 

47  50  33 

30ZO 

46  20  33 

30x9 

44  50  44 

-026 

Jupiter 

E. 

96 

09  16 

298Z 

94  38  39 

2986 

93  08  09 

2993 

91  37  47 

29>S 

4 

Venus 

W. 

95 

36  09 

3281 

97  00  43 

3284 

98  25  13 

3287 

99  49  40 

3290 

'  Spica 

W. 

66 

24  30 

3049 

67  53  42 

3053 

69  22  49 

3056 

70  51  52 

3060 

Mars 

W. 

60 

04  09 

3260 

61  29  07 

3*65 

62  54  00 

3268 

64  18  49 

3272 

Antares 

W. 

22 

18  15 

34X2 

23  40  18 

3378 

25  03  00 

3348 

26  26  16 

3321 

Saturn 

E. 

37 

23  58 

3065 

35  55  05 

3072 

34  26  21 

3079 

3a  57  46 

3088 

a  Aquilae 

E. 

38 

40  17 

4355 

37  34  15 

4453 

36  29  41 

4560 

35  26  42 

4682 

Jupiter 

E. 

84 

07  34 

3oa2 

82  37  48 

3026 

81  08  07 

3029 

79  38  30 

3033 

a  Arietis 

E. 

125 

49  07 

319X 

124  22  47 

3191 

122  56  27 

3190 

121  30  06 

3x89 

5 

Venus 

W. 

106 

51   II 

3300 

108  15  23 

3300 

109  39  34 

3301 

III  03  44 

3302 

Spica 

W. 

78 

16  13 

307a 

79  44  57 

3074 

8j   13  38 

3075 

82  42  18 

3«;/ 

Mars 

W. 

71 

21   52 

3386 

72  46  20 

3388 

74  10  45 

3290 

75  35  08 

3291 

• 

Antares 

W. 

33 

28  56 

3238 

34  54  20 

3227 

36  19  57 

32x8 

37  45  45 

32C9 

Jupiter 

E. 

72 

II  23 

3045 

70  42  06 

3047 

69  12  51 

3048 

67  43  38 

3050 

a  Arietis 

E. 

114 

18  08 

3186 

112  51  42 

3184 

III  25  14 

3x84 

109  58  46 

3x83 

6 

Spica 

W. 

90 

05   19 

3080 

91  33  53 

3079 

93  02  28 

3079 

94  31  03 

3o;8 

Mars 

W. 

82 

36  44 

3295 

84  01  01 

3296 

85  25  17 

3295 

86  49  34 

3295 

Antaresf 

W. 

44 

56  57 

3x78 

46  23  32 

3x73 

47  50  14 

3168 

49  17  02 

3x63 

JUPITBR 

E. 

60 

17  53 

3053 

58  48  46 

3053 

57  19  39 

3052 

55  50  31 

305^ 

a  Arietis 

E. 

I02 

46  07 

3178 

loi   19  32 

3177 

99  52  55 

3176 

98  26  17 

3x75  I 

7 

Spica 

W. 

lOI 

54  09 

3073 

103  22  51 

3073 

104  51  33 

3071 

X06  20  18 

3069 

Mars 

W. 

93 

51  07 

3290 

95  15  30 

3288 

96  39  53 

3288 

98  04  19 

3286 

Antares 

W. 

56 

32  18 

3143 

57  59  36 

3x38 

59  26  59 

3x34 

60  54  27 

3X3X 

Jupiter 

E. 

48 

24  44 

3049 

46  55  32 

3047 

45  26  18 

3046 

43  57  02 

9044 

a  Arietis 

E. 

91 

12  45 

3168 

89  45  57 

3x67 

88  19  08 

3x65 

86  52  17 

3163 

Aldebaran 

E. 

124 

23  23 

3068 

122  54  34 

3066 

X2I  25  43 

3065 

119  56  50 

3062 

XIV. 
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GREENWICH  MEAN  TIME. 

m 

1 

LUNAR  DISTANCES. 

« 

P.L. 

P.L. 

P.ll 

r 

1 

P.L. 

%J 

Name  and  Direction 

Midnight. 

of 

XVh 

of 

XVIII»> 

Of 

XXJb 

of 

of  Object 

Diff. 

DiflE. 

Diflf. 

Diff. 

O                >                H 

0       t       ft 

0         » 

m 

e         *         •> 

I 

Sun 

W. 

109       42       01 

3358 

III   07  02 

3270 

112    31 

49 

328Z 

"3  56  23 

3293 

Venus 

W. 

67       00       26 

3139 

68  27  48 

3151 

69  54 

56 

3x60 

71  21  53 

3170 

Spica 

W. 

36  14  34 

2912 

37  46  38 

2921 

39  18 

30 

2930 

40  50  II 

2939 

Mars 

W. 

31   17  30 

3108 

32  45  30 

3"9 

34  13 

17 

3129 

35  40  52 

3x39 

a  Aquilse 

E. 

63  55  56 

3422 

62  34  04 

3448 

61   12 

42 

3475 

59  51   50 

3504  1 

Saturn 

E. 

67  37  28 

3887 

66  04  52 

2899 

64  32 

32 

2909 

63  00  25 

2920 

Jupiter 

E. 

114  29  48 

2877 

112  57  00 

2888 

III  24 

26 

2898 

109  52  05 

2908 

2 

Sun 

W. 

120  56  02 

3343 

122  19  24 

3353 

123  42 

34 

3361 

125  05  35 

3369 

Venus 

W. 

78  33  49 

3214 

79  59  42 

3222 

81  25 

25 

3229 

82  51  00 

3235  ' 

Spica 

W. 

48  25  49 

2981 

49  56  26 

2989 

51  26 

53 

2995 

52  57  12 

300X 

Mars 

W. 

42  55  50 

3185 

44  22  17 

3193 

45  48 

35 

3201 

47  14  43 

3208 

a  Aquilae 

E. 

53  15  41 

3663 

51   58  14 

3701 

50  41 

28 

3740 

49  25  23 

3783 

Saturn 

E. 

55  23  04 

2969 

53  52   12 

2977 

52  21 

31 

29S6 

50  51  01 

2995 

Jupiter 

E. 

102  13  15 

2951 

100  42  01 

2959 

99  10 

57 

2966 

97  40  02 

8973  1 

1 
1 

3 

Venus 

W. 

89  57  06 

3265 

91   21   59 

3269 

92  46 

47 

3273 

94  11   30 

3276 

Spica 

W. 

60  26  49 

3031 

61   56  23 

3036 

63  25 

51 

304  X 

64  55  13 

3045 

Mars 

W. 

54  23  21 

3241 

55  48  42 

3246 

57   13 

57 

3251 

58  39  06 

3256 

a  Aquilae 

E. 

43   17  01 

4046 

42  06  07 

4114 

40  56 

19 

4187 

39  47  41 

4266  1 

Saturn 

E. 

43  21  04 

3034 

41  51  33 

3042 

40  22 

12 

3049 

38  53  00 

3057 

Jupiter 

E. 

90  07  32 

3003 

88  37  23 

3009 

87  07 

21 

3014 

85  37  25 

3018 

1 

4 

Venus 

W. 

loi   14  03 

3292 

102  38  24 

3295 

104  02 

41 

3296 

105  26  57 

3298 

Spica 

W. 

72  20  51 

3063 

73  49  46 

3065 

75   18 

38 

3068 

76  47  27 

3070 

Mars 

W. 

65  43  33 

3276 

67  08  13 

3279 

68  32 

49 

3282 

69  57  22 

3294  i 

Antares 

W. 

27  50  03 

3298 

29   14  17 

3279 

30  38 

53 

3264 

32  03  47 

3251 

Saturn 

E. 

31   29  22 

3097 

30  oi  09 

3106 

28  33 

07 

3117 

27  05  18 

3126  , 

a  Aquilae 

E. 

34  25  27 

4816 

33  26  04 

4966 

32  28 

42 

5x37 

31  33  33 

5332 

Jupiter 

E. 

78  08  58 

3035 

76  39  29 

3039 

75  10 

04 

3041 

73  40  42 

3043  i 

a  Arietis 

E. 

120  03  44 

3x88 

118  37  21 

3188 

117  10 

58 

3x88 

115  44  34 

3187 

5 

Venus 

W. 

112  27  53 

3302 

113  52  02 

3302 

115  16 

II 

3302 

116  40  20 

3301 

Spica 

W. 

84   10  56 

3078 

85  39  33 

3078 

87  08 

09 

3079 

88  36  44 

3079 

Mars 

W. 

76  59  30 

3293 

78  23  50 

3294 

79  48 

09 

3294 

81  12  27 

329s  1 

Antares 

W. 

39   II  43 

3203 

40  37  49 

3195 

42  04 

04 

3x88 

43  30  27 

3x83 

Jupiter 

E. 

66   14  27 

3051 

64  45  17 

3052 

63  16 

09 

305a 

61  47  01 

3052 

a  Arietis 

E. 

108  32  16 

3183 

107  05  46 

318X 

105  39 

14 

3180 

104  12  41 

3x79 

6 

• 

Spica 

W. 

95  59  39 

3078 

97  28  15 

3078 

98  56 

51 

5«77 

100  25  29 

3075 

Mars 

W. 

88  13  51 

3294 

89  38  09 

3294 

91    02 

27 

3294 

92  26  46 

3292 

Antares 

W. 

50  43  55 

3159 

52  10  53 

3x55 

53  37 

56 

3150 

55  05  05 

3x47 

Jupiter 

E. 

54  21  23 

305a 

52  52  15 

3052 

51  23 

06 

305  X 

49  53  56 

3049 

a  Arietis 

E. 

96  59  38 

3173 

95  32  57 

3173 

94  06 

15 

3X7X 

92  39  31 

3169 

7 

Spica 

W. 

107  49  06 

3068 

109  17  55 

3065 

no  46 

47 

3063 

112  15  42 

3060 

Mars 

W. 

99  28  47 

3284 

100  53  17 

3282 

102  17 

49 

3280 

103  42  24 

3277  ' 

Antares 

W. 

62  21   59 

3127 

63  49  36 

3x23 

65  17 

18 

31x9 

66  45  05 

31x5 

Jupiter 

E. 

42  27  44 

3043 

40  58  24 

3043 

39  29 

04 

3040 

37  59  41 

3038 

a  Arietis 

E. 

85  25  24 

3x63 

83  58  29 

3160 

82  31 

S2 

3x58 

81  04  33 

3x57 

Aldebaran 

E. 

118  27  54 

3060 

116  58  56 

3058 

115  29 

55 

3056 

114  00  51 

3052 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object 

Noon. 

P.  L. 

of 

Diff. 

III»> 

PL. 

of 
Diff. 

VIb 

P.L. 

of 
Diff. 

IXh 

P.U 

of 
Diff. 

9           t           l» 

e          »          » 

0       »      >* 

0            » 

w 

.     8 

Mars 
Antares 
Jupiter 
a  Arietis 
Aldebaran 

W. 

w. 

E. 
E. 
E. 

105     07     02 

68   12  56 
36  30   15 

79  37  32 
112  31  43 

3*75 
3111 

3037 
3155 
3050 

106  31  43 
69  40  52 

35  00  48 
78   10  29 

III  02  32 

3272 
3107 
3034 
3x53 
3047 

107   56   27 
71   08   53 
33  31    18 
76  43  24 

109  33   '8 

3269 
3x03 
3033 
3132 
3044 

109    21 

72    36 
32    01 

75  16 
108  04 

15 

59 
46 

17 
00 

3265 
3098 
3030 

3150 
3041 

9 

Antares 
Saturn 
a  Arietis 
Aldebaran 

W. 
W. 
E. 
E. 

79  58  49 
23  09  47 

68  00  II 

100  36  26 

3077 
3105 

314a 
302a 

81  27  27 

24  37  51 
66  32  52 

99  06  41 

3073 
3089 

3141 
3018 

82  56  10 
26  06  14 
65  05  32 
97  36  51 

3068 

3075 
3x39 
3014 

84  25 

,27  34 

63  38 

96  06 

00 

54 
10 

55 

3063 
3063 
3x38 
3009 

lO 

Antares 
Saturn 
a  Arietis 
Aldebaran 

W. 
W. 
E. 
E. 

91   50  36 
35  01  46 
56  21  02 
88  35  49 

3038 
50ZO 

3x34 
«985 

93  20  02 

36  31  46 

54  53  34 
87  05  17 

3033 
3001 
3136 
3979 

94  49  35 
38  01   57 
53  26  08 
85  34  37 

3036 
2993 
JX36 
«973 

96   19 
39  32 
51   58 
84  03 

15 
20 

42 
50 

3031 
2983 
3137 

2967 ; 

II 

Antares 
Saturn 
a  Arietis 
Aldebaran 

W. 
W. 
E. 
E. 

103  49  19 

47  06  55 
44  42  04 
76  28  01 

3999 

3941 
315a 
«935 

105  19  42 
48  38  22 

43  14  57 
74  56  26 

2985 
11933 
3x57 
39ar 

106  50  13 
50  09  59 
41  47  56 
73  24  42 

3979 
3924 
3x65 
3920 

108   20 

51    41 
40   21 

71    52 

52 

48 
05 
49 

9973 
9916 

3173 
99x3 

12 

1 

Saturn 

Aldebaran 

Sun 

W. 
E. 
E. 

59  23  38 

64  10  55 

134  10  02 

2871 

2873 
3242 

60  56  34 

62  38  01 

132  44  42 

2861 
3864 
3231 

62  29  43 

61  04  55 

131   19  10 

S851 
S855 
3290 

64   03 

59  31 
129  53 

05 
38 
25 

984Z 

9845 
3910 

13 

Saturn 
a  Pegasi 
Aldebaran 
Sun 

W. 
W. 
E. 
E. 

71  53  07 

31  34  04 

51  4a  04 

122  41  24 

2790 
3677 
9795 
3153 

73  27  48 

32  51   15 

50  07  30 

121  14  18 

2779 
3596 
3785 
3x41 

75  02  44 

34  09  54 

48  32  42 

119  46  58 

3767 
3520 

8774 
3128 

76  37 

35  29 

46  57 

118  19 

55 
56 

39 
22 

3756 
3453 
2763 
3x15 

14 

Saturn 
a  Pegasi 
Aldebaran 
Sun 

W. 
W. 
E. 
E. 

84  37  39 
42  27  04 

38  58  39 
no  57  29 

2696 

3193 
2703 
3049 

86  14  24 

43  53  21 

37  22  03 

109  28  17 

3684 

3153 
3690 

3035 

87  51  26 
45  20  26 

35  45  10 

107  58  48 

9670 
3XX4 
2677 
3031 

89   28 
46  48 

34  08 
106  29 

46 
18 
00 
01 

2657 
3079 
3664 
3006 

15 

1 

Saturn 
a  Pegasi 
Aldebaran 
Sun 

W. 
W. 
E. 
E. 

97  39  53 
54  17  54 
25  57  43 

98  55  32 

2590 
3935 
«597 
3931 

99  19  02 

55  49  41 
24  18  44 

97  23  53 

2575 
3898 

3584 
3916 

100  58  31 
57  22  03 
22  39  27 

95  51  55 

8361 
3871 

3569 
9900 

102  38 
58  54 
20  59 
94  19 

19 
59 
50 

36 

9547 
9846 

9555 

9884 

1 

i6 

1 

Saturn 
a  Pegasi 
Sun 

W. 
W. 
E. 

III    02    21 

66  47  29 
86  32  52 

8474 
a73i 
2802 

112  44  II 
68  23  28 
84  58  27 

2459 
3709 
3786 

114    26    22 
69    59    56 

83    23    41 

«444' 
3688 

27*9 

116  08 

71  36 
81  48 

54 
52 

33 

2430 
2667 

275* 

17 

1 

a  Pegasi 
a  Arietis 
Sun 

W. 

W. 
E. 

79  48   13 
3^  14  34 
73  47   17 

2573 
2669 

81   27  45 
37  52  28 
72  09  55 

2353 

3607 

2652 

83    07    42 

39  31    M 
70  32   II 

2538 
2572 

2635 

84  48 
41   10 
68  54 

03 

48 

04 

2522 

2540  " 

3«il9 

i8 

1 

a  Pegasi 
a  Arietis 
Aldebaran 

Sun 

W. 
W. 
W. 
E. 

93  15  17 
49  39  02 
15  20  33 
60  37  59 

2446 
3404 
W37 
2540 

94  57  46 
51   22  31 
17  08  06 

58  57  41 

2433 
2381 

23SO 
2525 

96  40  33 
53  06  33 
18  56  03 
57  17  03 

3421 

•339 
3305 

33x0 

98  23 

54  51 
20  44 

55  36 

38 
07 

23 
04 

2410 
9338  I 

219X  ! 

9493 

1 

K 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 

Name  and  Direction 

Midnight 

P.L. 
of 

XVh 

P.L. 
of 

XVIII»> 

P.L 

of 

XXI»> 

P.L 
of 

Q 

of  Object 

DiS. 

• 

Diff. 

Di£E. 

Diff. 

O                »                H 

0      »      » 

e           f           n 

0        t 

w 

8 

Mars 

W. 

iio  46  07 

3263 

112   II   02 

3260 

113  36  01 

3256 

115  01 

04 

32G2 

Antares 

W. 

74  05   II 

3094 

75  33  28 

3090 

77  01  49 

3086 

78  30 

16 

3081 

Jupiter 

E. 

30  32   II 

3oa9 

29  02  34 

3027 

27  32  55 

3036 

26  03 

14 

3025 

a  Arietis 

E. 

73  49  07 

3148 

72  21   55 

3x47 

70  54  43 

3x45 

69  27 

28 

3x43  ! 

Aldebaran 

E. 

106  34  38 

3038 

105   05    12 

3034 

103  35  41 

3030 

102  06 

06 

3026  , 

9 

Antares 

W. 

85  53  55 

3058 

87    22    56 

3053 

88  52  03 

3048 

90   21 

16 

3043  1 

Saturn 

W. 

29  03  49 

3051 

30  32  59 

3040 

32  02  22 

3030 

33  31 

58 

3020 

a  Arietis 

E. 

62  10  45 

3x37 

60  43  21 

3x36 

59  15  55 

3x36 

57  48 

29 

3x35 

Aldebaran 

E. 

94  36  54 

3005 

93  06  47 

3000 

91  36  34 

• 

2995 

90  06 

15 

2989 

lO 

Antares 

W. 

97  49  01 

3015 

99  18  55 

3010 

100  48  55 

3004 

102  19  03 

1 
1 
2997 

Satdrn 

W. 

41  02  54 

2975 

42  33  38 

29^ 

44  04  33 

2958 

45  35 

39 

3950 

a  Arietis 

E. 

50  31   17 

S138 

49  03  53 

3x41 

47  36  33 

3x44 

46  09 

16 

3x48 

Aldebaran 

E. 

82  32  56 

996Z 

81  01  54 

8955 

79  30  45 

2948 

77  59 

27 

2942 

II 

Antares 

W. 

109  51  39 

3966 

III  22  34 

2960 

112  53  37 

29S3 

114  24 

49 

2946 

Saturn 

W. 

53  13  47 

2907 

54  45  57 

3898 

56  18  19 

2889 

57  50 

53 

2880 

a  Arietis 

E. 

38  54  24 

3183 

37  27  54 

3195 

36  01  39 

32ZO 

34  35 

42 

3229 

Aldebaran 

E. 

70   20   46 

9905 

68  48  34 

1898 

67  16  12 

2889 

65  43 

39 

3880 

1 

12 

Saturn 

W. 

65  36  39 

2831 

67  10  26 

2831 

68  44  26 

28XZ 

70  18 

40 

1 
380Z 

Aldebaran 

E. 

57  58  08 

2835 

56  24  26 

2826 

54  50  32 

2816 

53  16 

25 

2805 

Sun 

E. 

128  27  28 

3x99 

127  01   18 

3x88 

125  34  54 

3x76 

124  08 

16 

3x64 

13 

Saturn 

W. 

78  13  21 

2744 

79  49  02 

2733 

81  24  58 

373Z 

83  01 

10 

1 
2708 

a  Pegasi 

W. 

36  51   13 

3391 

38  13  40 

3336 

39  37  10 

3285 

41  01 

39 

3237  j 

1 

Aldebaran 

E. 

45  22  22 

275* 

43  46  50 

2739 

42  II  02 

2738 

40  34 

59 

27x5 

1 

Sun 

E. 

116  51  31 

3103 

115  23  25 

3090 

113  55  03 

3076 

112   26 

24 

3063 

14 

Saturn 

W. 

91  06  23 

a644 

92  44  18 

363  z 

94  22  31 

36x7 

96  01 

03 

3604 

a  Pegasi 

W. 

48  16  53 

3046 

49  46  09 

3013 

51   16  06 

398X 

52  46 

42 

2953 

Aldebaran 

E. 

32  30  32 

a652 

30  52  47 

2638 

29  14  44 

2635 

27  36 

23 

36zx 

Sun 

E. 

104  58  56 

2992 

103  28  33 

2977 

loi  57  52 

2962 

100  26 

52 

3946 

15 

Saturn 

W. 

104   18  27 

2533 

105  58  55 

25x8 

107  39  43 

2303 

109  20 

52 

2489 

a  Pegasi 

W. 

60  28  27 

28SI 

62  02  27 

3798 

63  36  57 

2775 

65  II 

58 

2752 

Aldebaran 

E. 

19  19  53 

2542 

17  39  38 

2528 

15  59  04 

25x5 

14  18 

II 

3501 

Sun 

E. 

92  46  57 

2868 

91   13  57 

2852 

89  40  37 

2835 

88  06 

55 

2819 

i6 

Saturn 

W. 

117  51  46 

24x5 

119  34  59 

2400 

121   18  34 

2385 

123  02 

30 

237X 

a  Pegasi 

W. 

73  14  16 

2648 

74  52  06 

2618 

76  30  23 

2609 

78  09 

06 

259X 

Sun 

E. 

80  13  02 

2735 

78  37  09 

37x9 

77  00  54 

2702 

75  24 

17 

368s 

17 

a  Pegasi 

W. 

86  28  46 

2505 

88  09  52 

9490 

89  51  19 

2475 

91  33 

08 

2460 

a  Arietis 

W. 

42  51  06 

2510 

44  32  06 

348Z 

46  13  47 

2453 

47  56 

06 

2427 

Sun 

E, 

67   15  35 

2603 

65  36  44 

3587 

63  57  31 

3571 

62  17 

56 

2555 

i8 

a  Pegasi 

W. 

100  06  59 

2398 

loi  50  36 

3388 

103  34  28 

3379 

105  18 

33 

a37x  1 

a  Arietis 

W. 

56  36   12 

2318 

58  21  45 

3300 

60  07  44 

2282 

61   54 

10 

3265 

Aldebaran 

W. 

22  33  04 

2177 

24  22  06 

8Z63 

26  II  29 

2150 

28  01 

12 

2137 

Sun 

E. 

53  54  44 

2482 

52  13  05 

3468 

50  31  07 

2455 

48  48 

51 

2442 

A 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES., 

1^ 

P.  L. 

p.  L. 

p.  L. 

P.  L. 

Day  of 

Mont: 

Name  and  Dire 
of  Object 

ction 

Noon. 

of 
Diff. 

Illh 

of 
Diflf. 

Vlh 

of 
Diff. 

IX^ 

of 
Diff. 

0 

r          n 

0       t      t* 

0                 9                99 

0         t 

m 

19 

a  Arietis 

W. 

63 

41     02 

2249 

65  28    16 

2234 

67  15  53 

2219 

69  03 

52 

2206 

Aldebaran 

w. 

29 

51      15 

2125 

31   41    36 

2113 

33  32  16 

2102 

35  23 

13 

2091 

Sun 

E. 

47 

06      16 

2430 

45  23  24 

2419 

43  40  15 

2408 

41   56 

51 

2397 

20 

a  Arietis 

W. 

78 

08     26 

2151 

79  58  08 

2x42 

81  48  03 

2135 

83  38 

10 

2x28 

Aldebaran 

W. 

44 

41  49 

ao45 

46  34  13 

2037 

48  26  49 

2031 

50  19 

35 

2025 

Sun 

E. 

33 

16  29 

8357 

31  31   52 

2352 

29  47  08 

2348 

28   02 

17 

2345 

24 

Sun 

W. 

23 

15  19 

2495 

24  56  39 

2507 

26  37  43 

2519 

28    18 

30 

2531 

Antares 

E. 

75 

00  42 

2217 

73   12  40 

2233 

71   25  01 

2249 

69  37 

46 

2266 

a  Aquilx 

E. 

122 

25  09 

2747 

120  49  31 

2740 

119   13  44 

2734 

117  37 

49 

2732 

25 

Sun 

W. 

36 

37  37 

2608 

38  16  21 

2626 

39  54  41 

2643 

41  32 

38 

266X 

Antares 

E. 

60 

48  00 

2358 

59  03  25 

2378 

57  19  19 

2399 

55  35 

42 

2420 

a  Aquilae 

E. 

109 

38   17 

2748 

X08  02  41 

2756 

106  27  15 

2765 

104  52 

01 

2775 

Saturn 

E. 

116 

26  04 

2288 

114  39  47 

2304 

112  53  54 

2322 

III  08 

26 

2339 

26 

Sun 

W. 

49 

36  07 

2756 

51   II  32 

2775 

52  46  32 

2795 

54  21 

07 

28x5 

Antares 

E. 

47 

05  29 

2535 

45  25  05 

256X 

43  45   16 

2587 

42  06 

03 

2613 

a  Aquilae 

E. 

96 

59  48 

2844 

95  26  17 

2861 

93  53  08 

2877 

92  20 

20 

2894  1 

Saturn 

E. 

102 

27  29 

2429 

100  44  36 

2447 

99  02  08 

2465 

97  20 

06 

2484 

27 

Sun 

W. 

62 

07  36 

2913 

63  39  38 

2932 

65  II   16 

2951 

66  42 

30 

2970 

a  Aquilae 

E. 

84 

42   10 

2993 

83   II  48 

3013 

81  41   51 

3034 

80  12 

21 

3056 

Saturn 

E. 

88 

56  25 

2576 

87  16  57 

2595 

85  37  55 

2612 

83  59 

17 

2630 

28 

Sun 

W. 

74 

12  44 

3063 

75  41  39 

3081 

77  10  12 

3098 

78  38 

24 

3115 

Spica 

W. 

26 

14  54 

2755 

27  50  21 

2769 

29  25  30 

2781 

31  00 

23 

2794 

0  Aquilae 

E. 

72 

51  49 

3174 

71  25  09 

3199 

69  59  00 

3225 

68  33 

21 

325a 

Saturn 

E. 

75 

52  08 

2718 

74  15  52 

2735 

72  39  58 

2751 

71  04 

26 

2767 

Jupiter 

E. 

122 

04  14 

268s 

120  27   14 

2701 

118  50  35 

27x6 

117  14 

17 

2732  j 

29 

Sun 

W. 

85 

54  21 

3196 

87  20  35 

3210 

88  46  32 

3224 

90  12 

12 

3238 

Spica 

W. 

38 

50  30 

2859 

40  23  41 

2872 

41   56  35 

2884 

43  29 

14 

2897 

Mars 

W. 

17 

39  33 

3180 

19  06  06 

3183 

20  32  36 

3x86 

21   59 

03 

3189 

a  Aquilae 

E. 

61 

33  06 

3394 

60  10  44 

3426 

58  48  57 

3459 

57  27 

47 

3493 

Saturn 

E. 

63 

II   59 

2845 

61  38  29 

2859 

60  05  18 

2873 

58  32 

25 

2887 

Jupiter 

« 

E. 

109 

17  47 

2805 

107  43  25 

2818 

106  09  21 

283  X 

104  35 

34 

2844 

30 

Sun 

W. 

97 

16  34 

3302 

98  40  43 

3314 

100  04  38 

3325 

lOI    28 

21 

1 

3335  ' 

Spica 

W. 

51 

08  44 

2953 

52  39  56 

2962 

54  10  56 

297a 

55  41 

44 

2981 

Mars 

W. 

29 

09  50 

3220 

30  35  35 

3227 

32  01   12 

3235 

33  26 

39 

3242  , 

a  Aquilae 

E. 

50 

51   52 

3687 

49  34  51 

3732 

48   18  38 

3779 

47  03 

15 

3831 

Saturn 

E. 

50 

52  16 

2951 

49  21  03 

2963 

47  50  04 

2975 

46  19 

20 

29S7 

Jupiter 

E. 

96 

50  34 

2901 

95  18  17 

2912 

93  46  14 

2922 

92  14 

23 

2931  1 

31 

Sun 

W. 

108 

24  04 

3380 

109  46  42 

3388 

III  09  12 

3396 

112  31 

33 

3402 

Spica 

W. 

63 

13  02 

3021 

64  42  48 

3028 

66  12  26 

3034 

67  41 

56 

3040 

Mars 

W. 

40 

31  46 

3278 

41   56  23 

3284 

43  20  53 

3289 

44  45 

17 

3295  , 

Saturn 

E, 

38 

49  13 

3041 

37  19  51 

3052 

35  50  43 

3063 

34  21 

48 

3074 

a  Aquilae 

E. 

41 

00  45 

4153 

39  51  34 

4235 

38  43  41 

4325 

37  37 

II 

4424 

Jupiter 

E. 

84 

37  59 

2973 

83  07  12 

9980 

81  36  34 

2986 

80  06 

04 

2993 

XVIII. 
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GREENWICH  MEAN  TIME. 

, 

LUNAR  DISTANCES. 

P.  L. 

P.  L. 

P.  L. 

P.L. 

og 

Name  and  Direction    1 

Midnight 

of 

XVh 

of 

XVIIIh 

of 

XXIh 

of 

Q 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

0          >          w 

0       t       If 

0        »       ft 

e          f         n 

19 

a  Arietis 

W. 

70  52  II 

ai93 

72  40  49 

2i8x 

74  29  45 

2170 

76     18     58 

2z6o 

Aldebaran 

W. 

37  14  26 

3081 

39  05  55 

207X 

40  57  39 

2062 

42  49  37 

ao53 

Sun 

E. 

40  13  12 

2387 

38  29  19 

2378 

36  45  13 

2371 

35  00  56 

2364 

20 

a  Arietis 

W. 

85  28  27 

2122 

87  18  53 

21x7 

89  09  27 

azz3 

91  00  06 

2x10 

Aldebaran 

W. 

52  12  30 

90X9 

54  05  34 

20x5 

55  58  45 

201 Z 

57  52  02 

2007 

Sun 

E. 

26  17  23 

8344 

24  32  28 

a345 

22  47  33 

2347 

21  02  41 

2350 

24 

Sun 

W. 

29  59  00 

2545 

31  39  II 

2560 

33  19  01 

8575 

34  58  30 

2591 

Antares 

E. 

67  50  57 

2283 

66  04  33 

23OX 

64  18  35 

2320 

62  33  04 

2339 

a  Aquilae 

E. 

116  01  51 

2732 

114  25  53 

2732 

112  49  56 

2735 

III   14  03 

2741 

25 

Sun 

W. 

43  10  10 

2680 

44  47  17 

2699 

46  23  58 

27x7 

48  00  15 

2736 

Antares 

E. 

53  52  36 

2442 

52  10  01 

.2465 

50  27  58 

2488 

48  46  27 

25x1 

a  Aquils 

E. 

103  17  01 

2788 

loi  42  17 

2801 

100  07  50 

28x4 

98  33  40 

2828 

Saturn 

E. 

109  23  24 

2357 

107  38  47 

2374 

105  54  35 

2392 

104  10  49 

2410 

26 

Sun 

W. 

55  55  16 

2835 

57  28  59 

2854 

59  02  16 

2874 

60  35  09 

2894 

Antares 

E. 

40  27  26 

3642 

38  49  27 

2671 

37  12  08 

2701 

35  35  29 

2732 

1 

a  Aquilae 

E. 

90  47  53 

2913 

89  15  51 

2932 

87  44  12 

295X 

86  12  58 

397« 

Saturn 

E. 

95  38  30 

2503 

93  57  21 

2521 

92  16  37 

2539 

90  36   18 

2558 

27 

Sun 

W. 

68  13  20 

2989 

69  43  46 

3008 

71   13  48 

3027 

72  43  27 

3045 

a  Aquilae 

E. 

78  43   i8 

3080 

77  14  44 

3102 

75  46  37 

3125 

74   19  00 

3149 

Saturn 

E. 

82  21  03 

2649 

80  43   14 

2666 

79  05  49 

2684 

77  28  47 

3701 

28 

Sun 

W. 

80  06  15 

3132 

81  33  45 

3148 

83  00  56 

3164 

84  27  48 

3x80 

Spica 

W. 

32  34  59 

2808 

34  09  17 

2821 

35  43  18 

2834 

37  17  02 

2846 

a  Aquilae 

E. 

67  08   13 

3278 

65  43  36 

3307 

64  19  33 

3336 

62  56  03 

3365 

Saturn 

E. 

69  29  15 

2784 

67  54  26 

2799 

66  19  57 

28x5 

64  45  48 

2830 

Jupiter 

E. 

115  38  20 

2747 

114  02  43 

2762 

112  27  26 

2776 

no  52  27 

279X 

29 

Sun 

W. 

91  37  36 

3252 

93  02  43 

3265 

94  27  35 

3278 

95  52  12 

3290 

Spica 

W. 

45  01  37 

2909 

46  33  45 

2920 

48  05  38 

2931 

49  37  18 

2942 

Mars 

W. 

23  25  25 

3194 

24  51  42 

3199 

26  17  52 

3205 

27  43  55 

3212 

a  Aquilae 

E. 

56  07  15 

3528 

54  47  22 

3565 

53  28  09 

3604 

52  09  39 

3644 

Saturn 

E. 

56  59  49 

290Z 

55  27  31 

2914 

53  55  30 

2927 

52  23  45 

2939 

Jupiter 

E. 

103  02  03 

2856 

lOI    28  48 

2868 

99  55  49 

2880 

98  23  04 

289X 

30 

Sun 

W. 

102  51   51 

3345 

104  15  10 

3355 

105  38   18 

3364 

107  01    16 

3372 

Spica 

W. 

57  12  21 

2990 

58  42  46 

2998 

60  13  01 

3006 

61  43  06 

30x4 

Mars 

W. 

34  51  58 

3250 

36  17  08 

3258 

37  42  08 

3265 

39  07  01 

3272 

a  Aquilae 

E. 

45  48  45 

3887 

44  35  12 

3946 

43  22  39 

4009 

42   II  08 

4078 

Saturn 

E. 

44  48  51 

2998 

43   18  36 

3009 

41  48  35 

3020 

40  18  47 

3031 

Jupiter 

E. 

90  42  44 

294  X 

89   II    17 

2950 

87  40  01 

2958 

86  08  55 

2965 

31 

Sun 

W. 

113  53  47 

3409 

115  15  53 

3415 

116  37  53 

3420 

117  59  47 

3425 

Spica 

W. 

69  II   18 

3046 

70  40  34 

3051 

72  09  43 

3056 

73  38  46 

3060 

Mars 

W. 

46  09  34 

330X 

47  33  44 

3306 

48  57  49 

3310 

50  21  49 

33x4 

Saturn 

E. 

32  53  07 

3086 

31  24  40 

3096 

29  56  26 

3x08 

28  28  26 

31 19 

a  Aquilae 

E. 

36  32   II 

4532 

35  28  47 

4655 

34  27  09 

4789 

33  27  24 

4938 

1 

Jupiter 

E. 

78  35  42 

2998 

77  05  27 

3004 

75  35  19 

3009 

74  05  17 

30x3 

10 
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SEPTEMBER,  1903. 


I. 


AT  GREENWICH  APPARENT  NOON. 


(« 

Q 


Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SC/N, 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SC/JV. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

sc/j\r, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

Mon. 
Tues. 
Wed. 

Thur. 


o 

4) 

J3 


I 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 

24 

25 
26 

27 

28 
29 

30 
31 


THE  SUN'S 


Apparent 
Right  Ascension. 


m 


s 


o  38  08.15 
o  41  45.92 
o  45  23.38 

o  49  00.56 
o  52  37.46 
o  56  14.11 

o  59  50-54 
03  26.76 

07  02.79 

10  38.66 
14  14.39 
17  50.00 

21  25.52 
25  00.96 
28  36.34 

32  11.69 
35  47.02 
39  22.35 

42  57-70 
46  33.08 

50  08.51 

53  44-OI 

57  19-59 
2  00  55.26 

2  04  31.05 
2  08  06.96 
2  II  43.04 

2  15  19.28 
2  18  55.72 
2  22  32.36 


12  26  09.24 


Diflf.  for 

I  Hour. 

8 

+  9.080 

9.067 

9.05'^ 

+  9-043 

9.032 

9.022 

+  9-013 

9.005 

8.998 

+  8.992 

8.987 

8.982 

+  8.978 

8.976 

8.974 

+  8-973 

8.972 

8.973 

+  8.974 

8.975 

8.978 

+  8.981 

8.984 

8.989 

+  8.994 

9.000 

9.007 

+  9.014 

9.022 

9.032 

+  9.042 

1 

Apparent 
Declination. 


N.  8  37  27.8 

8  15  45.2 

7  53  54-6 

7  31  56.4 

7  09  50.9 

6  47  38.5 

6  25  19.4 

6  02  53.8 

5  40  22.3 

5  17  44-9 

4  55  02.2 

4  32  14-3 

4  09  21.7 

3  46  24.5 

3  23  23.2 

3  00  18. 1 

2  37  09.5 

2  13  57'^ 


N. 
S. 


I 
I 


50 
27 


43.2 
26.3 


Diff.  for 
I  Hour. 


-54.10 

54-45 
54-77 

-55-o8 

55.38 
55.66 

-55-94 
56.19 

56.44 

-  56.67 
56.89 
57.10 

-  57-29 
57-47 
57-64 

-  57-79 

57-93 
58.05 

-58.16 
58.26 


I    04  07.2        58.33 


O  40  46.5 
o  17  24.4 
o  05  58.7 


o  29  22.4 

0  52  46.5 

1  16  10.4 

1  39  34.0 

2  02  56.8 
2  26  18.4 

S.    2  49  38.8 


-  58.40 
58.45 
58.48 

-  58.50 
58.51 

58.50 

-  58.47 

58.43 
58.38 

-58.31 


Semi- 
diameter. 


Note. — The  mean  time  of  semidiameter  passing  the  meridian  may  be  found  by  subtracting  o.i8*  from  the  sidereal  time. 


The  sign  —  prehxed  to  the  hourly  change  of  declination  indicates 
south  declinations,  increasing. 


5  52.91 
5  53-H 
5  53-37 

5  53-60 

5  53.84 
5  54-08 

5  54-32 
5  5456 
5  54-80 

5  55-05 
5  55.30 
5  55-55 

5  55-79 
5  56.04 

5  56.30 

5  56.55 
5  56.80 

5  57.06 

5  57-32 
5  57-58 
5  57-84 

5  58.11 
5  58.38 
5  58.65 

5  58.92 
5  59.20 

5  59-47 

5  59.75 

6  00.04 

6  00.32 
6  00.60 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


64.42 

64.37 
64-33 

64.29 
64.25 
64.22 

64.19 
64.16 
64.13 

64.11 
64.09 
64.07 

64.06 
64.04 
64.03 

64.02 
64.02 
64.02 

64.02 
64.02 
64.03 

64.04 
64.06 
64.07 

64.09 
64.12 
64.15 

64.18 
64.21 
64.24 

64.28 


Equation  of 

Time, 

to  be 

Added  to 


Subtracted    ' 

from 
Apparent      I  Diff.  for 
Time.  i  Hour. 


m 
O 


14.46 


o  04.29 

o  23.32 

o  42.65 

I  02.24 

I  22.11 

1  42.17 

2  02.44 
2  22.90 

2  43-53 

3  04.30 
3  25.18 

3  46.15 

4  07.21 

4  28.32 

4  49-47 

5  10.63 

5  31.79 

5  52-93 

6  14.04 

6  35.10 


6 

7 
7 


56.10 
17.02 

37.84 


7  58.55 

8  19.12 

8  39.54 

8  59.80 

9  ^9.87 
9  39-72 

9  59-34 


I 


s 

0.774 
0.787 

0.799 

0.81 1 
0.822 
0.832 

0.841  I 

0.849  , 
0.856  I 
I 
0.862 

0.867 
0.872  ' 

I 

0.87C 
0.878 
0.880 

0.881 
0.882 
0.881 

0.880 
0.879 

0.876 

0.873 

0.870 
0.865 


0.860 

0.854 
0.847 

0.840 

0.832 
0.822 

0.812 


hat  north  declinations  aie  decreasing,  or 


II. 
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AT  GREENWICH  MEAN  NOON. 

-a 

o 
Q 

• 

•S 
§ 

0) 

•fi 

•M 

o 
Q 

THE  SUN»S 

Equation  of 

Time, 

to  be 
Subtracted 

from 

Diflf.  for 
z  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Appareot 
Right  Ascepsion. 

Diflf.  for 
z  Hour. 

Apparent 
Declination. 

Diflf.  for 
z  Hour. 

Added  to 
Mean  Time. 

Tues, 
Wed. 
Thur. 

I 
2 

3 

h      m        9 
10   38   08.12 

10   41    45.93 

10   45    23.44 

8 
+  9.082 

9.069 
9.057 

0                  t                    M 

N.  8  37  28.1 

8  15  45.1 
7  53  54.3 

-54.11 
54.46 

54.78 

m         s 
0    14.46 

s 

+  0.774 
0.787 

0.799 

h      m        s 

10  37  53-66 
10  41  50.22 
10  45  46.77 

0   04.29 
0    23.33 

Frid. 
Sat 

'  Sl/N 

4 

5 
6 

10   49   00.66 
10   52    37.62 
10   56    14.32 

+  9-045 

9.034 
9.024 

7  31  55'^ 
7  09  50.0 

6  47  37.2 

-  55.09 
55.39 
55-67 

0  42.66 

1  02.25 
I    22.10 

+  0.81 1 
0.822 
0.832 

10  49  43.32 

10  53  39.87 
10  57  36.43 

Mon. 

Tues. 

!  Wed. 

7 
8 

9 

10  59  50-79 

11  03  27.06 

II  07  03.15 

+  9.015 
9.007 
9.000 

6  25  17.8 
6  02  51.9 
5  40  20.0 

-  55-95 
56.20 

56.45 

1  42.19 

2  02.47 
2    22.93 

+  0.841 
0.849 
0.856 

II  01  32.98 
II  05  29.53 
II  09  26.08 

Thur. 
'  Frid. 
Sat. 

10 

II 

12 

II   10  39.07 
II   14  14.85 
II   17  50.51 

+  8.994 
8.989 
8.984 

5  17  42.4 
4  54  59.3 
4  32  II. I 

-56.68 
56.90 

57-11 

2    43.57 

3  04.34 
3  25.23 

+  0.862 
0.867 
0.872 

II   13  22.64 
II  17  19.19 
II  21   15.74 

scrjv, 

Mon. 
Tues. 

13 
14 
15 

II  21  26.08 
II  25  01.57 
II  28  37.01 

+  8.980 
8.978 
8.976 

4  09  18.1 
3  46  20.6 
3  23  18.9 

-  57.30 
57.48 
57-65 

3  46.21 

4  07.27 
4  28.39 

+  0.876 
0.878 
0.880 

II  25  12.29 
II  29  08.84 
II  33  05.40 

Wed. 
Thur. 
Frid. 

i6 

17 
i8 

II  32  12.41 

II  35  47.79 
II   39  23.18 

+  8.975 
8.974 

8.975 

3  00  13.5 
2  37  04.5 
2  13  52.4 

-  57.80 

57-94 
58.06 

4  49.54 

5  10.71 
5  31.87 

+  0.881 
0.882 
0.881 

II  37  01.95 
II  40  58.50 

II  44  55-05 

1  Sat. 

SC/N, 
Mon. 

19 

20 
21 

II  42  58.58 
II  46  34.02 

II  50  09-50 

+  8.976 
8.977 
8.980 

I  50  37-6 
I  27  20.2 
I  04  00.8 

-58.17 
58.27 

58.34 

5  53.02 

6  14.13 
6  35.20 

-t  0.880 
0.879 
0.876 

II  48  51.60 
II  52  48.15 
II  56  44-70 

Tues. 
Wed. 
Thur. 

22 
23 
24 

II  53  45-05 

11  57  20.68 

12  00  56.41 

+  8.983 
8.986 
8.991 

0  40  39.8 
N.  0  17  17.3 
S.   0  06  06.2 

-  58.41 
58.46 

58.49 

6  56.21 

7  17.13 
7  37.95 

+  0.873 
0.870 
0.865 

12  00  41.26 
12  04  37.81 
12  08  34.36 

Frid. 
.  Sat. 
SC/N, 

25 
26 

27 

12  04  32.25 
12  08  08.22 
12  II  44.34 

+  8.996 
9.002 
9.009 

0  29  30.2 

0  52  54.6 

1  16  18.9 

-  58.51 
58.52 

58.51 

7  58.66 

8  19.24 
8  39.68 

+  0.860 
0.854 
0.847 

12  12  30.91 
12  16  27.46 
12  20  24.02 

Mon. 
Tues. 
Wed. 

28 
29 

30 

12  15  20.64 
12  18  57.12 
12  22  33.82 

+  9.016 
9.024 

9.034 

1  39  42.8 

2  03  05.9 
2  26  27.8 

-  58.48 
58.44 

58.39 

8  59.93 

9  20.00 

9  39.85 

+  0.840 
0.832 
0.822 

12  24  20.57 
12  28  17.12 
12  32  13.67 

Thur. 

31 

12  26  10.75 

+  9.044 

S.    2  49  48.5 

-  58.32 

9  59.47 

+  0.812 

12  36  10.22 

Note.— The  si 

The  si 

deer 

smidiameter  tor  mc 
an  >-  prefixed  to  th 
easing  or  south  decl 

an  noon  ms 
e  hourly  chi 
inations  inc 

ly  be  assumed  the  a 
inge  of  declination  i 
reasing. 

ame  as  tha 
ndicates  th 

t  for  apparent 
at  north  declin 

noon, 
ations  are 

Diflf.  for  z  Hour, 

-f-9.8565'. 
(Table  III.) 

148 


SEPTEMBER,  1903. 


III. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

i 

•M 

o 

1 

0 

•a 

0 

1 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
z  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

TRUE  LONGITUDE. 

Diff.  for 
I  Hour. 

LATITUDE. 

X 

r 

I 

2 
3 

244 

245 
246 

0 

157 
158 
159 

t           n 
52      06.8 
50      I  1.4 

48  17-5 

1           m 
51       30.1 

49  34-6 
47  40.6 

+  145,16 
145.22 
145-29 

n 

+     1.04 
1.03 
0.99 

0.003  9032 
0.003  7969 
0.003  6899 

-  44-1 
44-4 

44-7 

h      m       8 

13  19  54-93 
13  15  59-02 
13  12  03.12 

4 

5 
6 

247 
248 

249 

160 
161 
162 

46  25.2 

44  34-4 
42  45-3 

45  48.2 

43  57.3 
42  08.1 

+  145-35 
145.42 

145.49 

+  0-93 
0.84 

0.73 

0.003  5821 
0.003  4738 

0.003  3^49 

-  45-0 
45-3 
45.5 

13  08  07.21 
13  04  11.30 
13  00  15.39 

7 
8 

9 

250 

251 
252 

163 
164 

165 

40  57-9 
39  12.3 
37  28.6 

40  20.6 

38  35.0 
36  51-2 

1 
+  145.56 

145.64 
145-72 

+  0.61 
0.48 

0-35 

0.003  2555 
0.003  1456 
0.003  0353 

-45.7 
45-9 
46.1 

12    56    19.49 
12    52    23.59 
12    48    27.68 

lO 

II 

12 

253 
254 
255 

166 
167 
168 

35  46.8 
34  07-0 
32  29.2 

35  09-3 
33  29.4 

31  51-6 

+ 145.80 
145.88 

145-97 

+  0.22 

-|-  O.IO 

o.cx> 

0.002  9246 
0.002  8134 
0.002  7017 

—  46.2 
46.4 
46.7 

12    44    31.77 
12    40    35.87 
12    36    39.96 

13 
14 
15 

256 

257 
258 

169 
170 
171 

30  53.6 
29  20.1 
27  48.9 

30  15-9 
28  42.3 

27    II.O 

+ 146.06 
146.15 
146.24 

—  0.07 
0.13 
0.15 

0.002  5894 
0.002  4764 
0.002  3627 

-  46.9 
47.2 

47.6 

12    32    44.05 
12    28   48.15 
12    24   52.24 

i6 

17 
i8 

259 
260 

261 

172 

173 
174 

26  19.8 

24  52.9 
23  28.1 

25  41.8 
24  14.8 
22  50.0 

+  146.33 
146.42 

146.51 

—  0.12 

—  0.07 
+  0.0 1 

0.002  2480 
0.002  1324 
0.002  0156 

-  48.0 
48.4 
48.9 

12    20    56.34 
12    17   00.43 
12    13   04.52 

19 
20 

21 

262 
263 
264 

176 
177 

22  05.5 
20  45.0 
19  26.5 

21  27.3 
20  06.7 

18  48.1 

+ 146.60 
146.69 
146.77 

+  0.12 
0.24 

0.37 

0.001  8977 
0.00 1  7786 
0.00 1  6582 

-  49.4 

49-9 
50.4 

12    09   08.62 
12    05    12.71 
12   01    16.81 

22 

23 
24 

265 
266 
267 

178 
179 
180 

18  09.9 
16  55-2 
15  42.4 

17  31.5 
16  16.7 

15  03-7 

+ 146.85 
146.93 
147.00 

+  0.52 

0.65 

0.77 

O.OQI  5366 
0.00 1  4138 
0.00 1  2901 

-  50.9 

51-4 
51.8 

II    57    20.90 
II    53    24.99 
II    49    29.09 

25 
26 

27 

268 
269 
270 

181 
182 

183 

14  31.2 
13  21.9 
12  14.3 

13  52.6 
12  43.1 

II  35-5 

+ 147-07 
147.15 

147.22 

+  0.88 

0-95 

I.OO 

0.00 1   1654 
0.00 1  0399 
0.000  9139 

-  52-1 

52.4 
52,6 

II  45  33- 18 
II  41  37.28 

II  37  41-37 

28 

29 
30 

271 
272 

273 

184 

185 
186 

II  08.5 
10  04.3 
09  02.0 

10  29.5 

9  25.3 
8  22.9 

+  147.29 
147.36 
147.44 

+  1-03 

X.04 

I.OI 

0.000  7874 
0,000  6606 
0.000  5337 

-  52.8 

52-9 
52.9 

II  33  45-47 
II  29  49.56 

II  25  53,65 

31 

274 

187 

08  01.4 

7  22.3 

+  147.52 

+  0-95 

0.000  4068 

-  52-9 

e,  while 
ieaselian 

II  21  57.75 

NOTl 

trf— The  1 
thos 
ficti 

ongitudes  in  the  coli 
te  hi  the  column  A'  ai 
tioas  year. 

amn  A  are  referred  to  the 
e  referred  to  the  mean  e< 

true  eqoinoz 
:]ainoz  of  the  b 

of  their  own  dat 
eginning  of  the  fi 

Diff.  fox  z  Hour, 
—  9.8296«. 
(Table  II.) 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


C 
O 


o 

Q 


SBMIDIAMBTBR. 


I 
2 

3 

4 

5 
6 

7 

8 


lO 

II 

12 

13 

15 

16 

17 
18 

19 
20 

21 

22 

23 

24 

25 
26 

27 

28 
29 
30 

31 


Noon. 


4 
4 
4 

4 
4 
4 

4 
5 


5 
5 


6 
6 


6 
6 


6 
5 


5 
5 


48.9 

45-9 
45.3 

46.7 

49-7 
54-2 

59.7 
06.2 


s  13.5 


21.6 

30.3 
5  39-7 


49.6 

59.7 
6  09.5 


18.2 
25.0 
29.0 

29-3 
25.6 

18.0 

07.2 

54-2 
40.2 

26.4 

13-9 
03.4 


55-3 
50.0 

4  47-4 


4 
4 


14  47.6 


Midnight  - 


4 
4 
4 

4 
4 
4 


5 
5 


5 
6 


6 
6 


6 
6 


6 
5 


47.1 

45-4 
45.8 

48.0 
51.8 
56.8 


HORIZONTAL  PARALLAX. 


02.9 
09.8 

s  17.5 


25-9 
350 

44.6 

54-6 
04.7 

14.0 

21.9 
27.4 
29.6 

28.0 
22.2 
12.9 

00.8 
47.2 
33-2 


5  19-9 

5  08.3 

4  59.0 

4  52.3 

4  48.4 

4  47.2 


Noon. 


54  16.3 
54  05.6 
54  03-3 

54  o8-3 
54  19-5 
54  35-7 

54  56.2 

55  20.0 

55  46.9 

56  16.4 

56  48.5 

57  22.9 

57  59.2 

58  36.2 

59  12.1 

59  44-2 

60  09.2 

60  23.6 

60  24.8 
60  1 1.2 

59  43-4 

59  03-6 
58  15.9 
57  24.5 

56  34.0 
55  48.1 
55  09-4 

54  39.9 
54  20.4 

54  ii-i 


14  48.6  I    54  1 1.7 


DifF.  for 
z  Hour. 


-0.63 

—  0.26 
+  0.06 

+  0.34 
0.58 
0.77 

+  0.93 
1.05 
1.17 

+  1.28 

1-39 
1.48 

+  1.53 
1.53 
1.43 

+  1.20 

0.84 

+  0.34 

—  0.25 
0.87 

1.43 

-1.85 
2.09 
2.14 

-  2.03 
1.77 

1-43 

-  1.03 
0.60 

-o.i8 

+  0.21 


Midnight 


54  09-8 
54  03-5 
54  04-9 

54  13-2 
54  27.0 

54  45.5 

55  07.7 

55  33-1 

56  01.3 

56  32.1 

57  05.4 

57  40-9 

58  17-7 

58  54-4 

59  28.8 

59  57-8 

60  17.9 

60  26.0 

60  19.9 

59  590 
59  24.8 

58  40.5 

57  50-4 
56  58.9 

56  10.3 

55  27.7 
54  53-5 

54  28.8 

54  H-5 
54  IO-2 


Diff.  for 
I  Hour. 


-0.44 
—  0.10 
-I-  0.21 

+  0.46 
0.68 
0.85 

+  0.99 
I.I2 
1.23 

+  1.34 

1-43 
1.51 

+  1.54 
1.49 

1-34 

+  1.04 

0.60 

+  0,05 

-0.57 
1. 16 
1.66 

-1.99 
2.14 
2.10 

—  1.91 
1. 61 
1.23 

-o.8i 
-0.38 
+  0.02 


UPPER  TRANSIT. 


AGE. 


54  15.4      +0.39 


Meridian  of 
Greenwich. 


h  m 

8  08.5 

8  55.2 

9  4i-J^ 


o 
I 
I 

2 

3 
4 

4 

5 
6 


26.1 

10.4 

54-5 

38.6 

23.3 
09.2 

56.9 
46.7 

39.0 


17 

18 

19 

33.7 

30.4 
28.3 

20 

26.4 

21 
22 

23.9 
20.1 

23  H-9 
6 

0  08.4 

1  00.9 

1  52.7 

2  43.9 

3  34-6 

4  24.8  I 

5  14-2 

6  02.7 

6  50.0 

7  36.3 

8  21.6 


Diff.  for 
I  Hour. 


m 
+  1.97 

1.93 
1.89 

+  1.86 
1.84 
1.83 

+  1.85 
1.89 

1.95 

+  2.03 
2.13 
2.23 

+  2.32 

2-39 
2.42 

+  2.41 

2.37 
2.31 

+  2.26 

2.21 

+  2.17 
2.14 
2.12 

+  2.10 
2.07 
2.04 

+  2.00 

1-95 
1. 91 

+  1.87 


Noon. 

d 

9.7 
10.7 

II.7 
1^.7 

13-7 
14-7 

15.7 
16.7 

17.7 

18.7 
19.7 
20.7 

21.7 
22.7 

23.7 

24-7 

25-7 
26.7 

27.7 
28.7 

0-3 

1-3 
2.3 
3.3 

4-3 
5.3 
6.3 

7.3 
8.3 
9-3 

10.3 
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- 

THE  MOON'S  RIGHT 

'  ASCENSION  AND  DECLINATION. 

1 

Hour. 

Risht 

Diff.for 

Declinadon. 

Diff.  for 

Hour. 

Risbt 

Di£F.  for 

Declination. 

DilF.  for 

Ascention. 

I  Minute. 

X  Minute. 

A8cen8ioiL 

I  Minute. 

1  Minute. 

TUESDAY  I. 

THURSDAY  3. 

h 

m        8 

8 

0       »       t» 

w 

h 

m        8 

s 

e          f          •• 

M 

o 

l8 

30  49.67 

"^  2.0793 

S.18   02    22.6 

+  «.583 

0 

20 

09   02.58 

■*■  2. 01 18 

S.I5     15     58.8 

+    5.219 

I 

l8 

32   54-38 

t.0779 

18   00  45.1 

1.667 

I 

20 

II   03.25 

2.0104 

15     10    430 

5.297       1 

z 

l8 

34  59- 02 

ft.  0767 

17    59   02.6 

1.749 

2 

20 

13   03.83 

2.0090 

15    05    23.2 

5.364 

3 

i8 

37  03.58 

a.  0753 

17  57  15.2 

X.83Z 

3 

20 

15   04.33 

2.0076 

14  59  59.3 

5.431 

4 

i8 

39  08.06 

2.0740 

17  55  22.9 

1.9x3 

4 

20 

17   04.74 

2.0062 

14  54  31.5 

5.497 

5 

i8 

41   12.46 

2.0777 

17  53  25.6 

I '993 

5 

20 

19   05.07 

2.0048 

14  48  59.7 

5.563 

6 

i8 

43  16.78 

8.0714 

17  51  23.5 

2.076 

6 

20 

21    05.32 

2.0034 

14  43  23.9 

5.629 

7 

i8 

45  21.03 

8.0701 

17  49  16.5 

2.157 

7 

20 

23   05.48 

2.0020 

14  37  44.2 

S.694 

8 

i8 

47  25-19 

2.0687 

17  47  04.6 

2.238 

8 

20 

25   05.56 

2.OO07 

14  32  00.6 

5.758 

9 

i8 

49  29.27 

2.0673 

17  44  47-9 

2.318 

9 

20 

27   05.56 

1.9993 

14  26   13.2 

5.823 

lO 

i8 

51  33-27 

2. 0660 

17  42  26.4 

«.399 

10 

20 

29   05.48 

1.9980 

14  20  21.9 

5.887 

11 

i8 

53  37-19 

2.0647 

17  40  00.0 

2.480 

II 

20 

31    05.32 

1.9966 

14  14  26.8 

5.950 

la 

i8 

55  41.03 

a.ofl33 

17  37  28.8 

2.560 

12 

20 

33  05.07 

1.9953 

14  08  27.9 

6.013 

13 

i8 

57  44-79 

2.0619 

17  34  52.8 

2.639 

13 

20 

35  04.75 

1.9939 

14  02  25.2 

6.076 

14 

i8 

59  48.46 

2.060C 

17  32   12.1 

2.718 

14 

20 

37  04.34 

r.9926 

13  56   18.8 

6.^38 

15 

19 

01   52.06 

2.0598 

17  29  26.6 

2.798 

15 

20 

39  03.86 

1.9913 

13  50  08.6 

6.200 

i6 

19 

03  55.57 

2.0578 

17  26  36.4 

2.877 

16 

20 

41  03.30 

1.9900 

13  43  54-8 

6.S6I 

17 

19 

05  58.99 

2.0563 

17  23  41.4 

a.  955 

17 

20 

43  02.66 

1.9888 

13  37  37-3 

6k  322 

i8 

19 

08  02.33 

2.0550 

17  20  41.8 

3.033 

18 

20 

45  01.95 

1.9875 

13  31    16.2 

6.383 

19 

19 

10  05.59 

2.0537 

17  17  37-4 

3.ri2 

19 

20 

47  01.16 

1.9862 

13  24  51.4 

6.443 

20 

19 

12  08.77 

2.0525 

17  14  28.4 

3.r«9 

20 

20 

49  00.29 

1.9849 

13  18  23.1 

6.502 

21 

19 

14  IT. 86 

2.0908 

17  II   14.7 

3.267 

21 

20 

50  59.35 

1.9^7 

13  11  51-2 

6.561    1 

22 

19 

16  14.86 

2.0493 

17  07  56.4 

3.343 

22 

20 

52  58.33 

1.9824 

13  05  15.8 

6.619 

23 

19 

18  17.78 
WE 

+  «.Of79 

DNESD 

S.17  04  33.5 
AY   2. 

+  3-420 

23 

20 

54  57.24 

1 

•t-  1. 9812 

* 

?-RIDA\ 

S.I 2  58  36.9 

^4. 

.f  6.678 

O 

19 

20   20.6l 

4  ft.  0465 

S.17  01  06.0 

+  3.497 

0 

20 

56  56.08 

+  1.9800 

S.12  51  54.5 

+  6.735 

I 

19 

22    23.36 

2.0451 

16  57  33.9 

3.572 

I 

20 

58  54.84 

1.9788 

12  45  08.7 

6.793 

2 

19 

24    26.02 

2.0436 

16  53  57.3 

3.648 

2 

21 

00  53.53 

1.9776 

12  38  19.4 

6.850 

3 

19 

26    28.59 

2.0422 

16  50  16. I 

3.724 

3 

21 

02  52.15 

1.9764 

12  31  26.7 

6.906 

1      4 

19 

28   31.08 

2.0408 

16  46  30.4 

S.799 

4 

21 

04  50.70 

1.9753 

12  24  30.7 

6.961 

5 

19 

30   33-48 

2.0393 

16  42  40.2 

3.874 

5 

21 

06  49.18 

1.9741 

12  17  31-4 

7.016 

6 

19 

32    3580 

2.0378 

x6  38  45.5 

3.948 

6 

21 

08  47.59 

1.9730 

12  10  28.8 

7.071 

'      7 

19 

34  38.02 

a. 0363 

16  34  46.4 

4.023 

7 

21 

10  45.94 

1.9719 

12  03  22.9 

7.126 

8 

19 

36  40.16 

8.0S49 

16  30  42.8 

4.097 

8 

21 

12  44.22 

1.9708 

11  56  13.7 

7.180 

9 

'9 

38  42.21 

a.0335 

16  26  34.8 

4.170 

9 

21 

14  42.43 

1.9696 

II  49  01.3 

7.233 

lO 

19 

40  44.18 

2. 038 1 

16  22  22.4 

4.243 

10 

21 

16  40.57 

1.9686 

II  41  45.8 

7.2S5 

II 

19 

42  46.06 

2.0306 

16   18  05.6 

4.316 

II 

21 

18  38.66 

1.9676 

II  34  27.1 

7.338 

12 

19 

44  47-85 

2.0291 

16  13  44.5 

4.388 

12 

21 

20  36.68 

1.9665 

It  27  05.2 

7.3'jo 

13 

19 

46  49.55 

8.0277 

16  09   19.0 

4.461 

13 

21 

22  34.64 

1.9655 

II   19  40.3 

7.441 

14 

19 

48  51-17 

2.0263 

16  04  49.2 

4.533 

14 

21 

24  32.54 

1.9645 

II   12  12.3 

7.493 

15 

19 

50  52.70 

2.0x48 

16  00  1 5.x 

4.603 

15 

21 

26  30.38 

1.9635 

II  04  41.2 

7.543 

i6 

19 

52  54.14 

8.0833 

15  55  36.8 

4.674 

16 

21 

28  28.16 

X.9626 

10  57  07.1 

7.593 

17 

19 

54  55.50 

2.0St9 

15  50  54.2 

4.746 

17 

21 

30  25.89 

1.96x7 

10  49  30.1 

7.6,2 

i8 

19 

56  56.77 

2.0204 

15  46  07.3 

4.816 

18 

21 

32  23.56 

1.9607 

10  41  50.1 

7.691 

19 

19 

58  57.95 

2.0190 

15  41  16.3 

4.8»5 

19 

21 

34  21.17 

1.9598 

10  34  07.2 

7-739 

20 

2o 

00  59.05 

2.0176 

15  36  21. 1 

4*955 

20 

21 

36  18.73 

1.9589 

10  26  21.4 

7.787 

21 

20 

03  00.06 

2.0163 

15  31  21.7 

5.084 

21 

21 

38   16.24 

i.95«o 

10  18  32.8 

7.834   ' 

22 

20 

05  00.99 

2.0148 

15  26  18.2 

5.093 

22 

21 

40  13-69 

1.9572 

10  10  41.3 

7.W1 

23 

20 

07  01.83 

2.0x33 

15  21   10.5 

5.162 

23 

21 

42  1 1. 10 

1.9564 

10  02  47.1 

7.92S 

24 

20 

09  02.58 

«  2.01 18 

1 

S.15  15  58.8 

-►5.229 

24 

21 

44  08.46 

+  1.9556 

S.   9.54  50.0 

+  7.974 
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Hour. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Risbt 

Ascension. 


Diflf.  for 
X  Minute. 


Declination. 


Diff.  for 
I  Minute. 


Hour. 


Right 
Ascension. 


Diff.  for 
z  Minute. 


Declination. 


Diff.  for  I 
X  Minute. , 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 

lO 

11 

12 

13 

14 

15 
i6 

17 
i8 

19 

20 
21 
22 

23 


O 

I 
2 

3 

4 

5 
6 

7 

a 

9 

10 

II 

12 

13 

14 

15 
16 

17 
18 

19 

20 

21 
22 

23 

24 


SATURDAY  5, 
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46.5 
25.6 

00.2 

30.2 

55.7 
16.6 

33.0 
45.0 
52.5 
55.5 
54.2 
48.4 

38.3 
23.8 

04.9 

41.8 
14.4 

42.7 
06.7 


26.6 

42.3 

53.7 
01. o 

04.3 

03.4 

58.4 

49.4 

36.3 
19.2 

58.1 

33.1 
04.1 

31.2 

54.4  I 

13.7  1 
29.2  I 

40.8 

48.7 

52.8 

53.1 
49.8 

42.7 
32.0 

17.6 


+  2.922 
a.999 
3.077 
3.156 
3.233 
3.309 
3.386 
3.462 
3.538 
3.6x3 
3.689 
3.763 
3.837 
3.912 
3.986 
4.059 
4.Z32 
4.205 
4.278 
4.350 

4.4« 

4' 493 

4.564 

+  4.634 


+  4.703 
4.774 
4.844 
4.912 
4.980 
5.049 
5.117 
5.184 
5.25a 
5.3x8 
5.384 
5.450 
5.5x6 
5.581 
5.646 
5.7x0 
5.774 
5.837 
5.900 

5.963 
6.025 
6.087 
6.Z48 
6.209 
+  6.270 


Honr. 


Right 
Ascension. 


Diff.  for 
X  Minute. 


Declination. 


Diff.  for 
1  Minute. 


THURSDAY,  OCTOBER  i. 

h     m         8  s 

20   42   30.13     +  X.9863 


S.13    36    17.6 


+  6.270 


PHASES  OF  THE  MOON. 


d      h  m 

O     Full  Moon     ....  Sept.       6  12  19.9 

C      Last  Quarter 14  01  13,6 

0     New  Moon 20  16  30.8 

3)      First  Quarter 28  01  08.5 

d  h 

C     Apogee Sept.       2  ^9.3 

C      Perigee 18  14.3 

C     Apogee 30  10.5 
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XIll. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCEa 

Day  of  the 
Month. 

p.  L. 

p.  L. 

P.  L. 

P.L. 

Name  and  Direction   | 

Noon. 

of 

Illh 

of 

Vlh 

of 

IXk 

of 

of  Object 

Diff. 

Diff. 

OiflE. 

Diff. 

e        »        ff 

e        f        t* 

e        > 

99 

•          t          n 

I 

Sun 

W. 

iig  21  35 

3430 

120    43     18 

3434 

122    04 

56 

3438 

123     26     30 

3440 

Spica 

W. 

75  07  44 

3065 

76    36    37 

ym 

78    05 

26 

3071 

79  34  II 

3074 

Mars 

W. 

51  45  44 

3319 

53  09  34 

3322 

54  33 

20 

3325 

55  57  03 

3327 

Antares 

W. 

30  30  34 

3S68 

31   55  23 

3357 

33  20 

25 

3946 

34  45  40 

3236  j 

Jupiter 

E. 

72  35  20 

3018 

71  05  29 

302Z 

69  35 

42 

3094 

68  05  59 

3027 

a  Arietis 

E. 

117  20  19 

3186 

"5  53  53 

3x88 

114  27 

29 

3x88 

113  oi  05 

3x88 

2 

Spica 

W. 

86  57  12 

3082 

88  25  43 

3083 

89  54 

13 

3084 

91  22  42 

3083 

Mars 

W. 

62  55  00 

3335 

64  18  31 

3336 

65  42 

01 

3336 

67  05  31 

3336 

Antares 

W. 

41  54  37 

3x97 

43  20  50 

3x9a 

44  47 

09 

3186 

46  13  35 

318Z 

Jupiter 

E. 

60  38  12 

3036 

59  08  44 

3038 

57  39 

18 

3038 

56  09  52 

3039 

a  Arietis 

E. 

105  49  05 

3187 

104   22   40 

3186 

102  56 

14 

3184 

loi  29  46 

3183 

3 

Spica 

W. 

98  45  19 

3079 

100   13    54 

3077 

loi  42 

32 

3075 

103  II  12 

3073 

Mars 

W. 

74  03  10 

3331 

75  26  46 

33a8 

76  50 

25 

3325 

78  14  07 

3394  . 

Antares 

W. 

53  27  17 

3156 

54  54  19 

3x51 

56  21 

27 

3x46 

57  48  41 

3x40 

Jupiter 

E. 

48  42  43 

3035 

47  13  14 

3034 

45  43 

44 

3033 

44  14  12 

3030 

a  Arietis 

E. 

94  17  03 

3175 

92  $0  24 

3x73 

91  23 

43 

3x70 

89  56  58 

3x68 

4 

Spica 

W. 

no  35  23 

3057 

112   04    25 

3053 

"3  33 

32 

3050 

115  02  43 

3045L 

Mars 

w. 

85  13  23 

3307 

86  37  26 

3303 

88  01 

34 

3299 

89  25  47 

3994 

Antares 

w. 

65  06  26 

31x5 

66  34  17 

3110 

68  02 

15 

3x05 

69  30  19 

3099 

Jupiter 

E. 

36  45  53 

3020 

35  16  05 

3018 

33  46 

14 

3015 

32  16  20 

30x3 

a  Arietis 

E. 

82  42  30 

3154 

81  15  26 

3152 

79  48 

19 

3148 

78  21  07 

3x4s 

Aldebaran 

E. 

115  41  51 

30i9 

H4  12  39 

3045 

112  43 

22 

304X 

III  14  00 

3036 

5 

Mars 

W. 

96  28  14 

3270 

97  53  01 

3264 

99  17 

55 

3259 

100  42  55 

3253 

Antares 

W. 

76  52  26 

3069 

78  21   13 

3064 

79  50  07 

3057 

81   19  09 

3Q5X 

a  Aquilae 

W. 

34  44  06 

4588 

35  46  41 

4469 

36  51 

00 

4363 

37  56  55 

4967 

Saturn 

W. 

21  47  03 

3x24 

23  14  44 

3x05 

24  42 

48 

3087 

26  II  13 

307X 

a  Arietis 

E. 

71  04  12 

3129 

69  36  37 

3xa6 

68  08 

59 

3123 

66  41  17 

3x20 

Aldebaran 

E. 

103  45  42 

30x2 

102  15  44 

3006 

100  45 

39 

3001 

99  15  27 

2995 

6 

Mars 

W. 

107  49  39 

3222 

109  15  22 

38X7 

no  41 

II 

3909 

112  07  09 

3204 

Antares 

W. 

88  46  13 

3090 

90  16  01 

30x3 

91  45 

58 

3007 

93  16  02 

3000 

a  Aquilae 

W. 

43  46  28 

3905 

44  59  43 

3849 

46  13 

55 

3797 

47  29  00 

3750 

Saturn 

W. 

33  37  49 

3007 

35  07  53 

9996 

36  38 

II 

2985 

38  08  42 

»975 

a  Arietis 

E. 

59  22  00 

3x08 

57  54  00 

3107 

56  25 

59 

3x05 

54  57  56 

3105 

Aldebaran 

E. 

91  42  38 

1965 

90  II  41 

>058 

88  40  35 

2951 

87  09  21 

9^,5 

7 

Antares 

W. 

100  48  27 

fl968 

102  19  20 

9961 

103  50 

22 

9954 

105  21  32 

9948 

a  Aquils 

W. 

53  55  45 

3560 

55  15  03 

3528 

•56  34 

56 

3498 

57  55  22 

3471 

Saturn 

W. 

45  44  21 

2929 

47  16  03 

2990 

48  47  56 

99x2 

50  20  00 

2903 

a  Arietis 

£. 

47  37  40 

3x10 

46  09  42 

3"3 

44  41 

48 

3118 

43  14  00 

3193 

Aldebaran 

£. 

79  31  04 

99x0 

77  58  58 

2903 

76  26 

42 

9895 

74  54  17 

9888 

8 

a  Aquilae 

W. 

64  44  39 

S355 

66  07  47 

3336 

67  31 

17 

3316 

68  55  10 

3298 

Saturn 

W. 

58  03  09 

a859 

59  36  20 

2852 

61  09 

41 

9849 

62  43  14 

9835 

Aldebaran 

E. 

67  09  51 

a85i 

65  36  29 

2842 

64  02 

56 

1835 

62  29  13 

2827 

Pollux 

£. 

no  14  05 

0953 

108  42  52 

9943 

107  II 

28 

9934 

105  39  52 

2995 

9 

a  AquilsB 

W. 

75  59  31 

3M0 

77  25  16 

3906 

78  51 

18 

3x93 

80  17  36 

3x80 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

-4 

P.  L. 

P.L. 

P.L. 

P.L. 

og 

Name  ^d  Diroction 

Midnight. 

of 

XVfa 

of 

XVIIIk 

of 

XXJb 

of 

a 

of  Object. 

DiflE. 

Diff. 

DiflE. 

Dtflf. 

O             »             tt 

0          »          w 

e         »        «» 

e         »        M 

I 

Sun 

W. 

124   48   01 

^TTT 

126  09  28 

3446 

127  30  53 

3448 

128    52     15 

3449 

Spica 

W. 

81    02    52 

SO77 

82  31  30 

3078 

84  00  06 

3080 

85    28    40 

3082 

Mars 

w. 

57  20  43 

3330 

58  44  20 

333a 

60  07  55 

3333 

61    31    28 

3334 

Antares 

w. 

36  II  07 

3226 

37  36  45 

3218 

39  02  33 

3209 

40    28    31 

3203 

Jupiter 

E. 

66  36  20 

3030 

65  06  44 

3033 

63  37  12 

3034 

62    07    41 

3035 

a  Arietis 

E. 

III  34  41 

3188 

IXC  08   18 

3x88 

108  41  54 

3X68 

107    15    30 

3187 

2 

Spica 

W. 

92  51   12 

S0B3 

94  19  42 

3082 

95  48  13 

3082 

97  16  45 

3080 

Mars 

W. 

68  zg  01 

3335 

69  52  32 

3335 

71  16  03 

3333 

72  39  36 

?338 

Antares 

W. 

47  40  07 

S176 

49  06  45 

3170 

50  33  30 

3165 

52  00  21 

Sz6z 

Jupiter 

E. 

54  40  27 

3039 

53  II  02 

3039 

51  41  37 

3Q38 

50    12    II 

3036 

a  Arietis 

E. 

100  03  17 

3x82 

98  36  46 

SxBi 

97  xo  14 

3179 

95  43  40 

3x77 

3 

Spica 

W. 

104  39  55 

3070 

Z06  08  41 

3067 

107  37  31 

3064 

109  06  25 

3060 

Mars 

W. 

79  37  51 

33*1 

81  01  38 

33x8 

82  25  29 

33x4 

83  49  24 

33" 

Antares 

W. 

59  16  02 

3136 

60  43  28 

3x30 

62  II  01 

3X85 

63  38  40 

SXX9 

Jupiter 

E. 

42  44  37 

3029 

41  15  00 

3027 

39  45  21 

30*4 

38  15  38 

3022 

a  Arietis 

E. 

88  30  II 

3166 

87  03  21 

3163 

85  36  27 

3x60 

84  09  .30 

3x58 

4 

Spica 

W. 

116  32  00 

3041 

118  01  22 

3037 

119  30  49 

3032 

121    OQ   22 

3027 

Mars 

W. 

90  50  06 

3990 

92  14  29 

3*85 

93  38  58 

3280 

95  03  33 

3275 

Antares 

W. 

70  58  30 

SO93 

72  26  48 

3087 

73  55  13 

308Z 

75  23  46 

3075 

Jupiter 

E. 

30  46  23 

3010 

29  16  23 

3008 

27  46  20 

3006 

26  16  15 

3005 

a  Arietis 

E. 

76  53  52 

3x*a 

75  26  33 

3x38 

73  59  10 

3x3s 

72  31  43 

3x32 

Aldebaran 

E. 

109  44  32 

3031 

108  14  58 

3027 

106  45  19 

3002 

105  X5  34 

30x7 

5 

Mars 

W. 

102  08  02 

3347 

103  33  16 

3242 

104  58  36 

3835 

106  24  04 

3229 

Antares 

W. 

82  48  19 

3045 

84  17  36 

3Q39 

85  47  00 

3033 

87  16  32 

3026 

a  Aquilae 

W. 

39  04  18 

4z8z 

40  13  02 

4102 

41    23  02 

4089 

42  34  13 

3964 

Saturn 

W. 

27  39  58 

3056 

29  09  02 

3048 

30  38   23 

3030 

32  07  59 

3018 

a  Arietis 

E. 

65  13  32 

3zz8 

63  45  44 

31x4 

62   17   52 

31I8 

60  49  57 

3x10 

Aldebaran 

E. 

97  45  08 

3989 

96  14  42 

8984 

94  44  09 

8S77 

93  13  28 

2970 

6 

Mars 

W. 

113  33  14 

3197 

114  59  27 

3190 

116  25  48 

3x83 

117  52  17 

3176 

Antares 

W. 

94  46  15 

S994 

96  16  35 

2987 

97  47  04 

8991 

99  17  41 

2973 

a  Aquilae 

W. 

48  44  54 

3708 

50  01  33 

3665 

51   18  57 

3627 

52  37  02 

3592 

Saturn 

W. 

39  39  26 

2965 

41   10  22 

3956 

42  41  30 

2946 

44  12  50 

9938 

a  Arietis 

E. 

53  29  52 

3104 

52  01  47 

3x05 

50  33.44 

3105 

49  05  41 

3107 

Aldebaran 

E. 

85  37  59 

»938 

84  06  28 

2931 

82  34  49 

292i 

81  03  01 

2917 

7 

Antares 

W. 

106  52  50 

394a 

108  24  16 

2935 

109  55  50 

2929 

III  27  32 

2923 

a  Aquilae 

W. 

59  16  18 

3446 

60  37  42 

3481 

61  59  35 

3397 

63  21   55 

3376 

Saturn 

w. 

51  52  16 

2894 

53  24  43 

2886 

54  57  20 

2876 

56  30  09 

2868 

a  Arietis 

E. 

41  46  18 

3130 

40  18  45 

3140 

38  51  24 

3151 

37  24  i6 

3163 

Aldebaran 

E. 

73  21  43 

2880 

71  48  59 

8874 

70  16  07 

28^ 

68  43  04 

2858 

8 

a  Aquilae 

W. 

70  19  24 

388z 

71  43  58 

3265 

73  08  50 

3848 

74  34  02 

3834 

Saturn 

W. 

64  16  57 

2835 

65  50  52 

88x8 

67  24  57 

2809 

68  59  13 

9800 

Aldebaran 

E. 

60  55  20 

28x9 

59  21   17 

88x1 

57  47  03 

8803 

56  12  39 

2795 

Pollux 

E. 

104  08  05 

29x6 

102  36  06 

2907 

loi  03  56 

2898 

99  31  34 

2888 

9 

a  Aquilae 

W. 

81  44  09 

3x68 

83  10  56 

3x58 

84  37  56 

3x46 

86  05  10 

3135 
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XV, 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object 

Noon. 

p.  L. 

of 

Diff. 

Illh 

P.  L. 

of 
Diff. 

VIb 

t 

P.L. 

of 
Diff. 

IXh 

P.L. 

of 
Diff. 

Off 

0         f         » 

0      « 

n 

e        ' 

tt 

9 

Saturn 
Jupiter 
Aldebaran 
Pollux 

W. 
W. 
E. 

E. 

70  33  41 
25  15  24 
54  38  04 
97  59  00 

279a 

2775 
2786 

2879 

72    08    20 
26    50    25 

53  03  18 
96  26  14 

2783 
2762 
2778 
2870 

73  43 
28  25 

51  28 

94  53 

10 

43 

21 

17 

2774 
275X 
2769 
2862 

75  18 
30  01 

49  53 
93  20 

12 

15 

13 
09 

2766 

2741 
2761 

2852 

1 

lO 

a  Aquilx 

Saturn 

Jupiter 

Aldebaran 

Pollux 

W. 
W. 

w. 

E. 
E. 

87  32  37 
83  16  13 
38  02  24 
41  54  46 

85  31  39 

3x36 
0721 
2689 
2718 
2809 

89  00  15 
84  52  25 

39  39   19 

40  18  30 

83  57  23 

3XX7 

2713 
a68o 
27x0 
a8oz 

90  28 
86  28 
41   16 

38  42 
82  22 

04 

47 
26 

03 

57 

3x08 

2704 

36G9 
2700 

2793 

91  56 

88  05 

42  53 

37  05 
80  48 

04 
22 

48 

23 
20 

1 

3099 
2695 

2659 

269Z 

2785 

II 

a  Aquilae 

Saturn 

Jupiter 

Aldebaran 

Pollux 

Sun 

W. 
W. 
W. 
E. 
E. 
E. 

99  18  28 
96  II  22 
51  03  57 
28  58  59 

72  52  34 
128  00  26 

• 
3065 
2648 
26x0 

3645 
8745 
0981 

100  47  20 
97  49  12 
52  42  39 
27  21  05 

71   16  54 
126  29  50 

3060 
2639 
2S99 
a635 
2737 
2971 

I02    16 

99  27 

54  21 

25  42 
69  41 

124  59 

19 
14 
35 
58 

03 
01 

3056 
2629 

2590 
3626 
2720 
2960 

103  45 
loi  05 

56  00 

24  04 

68  05 

123  27 

23 
30 

44 
38 
02 

58 

3052 
2620 

2579 
2616 

2722 

2949 

12 

Saturn 
Jupiter 
Pollux 
Sun 

W. 
W. 
E. 

E. 

109  20  04 
64  20  05 
60  02  34 

115  49  14 

3571 

2688 

«894 

no  59  39 
66  00  41 
58  25  38 

114  16  47 

256Z 

2517 
2682 
2882 

112    39    28 
67    41    31 

56  48  34 
112  44  05 

255X 
2506 
2677 
2870 

114  19 
69  22 

55  II 
III  11 

31 
36 

23 
08 

2541 

2495 
2672 

2859 

13 

Jupiter 
a  Arietis 
Pollux 
Sun 

W. 
W. 
E. 
E. 

77  51  48 
33  00  20 

47  04  01 

103  22  40 

244  z 

a833 
2657 
2800 

79  34  25 

34  34  05 

45  26  23 

loi  48   12 

2430 

2794 
2656 
2788 

81   17 

36  08 

43  48 
100   13 

17 

41 

44 
28 

2419 
2756 
2657 
2775 

83  00 

37  44 
42  II 

98  38 

25 
06 

06 

28 

2408 
2722 
2659 
2764 

14 

Jupiter 
a  Arietis 
Aldebaran 
Sun 

W. 
W. 
W. 
E. 

91  40  06 

45  51  22 
II  20  15 

90  39  30 

2358 
2588 

2396 

2703 

93  24  50 

47  30  34 
13  03  56 
89  02  54 

2340 
2566 
2382 
2690 

95  09 
49  10 

14  47 
87  26 

51 
16 

56 
01 

2329 
2544 
2370 
2678 

96  55 
50  50 
16  32 

85  48 

08 

28 

14 
52 

23x7 

2524 

2357 
2666 

15 

Jupiter 
a  Arietis 
Aldebaran 
Sun 

W. 
W. 
W. 
E. 

105  45  36 
59  18  02 

25  18  09 
77  39  04 

2164 
2436 
2299 
2607 

107  32  29 
61  00  45 
27  04  10 
76  00  18 

2253 
0421 
2287 

2595 

109  19 
62  43 
28  50 
74  21 

38 
50 
28 
16 

2243 

2405 

2277 
8583 

III  07 
64  27 

30  37 
72  41 

02 

17 
02 

58 

2233 

239X 
2266 

2572 

i6 

a  Arietis 

Aldebaran 

Sun 

W. 
W. 
E. 

73  09  23 

39  33  42 
64  21  41 

2328 
2216 
25x9 

74  54  42 
41   21  46 
62  40  54 

2316 
2206 
250& 

76  40 

43  10 
60  59 

18 

05 
52 

2306 
2197 
2499 

78  26 
44  58 
59   18 

09 

37 
37 

2296 

2188 
2489 

17 

a  Arietis 
Aldebaran 

Sun 

W. 

W. 
E. 

87  18  52 
54  04  27 
50  49  17 

2253 
2X49 

2448 

89  06  01 

55  54  " 
49  06  51 

2247 
2x43 

2441 

90  53 
57  44 
47  24 

19 
05 
15 

2241 
2136 
2434 

92  40 

59  34 
45  41 

46 
09 

29 

2235 

2130 

8429 

i8 

a  Arietis 

Aldebaran 

Sun 

W. 
W. 

E. 

loi  39  45 
68  46  27 

37  05  46 

92l8 
2109 
2405 

103  27  45 
70  37  13 
35  22  19 

2216 
2x06 
2403 

105  15 
72  28 

33  38 

48 
03 
49 

2216 

2x03 
2401 

107  03 
74  18 
31  55 

51 
57 
15 

2217 

2Z02 
2399 

19 

Aldebaran 
Sun 

W. 
E. 

83  33  48 
23  17  08 

2I0I 
2400 

85  24  45 
21  33  33 

2103 
2403 

87  15  39 
19  50  03 

2106 
2407 

89  06 
18  06 

29 
38 

3x09 
34X1 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

5x5 

p.  L. 

p.  L. 

P.  L. 

1 

P.I* 

Name  and  Direction    1 

Midnight 

of 

XVh 

of 

XVI I  lb 

Of 

XXIh 

of 

of  Object 

DifE. 

Diff. 

Diff. 

Diff. 

e         f         w 

0         »         1* 

e 

t 

»» 

0       f 

» 

9 

Saturn 

W. 

76  53  25 

3756 

78  28  50 

2749 

80 

04 

25 

2739 

81    40 

13 

2730 

Jupiter 

W. 

31  37  01 

2730 

33  13  01 

2719 

34 

49 

15 

2709 

36   25 

43 

2699 

Aldebaran 

E. 

48  17  54 

9753 

46  42  24 

2744 

45 

06 

43 

2735 

43  30 

50 

2727 

Pollux 

E. 

91  46  49 

2844 

90  13  18 

2835 

88 

39 

36 

2827 

87  05 

43 

idi8 

lO 

a  Aquils 

W. 

93  24  15 

3091 

94  52  35 

3083 

96 

21 

05 

3077 

97  49 

43 

3071 

Saturn 

W. 

89  42  10 

9686 

91    19  09 

2676 

92 

56 

21 

2667 

94  33 

45 

2657 

Jupiter 

W. 

44  31  23 

2649 

46  09   II 

2639 

47 

47 

13 

2629 

49  25 

28 

96x9 

Aldebaran 

E. 

35  28  31 

268a 

33  51   27 

2672 

32 

14 

10 

2663 

30  36 

41 

2654 

Pollux 

E. 

79  13  32 

3776 

77  38  33 

2769 

76 

03 

24 

2760 

74  28 

04 

2753 

II 

a  Aquilae 

W: 

105  14  31 

3049 

106  43  43 

3047 

108 

12 

58 

3044 

109  42 

16 

3044 

Saturn 

W. 

102  43  58 

26x0 

104    22   40 

260Z 

106 

01 

34 

2591 

107  40  42 

9580 

Jupiter 

W. 

57  40  08 

4569 

59   19  46 

2559 

60 

59 

38 

2548 

62  39 

44 

2538 

Aldebaran 

E. 

22  26  05 

2607 

20  47   19 

2597 

19 

08 

20 

2588 

17  29 

08 

2577 

Pollux 

E. 

66  28  51 

2714 

64  52  30 

3708 

63 

16 

01 

2701 

61  39 

22 

2694 

Sun 

E. 

121   56  41 

2939 

120  25   II 

2927 

118 

53 

26 

29x6 

117  21 

27 

2905 

12 

Saturn 

W. 

"5  59  47 

2531 

117  40  17 

2521 

119 

21 

01 

2SIX 

121  01 

59 

9501 

Jupiter 

W. 

71  03  56 

3485 

72  45  31 

2474 

74 

27 

21 

2462 

76  09 

27 

2452 

Pollux 

E. 

53  34  05 

2667 

51  56  41 

2663 

50 

19 

12 

2660 

48  41 

38 

2657 

Sun 

E. 

109  37  57 

2848 

108  04  31 

2835 

106 

30 

49 

2824 

104  56 

52 

2812 

13 

Jupiter 

W. 

84  43  49 

2396 

86  27  29 

2385 

88 

II 

25 

2374 

89  55 

37 

2362 

• 

a  Arietis 

W. 

39  20  16 

2692 

40  57  07 

2663 

42 

34 

37 

2637 

44   12 

42 

261 X 

Pollux 

E. 

40  33  31 

2664 

38  56  03 

2671 

37 

18 

44 

268x 

35  41 

38 

2692 

Sun 

E. 

97  03   13 

8758 

95  27  42 

2739 

93 

51 

54 

2727 

92   15 

50 

27x5 

14 

Jupiter 

W. 

98  40  42 

8307 

100  26  31 

2296 

102 

12 

37 

2285 

103  58 

59 

2274 

a  Arietis 

W. 

52  31  08 

2505 

54  12  14 

2487 

55 

53 

45 

2470 

57  35 

41 

2452 

Aldebaran 

w. 

18 '16  50 

2344 

20  01  45 

2333 

21 

46  56 

2322 

23  32 

24 

2310 

Sun 

E. 

84  II   27 

2655 

82  33  46 

2642 

80 

55 

48 

2630 

79  17 

34 

9618 

15 

Jupiter 

W. 

112  54  41 

2223 

114  42  35 

2212 

116 

30 

44 

2203 

118  19 

07 

2193 

a  Arietis 

W. 

66  II  04 

2378 

67  55  II 

2365 

69 

39 

36 

2352 

71  24 

20 

2339 

Aldebaran 

W. 

32  23  51 

2256 

34  10  56 

2245 

35 

58 

16 

2235 

37  45 

52 

2225 

Sun 

E. 

71  02  24 

2561 

69  22  35 

2551 

67 

42 

32 

2540 

66  02 

14 

2529 

i6 

a  Arietis 

W. 

80  12   15 

2286 

81   58  35 

2277 

83 

45 

08 

2268 

85  31 

54 

2260 

Aldebaran 

W. 

46  47  23 

2180 

48    36    21 

2172 

50 

25 

31 

2164 

52   14 

53 

2x56 

Sun 

E. 

57  37  09 

2481 

55  55  29 

2472 

54 

13 

36 

2464 

52  31 

32 

2456 

17 

a  Arietis 

W. 

94   28    22 

2231 

96  16  04 

2226 

98 

03 

53 

2223 

99^1 

47 

2220 

Aldebaran 

W. 

61    24    22 

2Z25 

63   14  43 

2X20 

65 

05 

II 

21X6 

66  55 

46 

2XX2 

Sun 

E. 

43  58  35 

2423 

42  15  33 

24X8 

40 

32 

24 

2413 

38  49 

08 

2409 

i8 

a  Arietis 

W. 

108  51   53 

2218 

no  39  53 

2220 

112 

27 

50 

2224 

114   15 

42 

2229 

Aldebaran 

W. 

76  09  53 

axoi 

78  00  51 

2Z0O 

79 

51 

50 

2100 

81  42 

49 

2100 

Sun 

E. 

30  II  39 

2398 

28  28  01 

2398 

26 

44 

23 

2398 

25  00 

45 

2398 

19 

Aldebaran 

W. 

90  57  15 

21x3 

92  47  55 

2116 

94 

38 

30 

2I2Z 

96  28 

57 

2X28 

Sun 

E. 

16  23  19 

24x6 

14  40  07 

2423 

12 

57 

05 

2431 

II   14 

14 

9438 

II 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.  L. 

P.L. 

P.L. 

P.L. 

og 

Name  and  Direction 

Noon. 

of 

Illh 

of 

VIb 

of 

IX^ 

of 

Q 

of  Object 

DifE. 

Diff. 

Diff. 

Diff. 

e         »         If 

e           f          «r 

e         t 

m 

Off 

22 

Sun 

W. 

17    30    19 

s6z8 

19  08  49 

«6S3 

20    46 

59 

2649 

22    24   48 

8665 

a  Aquilae 

E. 

102     18    47 

ayag 

100  42  45 

8739 

99  06 

57 

2750 

97  31  23 

27G2 

» 

Saturn 

E. 

107    07    05 

2315 

105  21  28 

2330 

103  36 

12 

8345 

loi  51  18 

8359 

23 

Sun 

W. 

30    28    23 

«750 

32  03  57 

2767 

33  39 

08 

2785 

35  13  55 

2803 

a  Aquilse 

E. 

89  37  53 

a835 

88  04   II 

3853 

86  30 

52 

2871 

84  57  56 

289X 

Saturn 

E. 

93  12  19 

«440 

91  29  41 

2456 

89  47 

26 

8478 

88  05  34 

8489 

24 

Sun 

W. 

43  01  55 

2896 

44  34  19 

99x4 

46  06 

20 

8933 

47  37  57 

9951 

a  Aquilae 

E. 

77  19  43 

fl997 

75  49  27 

3021 

74  19 

40 

3045 

72  50  23 

3071 

Saturn 

E. 

79  42  16 

2577 

78  02  49 

2595 

76  23 

47 

26X3 

74  45  08 

2699 

Fomalhaut 

E. 

109  08  14 

9005 

107  38  08 

30x5 

106  08 

14 

'3026 

104  38  33 

3036 

Jupiter 

E. 

123  32  46 

«533 

121  52  19 

«55J 

120  12 

16 

2567 

n8  32  36 

3584 

25 

Sun 

W. 

55  10  16 

3043 

56  39  36 

3060 

58  08 

34 

3078 

59  37  II 

3095 

a  Aquilae 

E. 

65  32  03 

SaoQ 

64  06  04 

3MI 

62  40 

43 

3«7X 

61   15  58 

3304 

Saturn 

E. 

66  37  49 

2716 

65  01  31 

8734 

63  25 

36 

2750 

61  50  03 

2767 

Fomalhaut 

E. 

97  13  42 

3100 

95  45  3? 

3"4 

94  17 

39 

3128 

92  50  03 

3143 

1 

Jupiter 

E. 

no  19  58 

2667 

108  42  34 

2683 

107  05 

31 

2699 

105  28  50 

87x4 

26 

Sun 

W. 

66  55  05 

3178 

68  21  41 

3x93 

69  47 

58 

3208 

71   13  58 

3223 

Saturn 

E. 

53  57  43 

2848 

52  24  18 

2865 

50  51 

14 

2880 

49  18  29 

2894 

1 

a  Aquilae 

E. 

54  22  II 

3489 

53  01  35 

3532 

51  41 

46 

3576 

50  22  46 

3683 

I 

Fomalhaut 

E. 

85  36  42 

3222 

84  10  59 

3839 

82  45 

36 

3855 

81  20  32 

3872 

Jupiter 

E. 

97  30  30 

2790 

95  55  49 

2805 

94  21 

27 

26x8 

92  47  22 

0831 

27 

Sun 

W. 

78  19  42 

3«9i 

79  44  04 

3303 

81  08 

Z2 

33x5 

82  32  06 

3386 

Mars 

W. 

19  08  42 

3372 

20  31   28 

3363 

21   54 

27 

3357 

23  17  35 

3351 

1 

Saturn 

E. 

41  39  31 

2969 

40  08  39 

9983 

38  38 

05 

8997 

37  07  49 

SMX 

a  Aquilae 

E. 

44  01  20 

3907 

42  48  07 

3977 

41  36 

05 

4052 

40  25  17 

4x34 

Fomalhaut 

E. 

74  20  15 

3361 

72  57  14 

3379 

71  34 

33 

3398 

70  12  14 

3416 

Jupiter 

E. 

85  01   12 

2894 

83  28  46 

2905 

81  56 

34 

29x6 

80  24  35 

2927 

28 

Sun 

W. 

89  28  31 

337^ 

90  51   15 

3385 

92  13 

49 

3392 

93  36  15 

3400 

Mars 

W, 

30  13  57 

3350 

31  37  II 

335X 

33  00 

23 

3353 

34  23  33 

3356 

1 

Antares 

W. 

27  03  26 

3278 

28  28  03 

3263 

29  52 

58 

3348 

31  18  10 

3336 

1 

Fomalhaut 

E. 

63  26  09 

35x8 

62  06  05 

3539 

60  46 

24 

3964 

59  27  10 

3588 

Jupiter 

E. 

72  47  51 

2973 

71  17  04 

298X 

69  46 

27 

0988 

'68  15  59 

3994 

a  Arietis 

E. 

120  53  41 

3x48 

119  26  30 

3152 

117  59 

23 

3x56 

116  32  21 

3x59 

,  29 

Sun 

W. 

100  26  28 

3429 

loi  48  12 

3433 

103  09 

51 

3437 

104  31  26 

1 
3440 

Mars 

W. 

41   18  38 

3368 

42  41  31 

3370 

44  04 

22 

3372 

45  27  II 

3372 

Antares 

W. 

38  27  01 

3199 

39  53  II 

3x94 

41   19 

27 

3x90 

4«  45  48 

S186 

1 

Fouialhaut 

E. 

52  57  50 

3723 

51  41   27 

3755 

50  25 

38 

3790 

49  10  25 

3826 

' 

Jupiter 

E. 

60  45  36 

3023 

59  15  52 

3027 

57  46 

13 

3Q30 

56  16  38 

3034 

a  Arietis 

E. 

109  18  04 

3173 

107  51  22 

3174 

106  24 

42 

3x76 

104  58  04 

3x78 

1 

30 

Sun 

W. 

III   18  38 

3448 

112  40  00 

3449 

114  01 

21 

3448 

115  22  43 

3448 

Mars 

W. 

52  21  03 

3374 

53  43  49 

3873 

55  06 

36 

3372 

56  29  25 

337X 

Antares 

W. 

49  58  40 

3x68 

51  25  27 

3165 

52  52 

18 

3x61 

54  19  14 

3x57 

Jupiter 

E. 

48  49  38 

3045 

47  20  21 

3046 

45  51 

05 

3047 

44  21  50 

9047 

■ 

a  Arietis 

E. 

97  45  12 

3r8o 

96   18  39 

3X79 

94  52 

05 

3x78 

93  25  30 

3178 
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GREENWICH  MEAN  TIME. 

' 

LUNAR  DISTANCEa 

■ 

P.  L. 

1 

P.L. 

p.  L. 

1 

P.L. 

»1 

Name  and  Direction 

Midnight 

of 

XVb 

of 

XVIII»» 

of 

XXIh 

of 

1* 

of  Object 

*^ 

Diff. 

Diff. 

Diff. 

DiflL 

0          t         n 

Of* 

e          •          n 

0       »      » 

22 

Sun 

W. 

24    02     15 

2681 

25  39  20 

9697 

27  16  04 

27x4 

28    52   25 

8732 

a  Aquilae 

E. 

95  56  05 

2775 

94  21  04 

3788 

92    46    21 

2803 

91  II  57 

2818 

Saturn 

£. 

zoo  06  45 

8375 

98  22  35 

2391 

96    38    47 

2406 

94  55  21 

8423 

23 

Sun 

W. 

36  48  19 

S8S2 

38    22    18 

2840 

39  55  54 

0859 

41  29  06 

2876 

# 

a  Aquils 

E. 

83  25  25 

2911 

8i  53  20 

2931 

80  21  40 

0953 

78  50  28 

«974 

Saturn 

E. 

86  24  06 

2507 

84  43  02 

8535 

83  02  23 

2541 

81  22  07 

2559 

24 

Sun 

W. 

49  09  n 

99G9 

50  40  02 

2989 

52  10  29 

3006 

53  ¥>  34 

3025 

a  Aquilae 

E. 

71  21  38 

5096 

69  53  24 

31*4 

68  25  44 

315a 

66  58  37 

3179 

Saturn 

E. 

73  06  53 

3647 

71  29  02 

2fi6s 

69  51  35 

2681 

68  14  30 

2699 

Fomalhaut 

E. 

103  09  05 

3047 

loi  39  51 

3060 

100  10  53 

3073 

98  42  10 

3085 

1 

Jupiter 

E. 

"6  53  19 

360X 

115  14  25 

26x8 

"3  35  54 

ae34 

III  57  45 

2650 

25 

Sun 

W. 

61  05  27 

3"3 

62  33  21 

3x29 

64  00  55 

3145 

65  28  zo 

3x62 

a  Aquilae 

E. 

59  51  51 

3338 

58  28  23 

3373 

57  05  36 

34" 

55  43  32 

3449 

Saturn 

E. 

60  14  52 

8784 

58  40  03 

s8oi 

57  05  36 

28x6 

55  31  29 

9B32 

Fomalhaut 

E. 

91  22  46 

S158 

89  55  47 

3174 

88  29  07 

3189 

87  02  45 

3205 

Jupiter 

E. 

Z03  52  29 

2730 

102  16  29 

2746 

100  40  50 

2760 

99  05  30 

«775 

26 

Sun 

W. 

72  39  40 

3*37 

74  05  05 

3252 

75  30  13 

3a65 

76  55  05 

3878 

Saturn 

E. 

47  46  03 

09x0 

46  13  57 

2925 

44  42  10 

2939 

43  10  41 

9954 

1 

a  Aquilae 

E. 

49  04  36 

3673 

47  47  20 

3726 

46  31  00 

3782 

45  15  39 

384a 

Fomalhaut 

E. 

79  55  48 

3289 

78  31  24 

3307 

77  07  21 

3325 

75  43  38 

3343 

1 
1 

Jupiter 

E. 

91  13  35 

8845 

.  89  40  05 

2858 

88  06  52 

2869 

86  33  54 

2882 

•  27 

Sun 

W. 

83  55  47 

3338 

85  19  15 

3347 

86  42  32 

3358 

88  05  37 

3367 

1 

Mars 

W. 

24  40  48 

3348 

26  04  04 

3345 

27  27  23 

3346 

28  50  41 

3348 

Saturn 

E. 

35  37  50 

3036 

34  08  10 

3040 

32  38  47 

3056 

31  09  43 

3069 

1 
1 

a  Aquilae 

E. 

39  15  48 

4M3 

38  07  44 

4322 

37  01  12 

4430 

35  56  18 

4547 

Fomalhaut 

E. 

68  50  16 

3436 

67  28  40 

3456 

66  07  27 

3476 

64  46  36 

3497 

Jupiter 

E. 

78  52  50 

^937 

77    21    18 

9946 

75  49  58 

9955 

74  18  49 

9964 

28 

Sun 

W. 

94  58  32 

3407 

96    20   41 

3413 

97  42  43 

3419 

99  04  38 

3423 

Mars 

W. 

35  46  40 

3359 

37  09  43 

3361 

38  32  44 

3364 

39  55  42 

3365 

1 

Antares 

W. 

32  43  36 

3226 

34  09  14 

3218 

35  35  02 

321  x 

37  00  38 

3205 

1 
1 

Fomalhaut 

E. 

58  08  23 

36x8 

56  50  02 

3^7 

55  32  08 

3665 

54  14  44 

3693 

Jupiter 

E. 

66  45  39 

.    3001 

65  15  28 

3007 

63  45  24 

3013 

62  15  27 

3018 

a  Arietis 

E. 

115  05  23 

3x62 

113  38  28 

3165 

112  II  37 

3x68 

zio  44  49 

3170 

,  29 

Sun 

W. 

105  52  57 

3442 

107  14  26 

3446 

108  35  51 

3446 

Z09  57  15 

3447 

' 

Mars 

W. 

46  49  59 

3373 

48  12  46 

3375 

49  35  31 

3374 

50  58  17 

3374 

Antares 

W. 

44  12  14 

3183 

45  38  44 

3179 

47  05  18 

3175 

48  31  57 

3x72 

Fomalhaut 

E. 

47  55  50 

3864 

46  41  54 

3908 

45  28  42 

3933 

44  z6  z6 

4002 

Jupiter 

E. 

54  47  08 

3037 

53  17  41 

3040 

51  48  18 

304a 

50  18  57 

3043 

a  Arietis 

E. 

103  31  28 

3178 

102  04  53 

3179 

100  38  19 

3179 

99  II  45 

3x80 

30 

Sun 

W. 

116  44  05 

3446 

Ii8  05  29 

3446 

119  26  54 

3443 

120  48  22 

3439 

Mars 

W. 

57  52  15 

3369 

59  15  07 

3366 

60  38  02 

3364 

62  01  00 

3359 

Antares  , 

W. 

55  46  15 

3153 

57  13  21 

3149 

58  40  31 

3144 

60  07  47 

3139 

Jupiter 

E. 

42  52  35 

3047 

41  23  21 

3047 

39  54  06 

3<H6 

38  24  50 

3043 

a  Arietis 

E. 

91  58  54 

3176 

90  32  16 

3175 

89  05  37 

3x73 

87  38  56 

317X 

1«4 
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1. 


AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

« 

• 

1 

a 
J? 

Q 

• 

•9 
§ 

o 
>« 

CO 

Q 

Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Apparent 

Time. 

Diff.  for  j 
z  Hour. 

Apparent 
Right  Ascension. 

Diff.  for 
I  Hour. 

Apparent 
Declination. 

Diff.  for 
I  Hour. 

Semi- 
diameter. 

Thur. 

Frid. 

Sat. 

I 
2 

3 

h 
12 

12 

12 

m 
26 

29 

33 

s 
09.24 

46.38 

23.80 

-f  9.042 

9-053 
9.065 

0            f               n 

S.      2    49    38.8 

3  12  57.2 
3  36  13.6 

-  58.31 
58.23 
58.13 

16       00.60 
16        00.87 
16        01.16 

64.28 
64.32 
64.37 

m        s 

9  59.34 
10  18.70 

10  37.78 

s 
0.812  1 

0.801 

0.789 

SUN 

Mon. 

Tues. 

4 

1 

12 
12 
12 

37 
40 

44 

01.52 
39-56 
17.95 

+  9.078 
9.092 
9.107 

3  59  27.4 

4  22  38.4 

4  45  46.3 

-  58.02 
57.90 
57.76 

16        01.44 
16        01.72 
16       01.99 

64.42 
64.47 
64.52 

1 

10  56.57     0.776 

11  15.02     0.762  ^ 
II    33.14,   o.747\ 

1                           1 

Wed. 
Thur. 
Frid. 

1 

7 

8 

9 

12 
12 
12 

47 
51 
55 

56.71 

35.87 
15.44 

+  9.124 
9.I4I 

9-159 

5  08  50.6 

5  31  5I.I 
5  54  47-4 

-  57.60 

57.43 
57.25 

16        02.27 
16       02.54 
16       02.81 

64.58 
64.64 
64.70 

11  50.87     0.731 

12  08.22      0.714 
12    25.16      0.696  , 

;  Sat. 

1  SUN 
Mon. 

lO 

II 

12 

12 

13 
13 

58  55.46 
02  35.94 
06  16.91 

+  9.178 
9.197 
9.218 

6  17  39.1 

6  40  25.9 

7  03  07.4 

-  57.05 
56.84 

56,61 

16       03.08 
16        03.36 
16        03.63 

64.76 
64.83 
64.90 

12    41.65      0.677 

12  57.67,    0.658 

13  13.22      0.637 

1 

Tues. 
Wed. 

'  Thur. 

1 

13 
H 
15 

13 
13 
13 

09 

13 

17 

58.39 

40.39 
22.94 

+  9.240 
9.262 
9.285 

7  25  43.3 

7  48  13.2 

8  10  36.8 

-  56.37 
56.11 

55.84 

16        03.90 
16        04.17 
16        04.44 

64.97 

65.05 
65.13 

13    28.25      0.615 

13    42.75      0.593 
13    56.72      0.570 

Frid. 

Sat. 

SUN 

i6 

17 
i8 

13 
13 
13 

21 
24 

28 

06.06 

49-75 
34.04 

+  9.309 
9-333 
9.358 

8  32  53.5 

8  55  03.1 

9  17  05.1 

-   55.55 
55.24 
54.92 

16        04.71 
16       04.97 
16        05.24 

65.21 

65.29 
65.38 

14  10.12    0.546 ; 
14  22.95  \  0.522  ■ 
14  35.18 ,  0.497 

Mon. 
Tiies. 
Wed. 

19 

20 
21 

13 

13 
13 

32 
36 
39 

18.93 

04.45 
50.60 

+  9.384 
9.410 
9.436 

9  38  59.2 
10  00  44.9 

10  22  21.8 

-  54.58 
54.23 
53.85 

16       05.51 
16        05.78 
16        06.05 

65.47 
6556 
65.65 

14  46.80    0.471 

14  57.80    0.445 

15  08.18    0.419 

Thur. 

Frid. 

Sat. 

22 
23 

24 

13 

13 
13 

43 
47 
51 

37.38 
24.83 

12.94 

+  9.463 
9.492 
9.520 

10  43  49.6 

11  05  07.7 
II  26  15.9 

"  53.46 

53-05 

'      52.63 

16        00.32 
16       06.60 
16       06.86 

65.74 
65.84 

65.94 

15  17.92    0.392 
15  27.01    0.364 
15  35.42    0.336 

SUN 

Mon. 

Tues, 

25 
26 

27 

13 
13 
14 

55 

58 
02 

01.74 
51.22 
41.41 

+  9.548 
9.578 
9.607 

11  47  13.6 

12  08  00.6 
12  28  36.2 

-  52.18 

51-72 
51.25 

16       07.13 
16        07.40 
16        07.67 

66.04 
66.15 
66.25 

15  43.16    0.307 
15  50.21    0.278 
15  56.55    0.249 , 

.  Wed. 
Thur. 
Frid. 
Sat. 

28 
29 

30 
31 

14 
14 
14 
14 

06 
10 

14 
18 

32.31. 

2395 
16.33 

09.46 

+  9.637 
9.668 

9.699 
9.730 

12  49  00.3 

13  09  12.4 
13  29  1 2. 1 
13  48  58.9 

-  50.75 

'       50.24 

,      49.72 

49.17 

16       07.93 
16        08.21 
16        08.47 
16       08.73 

66.36 
66.47 
66.58 
66.69 

16  02.19 1  0.219 
16  07.09 '  0.188 
16  11.26    0.157 
16  14.66    0.126 

.  SUN 

32 

14 

22  03.36 

time  of  semtt 
—  prefixed  to  t 

+  9.763 

S.  14  08  32.4 

i  -  48.61 

16       08.98 

66.80 

16  17.32 '  0.093 

NOTE.- 

1 

1 

-Th« 
The 

mean 
sign- 

iiameter  pa 
he  hourly  c 

ssing  the  meridian  n 
lange  of  declination 

nay  be  four 
indicates  t 

id  by  subtracting  0. 18*  fro 
hat  south  declinations  arc 

m  the  sidereal  time. 
i  increasing. 

11. 
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AT  GREENWICH  ] 

VIEAN  : 

NOON. 

THE 

SUN'S 

5 

O 

01 

Q 

i 

1 
•8 

1 

Equation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Diff.  for 
z  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

• 

Apparent 
Right  Ascension. 

Diff.  for 
1  Hour. 

Apparent 
Declination. 

DifE.  for 
I  Hour. 

Thur. 

Frid. 

Sat. 

I 

2 

3 

h 
12 

12 

12 

m       s 
26    10.75 

29    47.94 

33  25.41 

s 
+  9.044 

9.055 

9.067 

Off* 

S.    2    49    48.5 

3  13  07.2 
3  36  23.8 

-58.32 
58.24 
58.14 

m       s 

9  59-47 
10  18.84 

10  37.92 

s 

+  0.8l2 

0.801 

0.789 

h 
12 

12 

12 

m       s 
36    10.22 

40   06.78 

44  03.33 

SUN. 

Mon. 

Tues. 

4 

5 
6 

12 
12 
12 

37  03-17 
40  41.27 

44  19-70 

+  9.080 
9.094 
9.109 

3  59  37-9 

4  22  49.3 

4  45  57-4 

-  58.03 

57.91 
57.77 

iQ  56.71 
II   15.16 
II  33.28 

+  0.776 
0.762 

0.747 

12 
12 
12 

47  59.88 
51  56.43 
55  52.98 

• 

Wed. 
Thur. 
Frid. 

7 

8 

9 

12 
12 
12 

47  58.52 
51  37.72 

55  17-34 

+  9.125 
9.142 
9.160 

5  09  02.0 
5  32  02.7 
5  54  59-2 

-  57.61 

57.44 
57.26 

11  51.01 

12  08.36 
12  25.30 

+0.731 
0.714 

0.696 

12 

13 
13 

59  49-53 
03  46.08 

07  42.64 

Sat. 

SUN. 

Mon. 

10 
II 
12 

12 

13 
13 

58  5740 
02  37.93 
06  18.94 

+  9.179 
9.198 

9.219 

6  17  51.2 

6  40  38.2 

7  03  19.9 

-57.06 
56.85 
56.62 

12  41.79 

12  57.81 

13  13.36 

+  0.677 
0.658 

0.637 

13 
13 
13 

II  39.19 

15  35-74 
19  32.30 

Tues. 
Wed. 
Thur. 

13 
14 
15 

13 
13 
13 

10  00.46 

13  42.51 
17  25.10 

+  9.241 
9.263 

9.286 

7  25  56.0 

7  48  26.1 

8  10  49.7 

• 

-56.38 
56.12 
55.85 

13  28.39 
13  42.89 

13  56.85 

+  0.615 

0.593 
0.570 

13 
13 
13 

23  28.85 

27    25.40    : 
31    21.95 

!  Frid.   1  i6 

Sat.     ,  17 

1  SUN.    18 

13 
13 
13 

21  08.25 

24  51-99 
28  36.31 

+  9.310 
9-334 
9.359 

8  33  06.6 

8  55  16.3 

9  17  18.5 

-  55.56 
55-25 
54.92 

14  10.25 
14  23.07 

14  35.30 

+  0.546 

0.522 
0.497 

13 
13 
13 

35  18.50 
39  15-06 
43  "-61 

1  Mon.     19 
Tues.     20 
Wed.     21 

13 
13 
13 

32  21.24 
36  06.80 
39  52.98 

+  9.385 
9.411 

9.437 

9  39  12.6 
10  00  58.4 
10  22  35.4 

-  54.58 

54.23 
53.85 

14  46.92 

14  57.91 

15  08.29 

+  0.471 

0.445 
0.419 

13 
13 
13 

47  08.16 
51  04.71 
55  01.27 

Thur.    22 

1  Frid.     23 

Sat.     .  24 

13 
13 
13 

43  39-8o 
47  27.27 
51   15-42 

+  9.464 
9.492 

9.520 

10  44  03.2 

11  05  21.4 
II  26  29.6 

-  53.46 
53.05 
52.63 

15  18.02 
15  27.10 

15  35.51 

+  0.392 
0.364 
0.336 

13 

14 
14 

58  57-82 

02  54-37 
06  50.93 

SUN. ,  25 
Mon.  j  26 
Tues.    27 

13 
13 

H 

55  04.24 

58  53-75 
02  43.96 

+  9.548 
9.578 
9.607 

11  47  27.3 

12  08  14.2 
12  28  49.9 

-  52.18 
51.72 

51.25 

15  43-24 
15  50.28 

15  56.62 

+  0.308 
0.278 

0.249 

14 
14 

10  47.48 
14  44.03 
18  40.58 

.  Wed. 
Thur. 
Frid. 
Sat. 

28 
29 

3Q 
31 

H 
14 
H 
14 

06  34.89 
10  26.55 
14  18.95 
18  12.10 

-»- 9.637 
9.668 

9.699 
9.730 

12  49  13.9 

13  09  25.9 
13  29  25.5 
13  49  12.2 

-  50.75 

.  50.24 

49.72 

49.17 

16  02.25 
16  07.14 
16  11.30 
16  14.70 

+  0.219 

0.188 
0.157 

0.126 

14 
14 
14 
14 

22  37.14 
26  33.69 
30  30.25 
34  26.80 

SUN.^ 

32 

H 

22  06.01 

+  9.763 

S.I 4  08  45.6 

-  48.61 

16  17.34 

+  0.093 

14  38  23.35 

Diff.  for  X  Hour. 

+  9.8565'. 
(Table  III.) 

Note.— The  &< 

The  si 

incrc 

smidiameter  for  me 
gn  —  prefixed  to  th( 
casing. 

an  noon  ma 
9  hourly  chs 

ly  be  assamed  the  s 
mge  of  declination  i 

ame  as  that 
ndicates  ths 

for  apparent 
It  south  declia 

noon, 
ations  are 
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111. 


AT  GREENWICH  MEAN  NOON. 


o 

Q 


I 

2 

3 

4 

5 
6 

7 
8 


lo 
II 

12 

13 

15 

i6 

17 

i8 

« 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


V 

Q 


274 

275 
276 

277 
278 
279 

280 
281 
282 

283 
284 

285 

286 
287 
288 

289 
290 
291 

292 

293 
294 

295 
296 

297 

298 
299 
300 

301 
302 

303 
304 

305 


THE  SUN'S 


TRUE  LONGITUDE. 


187  08  01.4 

188  07  02.7 

189  06  05.8 

190  05  I0.8 

191  04  17.7 

192  03  26.6 

193  02  37.J 

194  01  50.5 

195  01  05.7 

195  60  23.1 

196  59  42.8 

197  59  04-8 

198  58  29.1 

199  57   55-8 

200  57  24.8 

201  56  56.2 

202  56  29.8 

203  56  05.7 

204  55  43-7 

205  55  23.9 

206  55  06.1 

207  54  50.2 

208  54  36.2 

209  54  24.0 

210  54  13.5 

211  54  04.8 

212  53  57'^ 

213  53  52.5 

214  53  48.8 

215  53  46.8 

216  53  46.5 

217  53  47.8 


Diff.  for 
i  Hour. 


7  22.3 

6  23.5 

5  26.5 

4  31.4 

3  38-2 

2  47.0 

I  57.9 

I  10.8 

o  25.9 

59  43-3 

59  02.8 

58  24.7 

57  49-0 

57  15-5 

56  44-5 


56  15.8  + 

55  49-3  I 

55  25.1  , 

55  03-1  1  + 

54  43-2  I 

54  25.2  , 

54  09.2  + 

53  55-1  ' 

53  42.8  ; 


53  32.3 
53  23.5 
53  16.3 

53  IO-9 
53  07.1 
53  05.0 
53  04-5 


53  05-8 


7-52 
7-59 
7.67 

7-75 
7.83 

7.91 

8.00 
8.09 
8.18 

8.27 

8.37 
8.47 

8.56 
8.66 
8.76 

8.85 
8.95 
9.04 

9-13 
9.22 

9-30 

9.38 
9.45 
9-53 

9.60 
9.67 

9-74 

9.81 
9.88 

9?95 
0.02 


+  150.09 


LATITUDE. 


+  0-95 
0.87 

0.76 
+  0.65 

0-53 

0.39 

+  0.26 

0.14 

-l-  0.04 

—  0.04 

O.I  I 

0.14 

—  0.13 

0.09 

—  0.02 

+  0.08 

0.21 
0-34 

+  0.49 
0.63 
0.76 

+  0.87 
0.96 
1.02 

+  1.06 
1.07 
1.05 

+  I.OO 

0-93 
0.83 

0.72 
+  0.61 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


0.000  4068 
0.000  2799 
0.000  1532 

0.000  0269 
9.999  9009 

9-999  7755 

9.999  6506 
9.999  5264 
9.999  4028 

9.999  2798 

9-999  1574 
9-999  0354 

9.9989139 
9.998  7927 
9.998  6716 

9-998  5506 
9.998  4296 
9.998  3086 

9.998  1874 
9.998  0661 
9.997  9446 

9-9978231 
9.997  7016 
9-997  5802 

9.997  4591 

9.997  3384 
9.9972183 

9.997  0989 
9.996  9803 
9.996  8626 
9.996  7461 

9.996  6307 


Diflf.  for 
z  Hour. 


-  5J^.9 
52.8 

52.7 

-  52.6 

52.4 

52.2 

-  5*.9 
51.6 

51.4 

50.9 
50.7 

-  5a6 
50.5 

50.4 

-  50.4 
50.4 

50.5 

-  50-5 
50.6 

50<6 

-  50-6 
50.6 

50.5 

-  50.4 
50.2 

49.9 

-  49.6 
49.2 
48.8 
48.3 

-47.8 


Note. — The  longitudes  in  the  column  A  are  referred  to  the  true  equinox  of  their  own  date,  while 
those  in  the  column  K'  are  referred  to  the  mean  equinox  of  the  beginning  of  the  Besselian 
fictitious  year. 


Mean  Time 

of 

Sidereal  Noon. 


h  m   s 
I  21  57.75 

I  18  01.84 

I  14  05.94 

I  10  10.03 
I  06  I4«I2 
I  02  18.22 

o  58  M.31 
o  54  26.41 

o  50  y>-50 

o  46  34-59 
o  42  38.69 

o  38  42.78 

o  34  46.88 
o  30  50.97 
o  26  55.06 

o  22  59.16 
o  19  03.25 
o  15  07.34 

o  II  11.44 
o  07  15.53 
o  03  19.62 

9  59  23.72  I 
9  55  27.81 
9  51  31.90 

9  47  36.00 

9  43  40-09 
9  39  44.18 

9  35  48.27 

9  31  52.36 

9  27  56.46 

9  24  00.55 

9  20  04.64 


DUE.  for  X  Hour, 
—  9.8296*. 

(Table  H.) 
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GREENWICH 

MEAN  TIME. 

■ 

a 

THE 

MOON'S 

o 

>« 
c« 

Q 

SEMIDIA  METER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Mfdtiight. 

Noon. 

Diff.  for 
z  Hour. 

Midnight. 

Difif.  for 
z  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
z  Hour. 

Noon. 

I 
2 

3 

14    47.6 
14    50-2 

14  54-8 

r            ft 
14      48.6 

14      52.3 
14      57.8 

1       •> 

54  1 1-7 
54  21.1 
54  38.2 

0.56 
0.84 

•        •• 

54  15-4 
54  28.8 

54  49.1 

+  0.39 
0.71 

0.96 

h      m 
8    21.6 

9  06.0 
9  50-2 

m 
4-  1.87 

1.85 

1.84 

d 
10.3 

II.3 

12.3 

4 

5 
6 

15  01. 1 
15  08.5 
15  16.7 

15      04.7 

15    12.6 

15  20.8 

55  OI-2 
55  28.5 

55  58.3 

4-  1.06 
1.20 
1.27 

55  14-5 

55  43-2 

56  13.6 

+    1.14 
X.24 
1.28 

10  34-5 

11  19.4 

12  05.5 

+  1.86 
1.89 
1.95 

13-3 

H-3 
15.3 

7 
8 

9 

15  25.0 

15  33-3 
15  41.1 

15  29.2 
15  37.2 

15  44-9 

56  29.0 

56  59-2 

57  28.1 

+  1.27 
1.23 
1. 16 

56  44.2 

57  13.8 
57  41-8 

+   1.26 
1.20 

1. 12 

12  53-3 

13  43-2 

14  35-5 

-f  2.04 

.2-13 
2.22 

16.3 

17-3 

18.3 

lO 

II 

12 

15  48.5 

15  55-2 

16  01.4 

15  51.9 

15  58.4 

16  04.2 

57  55.0 

58  19.9 
58  42.3 

+  1.08 
0.^8 
0.88 

58  07.7 

58  31.4 
58  52.6 

+  1.03 
0.93 
0.82 

15  29.8 

16  25.7 

17  22.5 

+  2.30 
2.35 
2.37 

19.3 
20.3 
21.3 

13 

15 

16  06.7 
16  11. 1 
16  14.2 

16  09.1 
16  12.9 
16  15.1 

59  02.0 
59  18.2 
59  29.5 

+  0.75 
0.58 

0-35 

59  IO-6 
59  24.5 
59  32.8 

+  0.67 

0.47 

+  0.20 

18  19.3 

19  15.2 

20  1 0.0 

+  2.35 

2.31 
2.26 

22.3 

233 

24.3 

i6 

17 
i8 

16  15.5 
16  14.7 
16  II. 3 

16  15.4 
16  13.3 
16  08.6 

59  34-4 
59  31-3 
59  18.8 

+  0.04 

—  0.32 

0.72 

59  33.9 
59  26.3 
59  09.0 

-  0.13 
0.52 
0.91 

21  03.6 

21  56.1 

22  48.0 

+  2.21 
2.17 
2.15 

25-3 
26.3 

27.3 

19 

20 
21 

16  05.3 

15  56.9 
15  4^-5 

16  01.3 

15  51-9 
15  40.9 

58  56.8 
58  25.8 

57  47.9 

-  i.ii 

1-45 
1.68 

58  42.3 
58  07.6 
57  27.2 

-  1.29 
1.58 

1-75 

23  39.6 
c5 
0  31. 1 

+  2,15 
2.15 

28.3 

29-3 
0.9 

22 
23 
24 

15  35.1 

15  23.4 
15  12.4 

15  29.2 
15  17.8 

15  07.4 

57  05.9 
56  23.1 
55  42.6 

-  1.78 

1-75 
1.58 

56  44.4 
56  02.3 
55  24.3 

-  1.78 
1.68 
1.46 

1  22.6 

2  13.9 

3  04-6 

+  2.14 
2.13 
2.09 

1.9 
2.9 

3-9 

25 
26 

27 

15  02.8 

14  55-4 
14  50-4 

14  58.8 
14  52.6 
14  49.0 

55  07.6 
54  40-2 
54  22.1 

-  I-3I 

0.95 
0.54 

54  52.8 

54  29.9 
54  i6-8 

-1. 14 
0.75 

-0-33 

3  54-3 

4  42.8 

5  29.8 

+  2.04 
1.99 

1-93 

4.9 

5.9 
6.9 

28 
29 

30 
31 

H  48.3 
14  49.0 

14  52.5 
H  58.5 

14  48.3 
14  50.4 

14  55.2 

15  02.4 

54  14.2 
54  16.8 

54  29.7 
54  51-9 

—  0.1 1 

+  0-33 
0.73 
1.09 

54  14-2 
54  22.1 

54  39-7 

55  06.0 

+  0.11 

0.53 
0.92 

1.25 

6  15.5 

7  00. 1 

7  44-1 

8  28.0 

+  1.88 
1.84 
1.83 
1.84 

7.9 
8.9 

9.9 

10.9 

32 

15  06.7 

15   11.4 

55  21.8 

■•-1.37 

55  38.9 

+  1.48 

9  12.4 

+  1.88 

1 1.9 
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GREENWICH 

MEAN 

TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diflf.  for 

Declination. 

DifLfor 

Hour. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Ascension. 

I  Minute. 

I  Minnte. 

Ascensioa 

1  Minute. 

1  Minute. 

1 
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33 
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I 

20 
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I 

22 
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7 

25 
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2 

20 

46 

28.33 

1.9837 

13  23 

38.0 

6.390 

2 

22 
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1.9486 

7 

16 

37.9 

8.718 

3 

20 

48 

27.31 

1.9824 

13  17 

12.8. 

6.450 

3 

22 

22    33.56 

1.9485 

7  07 

53.7 

8.755 

4 

20 

50 

26.22 

1.9812 

13  10 

44.0 

6.508 

4 

22 

24   30.47 

1.9485 

6 

59 

07-3 

8.791 

5 

20 

52 

25.05 

1.9799 

13  04 

11.8 

6.567 

5 

22 

26    27.38 

X.9485 

6 

50 

i8.8 

8.826 

6 

20 

54 

23.81 

X.9787 

12  57 

36.0 

6.625 

6 

22 

28    24.29 

1.9486 

6 

41 

28.2 

8.860 

7 

20 

56 

22.49 

1.9774 

12  50 

56.8 

6.682 

7 

22 

30    21.21 

1.9487 

6 

32 

35.6 

8.894 

8 

20 

58 

21.10 

1.9763 

12  44 

14.2 

6.739 

8 

22 

32    18.13 

X.9487 

6 

23 

40.9 

8.928 

9 

21 

00 

19.65 

1.975a 

12  37 

28.1 

6.796 

9 

22 

34  15.05 

1.9488 

6 

14 

44.2 

8.961 

1    'O 

21 

02 

18.12 

1.9739 

12  30 

38.7 

6.852 

lO 

22 

36   11.99 

1.9491 

6 

05 

45.6 

8.993 

1    " 

21 

04 

16.52 

1.9728 

12  23 

45.9 

6.908 

II 

22 

38  08.94 

1.9493 

5 

56 

45.1 

9.025 

12 

21 

06 

14.86 

1.97x7 

12  16 

49.7 

6.964 

12 

22 

40  05.90 

1.9494 

5 

47 

42.6 

9.057 

'    13 

21 

08 

13-13 

1.9707 

12  09 

50.2 

7.018 

13 

22 

42  02.87 

1.9497 

5 

38  38.3 

9.088 

.    14 

21 

10 

11.34 

1.9697 

12  02 

47.5 

7.073 

14 

22 

43  59.86 

1.9500 

5 

29 

32.1 

9.118 

15 

21 

12 

09.49 

1.9686 

II   55 

41.5 

7.128 

15 

22 

45  56.87 

J.9504 

5 

20 

24.2 

9.147 

i    i6 

21 

14  07-57 

1.9676 

II  48 

32.2 

7.18X 

16 

22 

47  53.91 

1.9508 

5 

II 

14.5 

9.176 

1    17 

21 

16 

05.60 

1.9666 

II  41 

19.8 

7-233 

17 

22 

49  50.96 

1.95" 

5 

02 

03.1 

9.204 

i8 

21 

18 

03.56 

X.9656 

II  34 

04.2 

7.287 

18 

22 

51  48.04 

1.9515 

4 

52 

50.0 

9.232 

19 

21 

20 

01.47 

i.9&»7 

II  26 

45.4 

7.339 

19 

22 

53  45.14 

1.9520 

4 

43 

35.3 

9.259 

20 

21 

21 

59.33 

Z.9638 

II   19 

23.5 

7.391 

20 

22 

55  42.28 

1.9525 

4 

34 

18.9 

9.286 

21 

21 

23 

57.12 

1.9628 

II   II 

58.5 

7.44a 

21 

22 

57  39.44 

1.9530 

4 

25 

01. 0 

9.312 

22 

21 

25 

54.87 

1.9620 

II  04 

30.5 

7.493 

22 

22 

59  36.64 

1.9536 

4 

15 

41.5 

9.337 

23 

21 

27 

52.56 

1 

+  1.9611 

S.io  56 

r  2. 

59.4 

+  7.543 

23 

23 

01  33.87 
S 

+  1.9542 

.UNDA1 

S.   4 
f  4. 

06 

20.6 

+  9.361 

O 

21 

29 

50.20 

+  1.9603 

S.  10  49 

25.3 

+  7.593 

0 

23 

03  31.14 

+  1.9548 

S.   3 

56  58.2 

+  9.385 

I 

21 

31 

47.79 

1.9595 

10  41 

48.2 

7.643 

I 

23 

05  28.45 

1.9555 

3 

47 

34.4 

9.409 

:    2 

21 

33 

45.34 

1.9588 

10  34 

08.2 

7.692 

2 

23 

07  25.80 

1.9562 

3 

38 

09.1 

9.433   1 

3 

21 

35 

42.84 

1.9580 

10  26 

25.2 

7.741 

3 

23 

09  23.19 

1.9568 

3 

28 

42.5 

9.455 

4 

21 

37 

40.30 

1.9573 

10  18 

39.3 

7.788 

4 

23 

II  20.62 

1.9576 

3 

19 

14.5 

9.477   1 

5 

21 

39 

37.72 

1.9567 

10  10 

50.6 

7.835 

5 

23 

13  18.10 

1.9584 

3 

09 

45.3 

9.498  f 

6 

21 

41 

35.10 

1.9559 

10  02 

59.1 

7.883 

6 

23 

15  15.63 

1.9593 

3 

00 

14.8 

9.518 

7 

21 

43 

32.43 

1.9552 

9  55 

04.7 

7.929 

7 

23 

17  13.22 

1.9602 

2 

50 

43.1 

9.538 

8 

21 

45 

29.73 

1.9547 

9  47 

07.6 

7.975 

8 

23 

19  10.86 

I. 9611 

2 

41 

10.3 

9.557 

1 

'      9 

21 

47 

27.00 

1.9542 

9  39 

07.7 

8.02I 

9 

23 

21  08.55 

1.9620 

2 

31 

36.3 

9.576  1 

:  lo 

21 

49 

24.23 

1.9535 

9  31 

05.1 

8.066 

10 

23 

23  06.30 

1.9630 

2 

22 

01.2 

9.593 

i   II 

21 

51 

21.42 

X.9530 

9  22 

59.8 

8.IH 

II 

23 

25  04.11 

1.9640 

2 

12 

25.1 

9.610 

12 

21 

53 

18.59 

1.9526 

9  14 

51.8 

8.155 

12 

23 

27  01.98 

1.9650 

2 

02 

48.0 

9.627   1 

13 

21 

55 

15.73 

X.9521 

9  06 

41.2 

8.198 

13 

23 

28  59.91 

X.9661 

53 

09.9 

9.643 

14 

21 

57 

12.84 

I. 9516 

8  58 

28.0 

8.242 

14 

23 

30  57.91 

1.9673 

43 

30.9 

9.658 

15 

21 

59 

09.92 

1.9512 

8  50 

12.2 

8.284 

15 

23 

32  55.98 

1.9684 

33 

510 

9.673   ' 

i6 

22 

01 

06.98 

1.9508 

8  41 

53.9 

8.326 

16 

23 

34  54.12 

1.9696 

24 

10.2 

9.68;   ^ 

17 

22 

03 

04.02 

1.9505 

8  33 

33.1 

8.368 

17 

23 

36  52.33 

1.9708 

14 

28.6 

9.699 

i8 

1 

22 

05 

01.04 

1.9502 

8  25 

09.8 

8.408 

18 

23 

38  50.62 

1.9721 

04 

46.3 

9.7«2 

19 

22 

06 

58.04 

1.9498 

8   16 

44.1 

8.449 

19 

23 

40  48.98 

1.9733 

0 

55 

03.2 

9.723 

20 

22 

08 

55.02 

1.9496 

8  08 

15.9 

8.490 

20 

23 

42  47.42 

1.9747 

0 

45 

19.5 

9.754    , 

21 

22 

10 

51.99 

1.9493 

7  59 

45.3 

8.529 

21 

23 

44  45.94 

X.9760 

0 

35 

35.1 

9-745 

22 

22 

12 

48.94 

1.9491 

7  51 

12.4 

8.568 

22 

23 

46  44-54 

1.9774 

0 

25 

50.1 

9.755 

23 

22 

14 

45.88 

1.9489 

7  42 

37.2 

8.606 

23 

23 

48  43.23 

1.9788 

0 

16 

04.5 

9.764 

24 

22 

16 

42.81 

+  1.9488 

S.   7  33 

59.7 

+  8.644 

24 

23 

50  42,00 

+  1.9803 

S.   0 

06 

18.4 

+  9.773 

1 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S 

RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right 

DiflF.  for 

Declination. 

Diff.  for 

Hour. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Ascension. 

I  Minute. 

z  Minute. 

Ascension. 

1  Minute. 

I  Minute. 

I^ 

[ONDA' 

V  5. 

WEDNESDAY  7. 
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m        s 

s 
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O 

23 
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0 
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37 
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I 

23 
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I 
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7 

47 

04.7 

9.225 

2 

23 
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0 
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9.787 

2 
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7 

56 
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3 

23 
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0 
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3 

I  34  22.55 
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05 

27.9 
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4 

23 
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0 
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9.798 

4 
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8 

14 
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5 

0 

00  37.24 
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0 
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5 
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8 

23 
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6 

0 
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0 
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6 
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8 
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47.3 
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7 
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7 
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8 
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8 

0 
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8 
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0 
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59 
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9 
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9 
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9 

26 

26.0 
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2. 1381 

9 
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0 

24  36.47 
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09 
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i8 
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2 
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10 

18 
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19 
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2 

59  57.2 
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19 

2  08  22.59 

2.1517 

10 

27 
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20 

0 
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3 
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10 

35 
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21 

0 
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3 
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21 
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10 

44 
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22 

0 
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3 
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52 
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0 
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3 
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I 

2  21  20.92 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S 

RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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17 

23    20    26.81 

1.9540 

2  37 

39.4 

9.56a 

i8 

21 

49   13.54 

1. 94*4 

9  35  25.8 

8.027 

18 

23    22    24.09 

1.9553 

2  28 

05.1 

9.581 

19 

21 

51    10.06 

I. 9418 

9  27  22.9 

6.070 

19 

23    24    21.44 

1.9565 

2   18 

29.7 

9.600 

1     20 

21 

53  06.55 

1.9412 

9   19   17.4 

8.X14 

20 

23    26    18.87 

1.9578 

2  08 

53.1 

9.619 

21 

21 

55  03.00 

1.9406 

9   II  09.2 

8. 158 

21 

23    28    16.38 

1.9593 

I   59 

15.4 

9.637 

22 

21 

56  59-42 

I. 9401 

9  02  58.5 

6.200 

22 

23    30    13-98 

X.9607 

I  49 

36.7 

9.653 

23 

21 

58  55.81 

+  1.9396 

S.   8  54  45.2 

+  8.242 

23 

23  32  11.66 

+  1.9620 

S.    I  39 

57.0 

+  9.670 

F 

'RIDAY 

30. 

SUNDAY 

f,   NOV 

EMBER 

z. 

O 

I 

22 
22 

00  52.17 
02  48.50 

+  1.9391 
1.9387 

S.   8  46  29.4 
8  38  II. I 

+  6.284 
«.325 

0 

23  34  09.42 

+  1.9635 

S.    I  30 

16.3 

+  9.687 

2 

22 

04  44.81 

1-9383 

8  29  50.4 

6.366 

3 

22 

06  41.10 

X.9380 

8  21  27.2 

8.407 

1      4 

22 

08  37.37 

1.9377 

8   13  01.6 

8.446 

5 

22 

10  33.62 

1.9373 

8  04  33.7 

8.485 

PHASES 

OF  Tl 

iE  MOON. 

6 

Mm 

22 

X9  >v 

12  29.85 
14  26.08 

1.9373 

7  56  03.4 
7  47  30.8 

8.524 

0     «£. 

7 

22 

1.9370 

8.563 

8 

22 

16  22.29 

1.9368 

7  38  55.9 

8.601 

A 

K           mi 

9 

22 

18  18.49 

^  _ 

X.9367 

7  30  18.7 

8.638 

0 

Full  Moon    , 

•         • 

.    Oct. 

6  0^  2^.6    1 

lO 

22 

20  14.69 

1.9366 

7  21  39.3 

8.^4 

^^^ 

^           - 

II 

22 

22  10.88 

i<9365 

7  12  57-8 

8.711 

c 

Last  Quartei 

• 

•         • 

•     .     . 

13  07  56.4 

12 

22 

24  07.07 
26  03.26 

x«Q«6^ 

7  04  14.0 
6  55  28.1 

6.748 
8.783 

• 
1> 

New  Moon 

20  03  30.3 
27  20  32.5 

13 

22 

1.9366 

First  Quartei 

•          • 

... 
... 

14 

15 
,    i6 

22 
22 
22 

27  59.46 
29  55.66 

31  51.87 

1.9367 
Z.936B 

1.9369 

6  46  40.1 
6  37  50.0 
6  28  57.9 

6.818 
8.852 
8.88s 

d       b 

17 

22 

33  48.09 

1.9378 

6  20  03.8 

8.9x9 

v«            • 

i8 

22 

35  44.33 

1.9374 

6  II  07.6 

8.95a 

a 

Perigee     . 

..    .     • 

.     .    Oct.     I 

6  03.7 

19 

22 

37  40.58 

1.9376 

6  02  09.5 

8.984 

c 

Apogee     . 

.     •     . 

•          •         • 

.     28  05.9    1 

20 

21 

22 
22 

39  36.84 
41  33-13 

1.9379 
1.9383 

5  53  09.5 
5  44  07.6 

9.016 
9.048 

1 
22 

22 

43  29-43 

1.9386 

5  35  03.8 

9.079 

23 

22 

45  25.76 

1.9391 

5  25  58.1 

9.1x0 

24 

22 

47    22.12 

+  1.9396 

S.   5  16  50.6 

+  9.139 
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XIII. 


GREENWICH  MEAN  TIME. 

* 

LUNAR  DISTANCES. 

P.  L. 

p.  L. 

p.  L. 

p.  L. 

o§ 

Name  and  Direction 

Noon. 

of 

Illh 

of 

Vlh 

of 

IXh 

of 

5^1 

Q 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

O              >              ft 

0       >       " 

0       t 

»» 

0         » 

»» 

T 

Sun 

W. 

122    09    54 

3438 

123    31    28 

3434 

124  53 

06 

3430 

126   14 

48 

3426 

Mars 

W. 

63    24    03 

3357 

64   47   09 

3353 

66  10 

20 

3349 

67  33 

35 

3344 

Antares 

w. 

61    35    09 

3134 

63   02   37 

3129 

64  30 

II 

3124 

65  57 

50 

3119 

a  Arietis 

E. 

86  12   12 

3168 

84  45  25 

3165 

83   18 

34 

3x62 

81   51 

40 

3159 

Aldebaran 

E. 

119  17  24 

3064 

117  48  30 

3060 

116   19  32 

3056 

114  50 

29 

3052 

2 

Mars 

W. 

74  31   ^8 

3316 

75  55  II 

33" 

77   19 

10 

3303 

78  43 

18 

3296 

Antares 

W. 

73  17  54 

3088 

74  46  18 

3082 

76   14 

50 

3074 

77  43 

31 

3067 

Saturn 

W. 

19  06  24 

3196 

20  32  33 

3x72 

21   59 

17 

3148 

23  26 

30 

3127 

a  Arietis 

E. 

74  36  09 

3141 

73  08  49 

3137 

71  41 

24 

3133 

70  13 

54 

3129 

Aldebaran 

E. 

107  23  53 

3028 

105  54  15 

3022 

104  24 

29 

3016 

102  54 

36 

3009 

3 

Mars 

W. 

85  46  06 

3*57 

87  II  08 

3249 

88  36 

19 

3241 

90  01 

40 

3232 

Antares 

W. 

85  09  14 

3028 

86  38  51 

3020 

88  08 

39 

30x2 

89  38 

37 

3004 

a  Aquilae 

W. 

40  52  05 

4047 

42  02  58 

3978 

43   14 

59 

3914 

44  28 

05 

3855 

Saturn 

W. 

30  48  25 

3042 

32   17  46 

3027 

33  47 

25 

30x4 

35   17 

20 

3001 

a  Arietis 

E. 

62  55  05 

3106 

61,  27  03 

3x03 

59  58 

57 

3099 

58  30 

46 

3095 

Aldebaran 

E. 

95  23  00 

2973 

93  52  13 

2964 

92  21 

15 

2956 

90  50 

07 

2947 

4 

Mars 

W. 

97  II  08 

3185 

98  37  35 

3176 

100  04 

13 

3166 

loi   31 

03 

3156  j 

Antares 

W. 

97   II  07 

2960 

98  42   10 

2951 

100  13 

24 

2942 

lOI    44 

50 

2933  , 

a  Aquilae 

W. 

50  47  28 

36x6 

52  05  45 

3577 

53  24 

44 

3541 

54  44 

23 

3506  ' 

Saturn 

W. 

42  50  47 

2942 

44  22  13 

2930 

45  53 

54 

2919 

47  25 

49 

2908  , 

a  Arietis 

E. 

51  08  50 

3082 

49  40  18 

308X 

48   II 

45 

308X 

46  43 

12 

3082  1 

Aldebaran 

E. 

83   II  43 

2903 

81  39  28 

2894 

80  07 

01 

2884 

78  34 

22 

2875  , 

1 

5 

Antares 

W. 

109  24  47 

2889 

no  57  20 

2881 

112  30 

03 

2872 

114  02 

58 

2864 

Mars 

W. 

108  48  II 

3107 

no  16  12 

3097 

III  44 

25 

3087 

113   12 

50 

3077 

a  Aquilae 

W. 

61  31  30 

3362 

62  54  30 

3337 

64  17 

59 

3313 

65  41 

56 

3290 

Saturn 

W. 

55  08  58 

2852 

56  42  18 

2842 

58   15 

52 

2831 

59  49 

40 

2820 

a  Arietis 

E. 

39  21  09 

3105 

37  53  05 

3116 

36  25 

15 

3129 

34  57 

40 

3J45 

Aldebaran 

E. 

70  48  00 

2825 

69  14  05 

2816 

67  39 

58 

2806 

66  05 

38 

2796 

Pollux 

E. 

113  46  49 

2935 

112  15  14 

2923 

no  43 

24 

2910 

109  II 

18 

2898 

6 

a  Aquilae 

W. 

72  47  48 

3193 

74  14  05 

3176 

75  40 

43 

3160 

77  07 

40 

3x45 

Saturn 

W. 

67  42  09 

2767 

69  17  20 

2757 

70  52 

44 

2747 

72  28 

22 

2737 

Jupiter    . 

w. 

25  05  58 

2751 

26  41  30 

2738 

28  17 

20 

2724 

29  53 

28 

2712 

Aldebaran 

E. 

58  10  42 

2746 

56  35  03 

2736 

54  59 

12 

2726 

53  23 

07 

2717 

Pollux 

E. 

loi  27  05 

2842 

99  53  32 

2831 

98  19 

45 

2820 

96  45 

43 

2ik)9 

7 

a  Aquilx 

W. 

84  26  43 

3079 

85  55   18 

3069 

87  24 

06 

3058 

88  53 

07 

3048 

Saturn 

W. 

80  29  49 

2688 

82  06  45 

2678 

83  43 

54 

2669 

85  21 

16 

2O60 

Jupiter 

W. 

37  58  09 

2655 

39  35  50 

2644 

41   13 

45 

2634 

42  51 

55 

2624 

Aldebaran 

E. 

45  19  31 

2669 

43  42   10 

2660 

42  04 

36 

2651 

40  26 

50 

2642 

Pollux 

E. 

88  52  13 

2761 

87  16  54 

2752 

85  41 

23 

2743 

84  05 

40 

2734 

8 

a  Aquilae 

W. 

96  20  52 

301 X 

97  50  51 

3005 

99  20 

57 

3001 

100  51 

08 

2997 

Saturn 

W. 

93  31  06 

261  s 

95  09  40 

2607 

96  48 

25 

2599 

98  27 

21 

259X 

Jupiter 

W. 

51  06  03 

2576 

52  45  31 

2567 

54  25 

II 

2558 

56  05 

04 

2550 

Aldebaran 

E. 

32  14  57 

2598 

30  35  58 

2590 

28  56 

49 

2581 

27  17 

28 

257a 

Pollux 

E. 

76  04  19 

2695 

74  27  32 

3688 

72  50  36 

2681 

71   13 

31 

2675 

Regulus 

E. 

112  14  39 

2607 

no  35  53 

2598 

108  56 

55 

8589 

107  17 

45 

2581 

XIV. 
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GREENWICH  MEAN  TIME. 

■ 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object. 

Midnight 

P.L. 

of 

Diff. 

XVh 

P.L. 

of 

Diff. 

XVIIIh 

P.L. 

of 
Diff. 

XXIh 

P.L. 

Of 

Diff. 

1 

e         *         " 

0       t       IP 

• 

ff 

• 

M 

I 

Sun 

W. 

127  36  35 

34«i 

128  58  28 

34x5 

130  20 

27 

34x0 

131   42 

32 

3405 

Mars 

W. 

68  56  56 

3339 

70    20    22 

3334 

71  43 

54 

3328 

73  07  33 

3322 

Antares 

W. 

.67  25  36 

3114 

68  53  29 

3x07 

70  21 

30 

310X 

71  49 

38 

3095 

n  Arietis 

E. 

80  24  42 

3157 

78  57  41 

3x53 

77  30 

35 

3149 

76  03 

24 

3x45 

Aldebaran 

E. 

113  21  21 

3048 

III    52  08 

3044 

no  22 

50 

3039 

108  53 

25 

3033 

2      Mars 

W. 

80  07  34 

3268 

81  31   59 

3281 

82  56 

32 

3274 

84  21 

14 

3265 

Antares 

W. 

79  12  21 

3060 

80  41  20 

,   3052 

82   lO 

28 

3044 

83  39 

46 

3036 

Saturn 

W. 

24  54  09 

3106 

26  22  12 

3087 

27  50 

37 

307X 

29   19 

22 

3056 

a  Arietis 

E. 

68  46   19 

3124 

67  18  38 

3120 

65  50 

53 

31 X5 

64  23 

02 

3x10 

i  Aldebaran 

E. 

loi  24  34 

3002 

99  54  24 

2996 

98  24 

06 

2988 

96  53 

38 

2980 

3 

Mars 

W. 

91  27  12 

3«3 

92  52  55 

32X4 

94   18 

48 

3204 

95  44 

52 

3194 

Antares 

W. 

91  08  45 

2995 

92  39  04 

2986 

94  09 

34 

2977 

95  40 

15 

2969 

a  Aquilae 

W. 

45  42  II 

3800 

46  57  13 

3748 

48  13 

09 

3701 

49  29 

55 

3657 

Saturn 

W. 

36  47  31 

2989 

38  17  57 

2977 

39  48  38 

2965 

41   19 

35 

2953 

a  Arietis 

E. 

57  02  30 

3091 

55  34  10 

3088 

54  05 

46 

3086 

52  37 

19 

3084 

Aldebaran 

E. 

89  18  48 

2939 

87  47  18 

2931 

86  15 

38 

2921 

84  43 

46 

29x2 

4 

Mars 

W. 

102  58  05 

3146 

104  25  19 

3136 

105  52 

44 

3x26 

107  20 

22 

3X17 

Antares 

W. 

103  16  27 

2924 

104  48  15 

29x5 

106  20 

15 

2907 

107  52 

25 

2898 

a  Aquilae 

W. 

56  04  40 

3475 

57  25  32 

•'^^■f 

58  46 

59 

34x5 

60  08 

59 

3387 

Saturn 

W. 

48  57  58 

2896 

50  30  22 

2885 

52  03 

00 

2874 

53  35 

52 

2863 

a  Arietis 

E. 

45  14  40 

3084 

43  46   10 

3087 

42  17 

44 

309X 

40  49 

23 

3097 

Aldebaran 

E. 

77  01  31 

2865 

75  28  27 

2855 

73  55 

II 

2845 

72  21 

42 

2835 

5 

Antares 

W. 

115  36  03 

2856 

117  09   18 

2848 

118  42 

44 

2840 

120  16 

20 

2832 

1 

Mars 

W. 

114  41  28 

3068 

n6  10  17 

3058 

117  39 

18 

3048 

119  08 

31 

3039 

a  Aquilae 

W. 

67  06  19 

3269 

68  31  07 

3250 

69  56 

17 

3230 

71  21 

51 

32X1 

1 

Saturn 

W. 

61  23  42 

2809 

62  57  58 

2798 

64  32 

28 

3788 

66  07 

12 

2778 

a  Arietis 

E. 

33  30  25 

3x66 

32  03  35 

3x92 

30  37 

14 

3222 

29  II 

30 

3258 

Aldebaran 

E. 

64  31  05 

2786 

62  56  19 

2776 

61  21 

20 

2766 

59  46 

08 

2756 

Pollux 

E. 

107  38  57 

2887 

106  06  21 

2875 

104  33 

30 

2864 

103  00 

25 

2852 

6      a  Aquils 

W. 

78  34  55 

3J30 

80  02  28 

3x17 

81  30 

17 

3x03 

82  58 

23 

3091 

Saturn 

W. 

74  04  13 

2727 

75  40  17 

2716 

77  16 

35 

2707 

78  53 

06 

2698 

Jupiter 

W. 

31   29  52 

2700 

33  06  32 

2687 

34  43 

29 

2675 

36  20 

42 

2663 

Aldebaran 

E. 

51  46  50 

2707 

50  10  19 

2698 

48  33 

36 

2688 

46  56 

40 

2678 

Pollux 

E. 

95  II   26 

2799 

93  36  57 

2789 

92  02 

15 

2779 

90  27 

20 

2770 

7 

a  Aquilae 

W. 

90  22  20 

3040 

91  51  43 

3031 

93  21 

17 

3024 

94  51 

00 

3017 

Saturn 

W. 

86  58  50 

2631 

88  36  36 

2642 

90  14 

34 

2633 

91   52 

44 

2624 

■ 

Jupiter 

W. 

44  30  18 

26x3 

46  08  55 

3604 

47  47 

44 

2594 

49  26 

47 

2585 

Aldebarsm 

E. 

38  48  51 

2633 

37  10  41 

2624 

35  32 

18 

26x5 

33  53 

43 

2606 

' 

Pollux 

E. 

82  29  45 

2725 

80  53  39 

27x8 

79  17 

23 

2710 

77  40 

56 

2708 

8 

a  Aquilae 

W. 

I02    21    24 

2995 

103  51  43 

2993 

105  22 

04 

•992 

106  52 

27 

2992 

I 

1 

Saturn 

W. 

100   06    29 

2583 

loi  45  48 

2575 

103  25 

17 

2567 

105  04 

57 

2560 

Jupiter 

W. 

57  45  08 

2541 

59  25  24 

2533 

61  05 

51 

2524 

62  46 

31 

25x6 

Aldebaran 

E. 

25  37  55 

2563 

23  58  12 

2357 

22    18 

18 

2550 

20  38 

14 

2542 

Pollux 

E. 

69  36  17 

9669 

67  58  55 

2663 

66    21 

26 

2658 

64  43 

50 

2653 

Regains 

E. 

105  38  24 

2572 

103  58  51 

2564 

I02    19 

06 

2556 

100  39 

10 

4548 

12 


178 


OCTOBER,  1903. 


XV. 


.^ 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

« 

5j 

P.  L. 

P.  L. 

P.  L. 

P.  L. 

og 

Name  and  Direction   | 

Noon. 

of 

III1» 

of 

Vlh 

of 

IXh 

of 

of  Object. 

m 

Diff. 

Diff. 

Diff. 

4~ 

Diff. 

o 

» 

0 

t 

w 

0      1 

tf 

0 

> 

f* 

9 

Saturn 

W. 

io6 

44 

47 

2553 

108 

24 

47 

2545 

no  04 

57 

2538 

III 

45 

17 

2531 

Jupiter 

W. 

64 

27 

22 

2507 

66 

08 

24 

2501 

67  49 

36 

2493 

69 

30 

59 

2485 

Pollux 

E. 

63 

06 

07 

2649 

61 

28 

18 

2645 

59  50 

24. 

2642 

58 

12 

25 

2639  ! 

Regulus 

E. 

98 

59 

03 

2540 

97 

18 

45 

2532 

95  38 

16 

2524 

93 

57 

36 

2517 ! 

Venus 

E. 

"5 

35 

42 

2553 

113 

55 

42 

2545 

112   15 

32 

2539 

no 

35 

13 

2533  j 

1 

lO 

Jupiter 

W. 

78 

00 

31 

2449 

79 

42 

56 

2442 

81   25 

31 

2435 

83 

08 

16 

2429 

a  Arietis 

W. 

30 

12 

37 

2895 

31 

45 

02 

2850 

33   18 

25 

2810 

34 

52 

40 

2774 

Pollux 

E. 

50 

01 

52 

2635 

48 

23 

44 

2637 

46  45 

39 

2640 

45 

07 

38 

2644 

Regulus 

E. 

85 

31 

43 

2480 

83 

50 

02 

2473 

82  08 

II 

2466 

80 

26 

II 

2460 

Venus 

E. 

102 

II 

28 

2502 

100 

30 

t8 

2497 

98  49 

00 

2491 

97 

07 

34 

2485 

Sun 

E. 

132 

50 

09 

2798 

131. 

15 

38 

2791 

129  40 

58 

2783 

128 

06 

08 

2776! 

II 

Jupiter 

W. 

91 

44 

19 

2396 

93 

28 

00 

2390 

95   II 

49 

2384 

96 

55 

47 

2378 1 

a  Arietis 

W. 

42 

54 

12 

3643 

44 

32 

09 

2G24 

46   10 

32 

2604 

47 

49 

21 

25?7  , 

Aldebaran 

W. 

8 

14 

17 

2433 

9 

57 

05 

2424 

II  40 

05 

2415 

13 

23 

18 

2407 

Regulus 

E. 

71 

53 

50 

2428 

70 

10 

55 

2422 

68  27 

51 

2415 

66 

44 

38 

2409  , 

Venus 

E. 

88 

38 

27 

2458 

86 

56 

15 

2453 

85   13 

56 

2448 

83 

31 

29 

2443  , 

Sun 

E. 

120 

09 

37 

2741 

118 

33 

51 

2734 

116  57 

56 

2727 

115 

21 

52 

2719 

• 

12 

Jupiter 

W. 

105 

37 

46 

2349 

107 

22 

34 

2343 

109  07 

31 

2337 

no 

52 

36 

2332 

1 

a  Arietis 

W. 

56 

08 

45 

2518 

57 

49 

33 

2507 

59  30 

37 

2496 

61 

II 

56 

2485  ' 

1 

1 

Aldebaran 

W. 

22 

02 

H 

2371 

23 

46 

31 

2365 

25  30 

56 

2358 

27 

15 

31 

2352 

1 

1 

Regulus 

E. 

58 

06 

26 

2380 

56 

22 

23 

23^6 

54  38 

14 

2370 

52 

53 

56 

2365  ' 

1 

1 

Venus 

E. 

74 

57 

35 

2419 

73 

14 

28 

2415 

71  31 

14 

24X0 

69 

47 

54 

2405 

1 
1 

Sun 

E. 

107 

19 

17 

2688 

105 

42 

21 

2681 

104  05 

16 

2675 

102 

28 

03 

2669  ' 

1 

I 

1   13 

a  Arietis 

W. 

69 

41 

56 

244X 

71 

24 

33 

2433 

73  07 

20 

2496 

74 

50 

18 

2418  ' 

1 

Aldebaran 

W. 

36 

00 

32 

2324 

37 

45 

56 

2318 

39  31 

29 

2313 

41 

17 

10 

2308  1 

Regulus 

E. 

44 

10 

43 

2342 

42 

25 

45 

2339 

40  40 

42 

2335 

38 

55 

33 

2331  1 

1 

Venus 

E. 

6i 

09 

40 

2384 

59 

25 

43 

2381 

57  41 

41 

2377 

55 

57 

33 

2373 

Sun 

E. 

94 

19 

54 

2639 

92 

41 

52 

2634 

91  03 

43 

2628 

89 

25 

26 

2623  , 

14 

a  Arietis 

W. 

83 

27 

30 

2389 

85 

II 

21 

2384 

86  55 

19 

2j8o 

88 

39 

23 

1 
2375  1 

Aldebaran 

W. 

50  07 

22 

2284 

51 

53 

45 

2279 

53  40 

15 

2273 

55 

26 

51 

2270 

1 

Venus 

E. 

47 

15 

37 

2356 

45 

31 

00 

2353 

43  46 

18 

2350 

42 

01 

32 

2348 

Sun 

E. 

81 

12 

15 

2598 

79 

33 

17 

2593 

77  54 

12 

2588 

76 

15 

01 

2584 

1 
1    15 

a  Arietis 

W. 

97 

21 

08 

2359 

99 

05 

42 

2357 

100  50 

18 

2355 

102 

34 

57 

2355 

' 

Aldebaran 

W. 

64 

21 

20 

2253 

66 

08 

29 

2249 

67  55 

43 

2247 

69 

43 

OI 

2244  , 

1 
1 

Venus 

E. 

33 

16 

54 

2339 

31 

31 

51 

2337 

29  46  46 

2337 

28 

01 

40 

2338 

1 
1 

Sun 

E. 

67 

57 

39 

2565 

66 

17 

56 

2562 

64  38 

08 

2559 

62 

58 

i6 

2556 

i6 

Aldebaran 

W. 

78 

40 

20 

2235 

80 

27 

55 

2234 

82  15 

32 

2233 

84 

03 

10 

2233 

Pollux 

W. 

36 

49 

10 

2491 

38 

30 

36 

2471 

40  12 

30 

2453 

41 

54 

49 

2438 

1 
1 

Sun 

E. 

54 

38 

II 

2547 

52 

58 

03 

2347 

51   17 

55 

2546 

49 

37 

46 

2545 

1 

1^7 

Aldebaran 

W. 

93 

01 

17 

2236 

94 

48 

51 

2238 

96  36 

21 

2240 

98 

23 

49 

2243 

1 

1 

Pollux 

W. 

50 

30 

54 

2389 

52 

14 

44 

2384 

53  58 

42 

2379 

55 

42 

47 

2375 

Sun 

E. 

41 

17 

05 

2550 

39 

37 

02 

2553 

37  57 

02 

2556 

36 

17 

06 

2559 

i8 

Aldebaran 

W. 

107 

20 

01 

2261 

109 

06 

58 

2266 

110  53 

47 

2271 

112 

40 

29 

2277  ' 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
mth. 

P.  L. 

P.  L. 

P.  L. 

P.  L. 

Name  and  Direction    1 

Midnight 

of 

xy^ 

of   >• 

XVIIIh 

of 

XXIh 

of 

Q 

of  Object 

DiflE. 

• 

Diff. 

Di«r. 

Diff, 

• 

t          w 

0    » 

w 

0 

t 

f> 

« 

f 

w 

9 

Saturn 

W. 

"3 

25  47 

25«5 

115  06 

28 

2519 

116 

47 

15 

3512 

118 

28 

12 

2504 

Jupiter 

W. 

71 

12  33 

2478 

72  54 

17 

2471 

74 

36 

II 

2463 

76 

18 

16 

2456 

Pollux 

E. 

56 

34  23 

3636 

54  56 

17 

2635 

53 

18 

09 

2634 

51 

40 

GO 

2f35 

Regulus 

E. 

92 

16  46 

2510 

90  35 

46 

3502 

88 

54 

36 

2494 

87 

13 

.15 

2487 

Venus 

E. 

108 

54  46 

2536 

107  14 

09 

2520 

105 

33 

24 

2514 

103 

52 

30 

2508 

lO 

Jupiter 

W. 

84 

51   10 

2432 

86  34 

13 

24x5 

88 

17 

26 

3409 

90 

00 

48 

2403 

a  Arietis 

W. 

36 

27  42 

2742 

38  03 

26 

27x3 

39 

39 

48 

3688 

41 

16 

44 

2664 

Pollux 

E. 

43 

29  42 

2650 

41   51 

55 

2658 

40 

14 

18 

3667 

38    36 

53 

3678 

Regulus 

E. 

78 

44  02 

2453 

77  01 

43 

3446 

75 

19 

14 

3440 

73 

36  36 

3434 

Venus 

E. 

95 

26  00 

2480 

93  44 

18 

2475 

92 

02 

29 

3469 

90 

20 

32 

3463 

Sun 

E. 

126 

31  09 

2769 

124  56 

00 

3763 

123 

20 

42 

2754 

121 

45 

14 

2747 

II 

Jupiter 

W. 

98 

39  54 

2372 

100  24 

09 

2366 

102 

08 

33 

3360 

103 

53 

05 

2354 

a  Arietis 

W. 

49 

28  34 

2572 

51  08 

07 

2558 

52 

48 

00 

2543 

54 

38 

13 

2530 

Aldebaran 

W. 

15 

06  43 

2398 

16  50 

20 

2390 

18 

34 

09 

2384 

20 

18 

07 

2378 

Regulus 

E. 

65 

01   16 

2403 

63   17 

46 

2398 

61 

34 

08 

2391 

59 

50 

21 

2386 

Venus 

E. 

81 

48  56 

2438 

80  06 

16 

2433 

78 

23 

29 

2429 

76 

40 

35 

2424 

1 
1 

Sun 

E. 

113 

45  38 

3713 

112  09 

16 

2707 

no 

32 

45 

2700 

108 

56 

05 

2694 

1 

1    12 

1 

Jupiter 

W. 

112 

37  49 

2327 

114  23 

09 

2322 

116 

08 

37 

2317 

117 

54 

12 

231 1 

1 

a  Arietis 

W. 

62 

53  30 

3476 

64  35 

17 

2467 

66 

17 

17 

2458 

67 

59 

30 

2449 

' 

Aldebaran 

W. 

29 

00  15 

2346 

30  45 

07 

3341 

32 

30  07 

2335 

34 

15 

15 

2329 

Regulus 

E. 

51 

09  31 

2360 

49  24 

59 

2355 

47 

40 

20 

2351 

45 

55 

35 

2346 

Venus 

E. 

68 

04  27 

2402 

66  20 

55 

2397 

64 

37 

16 

2393 

62 

53 

31 

2389 

Sun 

E. 

100 

50  41 

2663 

99  13 

12 

2657 

97 

35 

34 

2651 

95 

57 

48 

2645 

^3 

a  Arietis 

W. 

76 

33  27 

24x2 

78  16 

45 

3406 

80 

00 

II 

2400 

81 

43 

46 

2394 

Aldebaran 

W. 

43 

02  58 

2^02 

44  48 

54 

3298 

46 

34 

57 

2294 

48 

21 

06 

2289 

Regulus 

E. 

37 

10  19 

2328 

35  25 

01 

2326 

33 

39 

39 

2324 

31 

54 

14 

2322 

Venus 

E. 

54 

13  20 

2370 

52  29 

02 

3366 

50 

44 

38 

2363 

49 

00 

10 

2359 

Sun 

E. 

87 

47  02 

2618 

86  08 

31 

2612 

84 

29 

53 

3607 

82 

51 

07 

2603 

14 

a  Arietis 

W. 

90 

23  34 

2371 

92  07 

50 

3367 

93 

52 

12 

3364 

95 

36  38 

2363 

Aldebaran 

W. 

57 

13  34 

2366 

59  00 

23 

3264 

60 

47 

16 

3260 

62 

34 

15 

2256 

Venus 

E. 

40 

16  42 

2346 

38  31 

49 

2344 

36  46 

54 

2342 

35 

01 

55 

2340 

Sun 

E. 

74 

35  43 

2580 

72  56 

20 

2576 

71 

16 

52 

2572 

69 

37 

18 

2568 

15 

a  Arietis 

W. 

104 

19  37 

2355 

106  04 

17 

2354 

107 

48  58 

2355 

109 

33 

38 

2355 

Aldebaran 

W. 

71 

30  23 

2242 

73   17 

48 

2240 

75 

05 

16 

3238 

76 

52 

47 

2237 

i 

Venus 

E. 

26 

16  34 

2338 

24  31 

30 

2339 

22 

46 

27 

3340 

21 

01 

25 

2341 

Sun 

E. 

61 

18  21 

2554 

59  38 

22 

2552 

57 

58 

21 

2550 

56 

18 

17 

2548 

i6 

Aldebaran 

W. 

85 

50  48 

2233 

87  38 

27 

2234 

89 

26 

04 

2234 

91 

13 

41 

2235 

Pollux 

W. 

43 

37  29 

?425 

45  20 

28 

2414 

47 

03 

43 

3404 

48 

47 

13 

2396 

Sun 

E. 

47 

57  36 

2546 

46  17 

27 

2546 

44 

37 

18 

3548 

42 

57 

II 

2548 

17 

Aldebaran 

W. 

100 

II   13 

2245 

lOI    58 

33 

2249 

103 

45 

48 

2253 

105 

32 

58 

2257 

Pollux 

W. 

57 

26  57 

2373 

59   II 

10 

2372 

60 

55 

25 

2371 

62 

39 

41 

2371 

Shn 

E. 

34 

37   14 

3562 

32  57 

27 

2566 

31 

17 

46 

2571 

29 

38 

II 

2577 

i8 

Aldebaran 

W. 

114 

27  03 

2283 

116  13 

27 

3289 

117 

59 

42 

2296 

119 

45 

47 

2304 

180 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.  L. 

p.  L. 

P.  L. 

P.L. 

o§ 

Name  and  Direction   1 

Noon. 

of 

Illh 

of 

Vlh 

of 

IXt 

of 

Q 

of  Object 

DiflP. 

Diff. 

DifiL 

Diff. 

0     »     i» 

•                    w 

•                   m 

e         f         - 

i8 

Pollux 

W. 

64  23  57 

2373 

66  08   II 

8375 

67    52    22 

2377 

69    36    30 

2380 

Sun 

E. 

27  58  44 

8583 

26  19  25 

3589 

24   40    15 

2596 

23    01     14 

2603 

22 

Sun 

W. 

23  29  05 

2946 

25  00  26 

2961 

26  31   28 

2975 

28   02    12 

9989 

Saturn 

E. 

71    49    2I« 

3624 

70  10  59 

2639 

68  32  57 

3654 

66  55  15 

2669 

Jupiter 

E. 

112    54    12 

2584 

"I  14  55 

2598 

109  35  57 

26x2 

107  57  19 

2627 

23 

Sun 

W. 

35  31    II 

3067 

37  00  01 

308a 

38  28  33 

3097 

39  56  46 

31x2 

Saturn 

E. 

58  51   54 

2747 

57  16  16 

2762 

55  40  58 

2778 

54  06  01 

2793 

Jupiter 

E. 

99  49  06 

2700 

98  12  26 

2715 

96  36  06 

2729 

95  00  04 

2743 

24 

Sun 

w.. 

47  13  18 

3187 

48  39  43 

3202 

50  05  50 

3215 

51  31  41 

3229 

Saturn 

E. 

46  16  19 

2871 

44  43  23 

2886 

43   10  46 

2902 

41  38  30 

29x7 

Jupiter 

E. 

87  04  36 

2813 

85  30  25 

2827 

83  56  32 

2839 

82  22  55 

2852 

25 

Sun 

W. 

58  36  58 

3294 

60  01   16 

3306 

61  25  20 

33x8 

62  49  II 

3330 

Saturn 

E. 

34  02  06 

2997 

32  31  50 

3014 

31  01   55 

303X 

29  32  21 

3050 

Jupiter 

E. 

74  38  55 

2913 

73  06  53 

2924 

71  35  06 

2935 

70  03  32 

2946 

1 

26 

Sun 

W. 

69  45  19 

3379 

71  07  59 

3388 

72  30  29 

3396 

73   52  50 

1 
3404 

Jupiter 

E. 

62  28  56 

2993 

60  58  35 

3002 

59  28  25 

30x0 

57  58  25 

3018 

a  Arietis 

E. 

113  16  15 

3J24 

III  48  34 

3129 

no  21  00 

3x34 

108  53  32 

3x40 

27 

Sun 

W. 

80  42  35 

3435 

82  04   12 

3440 

83  25  43 

84  47  10 

3448 

Jupiter 

E. 

50  30  34 

3049 

49  01  22 

3054 

47  32  16 

3059 

46  03  16 

3063 

a  Arietis 

E. 

loi  S7  38 

3161 

100  10  42 

3164 

98  43  50 

3x67 

97  17  01 

3x69 

28 

Sun 

W. 

91  33  33 

3458 

92  54  44 

3458 

94  15  55 

3458 

95  37  06 

3458 

Antares 

W. 

57  42  30 

3149 

59  09  40 

3148 

60  36  52 

3145 

62  04  07 

3x42 

Mars 

W. 

40  08  01 

3420 

41   29  55 

3417 

42  51   52 

34x5 

44  13  52 

34x1 

Jupiter 

E. 

38  39  23 

3078 

37  10  46 

3080 

35  42  12 

308a 

34  13  40 

3083 

a  Arietis 

E. 

90  03  33 

3x77 

88  36  56 

3178 

87  10  20 

3178 

85  43  44 

3x77 

Aldebaran 

E. 

123   13  34 

3073 

121  44  52 

3073 

120  16  09 

3073 

118  47  26 

3072 

29 

Sun 

W. 

102  23  22 

3447 

103  44  46 

3443 

105  06  14 

3438 

106  27  47 

3433 

Antares 

W. 

69  21   20 

3it4 

70  49  00 

31x9 

72  16  46 

3XX4 

73  44  39 

3109 

Mars 

W. 

51  04  59 

3389 

52  27  28 

3384 

53  50  03 

3378 

55  12  45 

3372 

a  Arietis 

E. 

78  30  28 

3x70 

77  ^3  43 

3168 

75  36  56 

3x66 

74  10  06 

3163 

Aldebaran 

E. 

III  23  26 

3061 

109  54  29 

3057 

108  25  27 

3033 

106  56  20 

3049 

30 

Sun 

W. 

113   17  04 

340a 

114  39  18 

3395 

116  01  40 

3387 

117  24  II 

3379 

Antares 

W. 

81  05  50 

3077 

82  34  28 

3069 

84  03  16 

3060 

85  32  14 

3052 

Mars 

W. 

62  08  ZI 

3335 

63  31  42 

33a6 

64  55  «3 

33x8 

66  19  14 

3J09 

a  Arietis 

E. 

66  54  56 

3144 

65  27  40 

3141 

64   00    20 

3137 

62  32  55 

3x32 

Aldebaran 

E. 

99  29   13 

3019 

97  59  24 

3013 

96  29  27 

3005 

94  59  20 

2997 

31 

Sun 

W. 

124  19  21 

333X 

125  42  57 

3320 

127   06   45 

3309 

128  30  46 

3298 

Antares 

W. 

92  59  42 

3007 

94  29  46 

2997 

96   00  02 

1987 

97  30  31 

2977 

Mars 

W. 

73  21   16 

3259 

74  46  16 

3247 

76    II    30 

393S 

77  36  58 

3224 

a  Arietis. 

E. 

55  14  29 

3110 

53  46  32 

3107 

52    18   31 

3x04 

50  50  26 

3X0X 

Aldebaran 

E. 

87  26  07 

2952 

85  54  54 

9942 

84    23   28 

a93x 

82  51  49 

9920 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
onth. 

Name  and  Direction 

Midnight. 

P.L. 

of 

XVh 

P.  L. 

of 

XWIU^ 

p.  L. 

3f 

XXIfc 

1 

P.L. 

of 

Q 

1 

of  Object. 

- 

e         t 

i» 

Diflf. 

DiflE. 

DiflE. 

DiflE. 

0                 #              IT 

e         » 

<f 

0 

* 

m 

i8 

Pollux 

W. 

71     20 

33 

2384 

73  04  30 

2389 

74  48 

20 

2394 

76 

32  04 

2399 

Sun 

£. 

21    22 

23 

36xa 

19  43  45 

2623 

18  05 

21 

2634 

16 

27 

12 

2645 

22 

Sun 

W. 

29   32 

38 

3005 

31  02  44 

3020 

32  32 

32 

3Q35 

34 

02 

01 

3051 

Saturn 

E. 

65    17 

54 

2684 

63  40  53 

2700 

62  04 

13 

27x5 

60 

27 

53 

2731 

Jupiter 

E. 

106    19 

01 

2642 

104  41  03 

2657 

103  03 

25 

2672 

lOI 

26 

06 

2685 

1 
23 

Sun 

W. 

41    24 

41 

3ia8 

42  52  17 

3143 

44  19 

35 

3158 

45 

46 

35 

3172 

1 

Saturn 

E. 

52   31 

24 

2808 

50  57  07 

2824 

49  23 

ZI 

2840 

47 

49 

35 

2855 

1 

Jupiter 

E. 

93  24 

21 

2757 

91  48  57 

2771 

90  13 

52 

2785 

88 

39 

05 

2799 

24 

Sun 

W. 

52  57 

16 

3343 

54  22  34 

3256 

55  47 

37 

3269 

57 

12 

25 

3282 

1 

Saturn 

E. 

40  06 

33 

8933 

38  34  56 

2949 

37  03 

39 

2965 

35 

32  42 

298X 

1 

Jupiter 

E. 

80  49 

35 

2865 

79  16  32 

2877 

77  43  44 

2890 

76 

II 

12 

290X 

'    25 

Sun 

W. 

64  12 

48 

3340 

65  36  13 

3350 

66  59 

26 

3360 

68 

22 

28 

3370 

Saturn 

E. 

28  03 

09 

3069 

*    26  34  21 

3089 

25  05 

57 

31x0 

23 

37 

59 

3131 

Jupiter 

E. 

68  32 

12 

2956 

67  01  05 

2966 

65  30 

10 

2976 

63 

59 

27 

2985 

26 

Sun 

W. 

75  15 

02 

341X 

76  37  06 

3418 

77  59 

02 

3423 

79 

20 

52 

3430 

1 

Jupiter 

E. 

56  28 

34 

3025 

54  58  52 

3032 

53  29 

19 

3038 

51 

59 

53 

3043 

a  Arietis 

E'. 

107  26 

II 

3144 

105  58  55 

3149 

104  31 

45 

3153 

103 

04 

39 

3157 

27 

Sun 

W. 

86  08 

32 

3451 

87  29  51 

3453 

88  51 

07 

3455 

90 

12 

21 

3457 

Jupiter 

E. 

44  34 

21 

3067 

43  05  31 

3070 

41  36 

45 

3073 

40 

08 

02 

3076 

1 
1 

a  Arietis 

E. 

95  50 

15 

3171 

94  23  32 

3173 

92  56 

51 

3174 

91 

30 

II 

3176 

28 

Sun 

W. 

96  58 

17 

3456 

98  19  29 

3454 

99  40 

44 

345a 

lOI 

02 

02 

34  50 

An  tares 

W. 

63  31 

26 

3139 

64  58  49 

3136 

66  26 

15 

3133 

67 

53 

45 

3129 

1 

Mars 

W. 

45  35 

56 

3407 

46  58  04 

3403 

48  20 

17 

3399 

49 

42 

35 

3393 

1 

Jupiter 

E. 

32  45 

10 

3084 

31   16  41 

3086 

29  48 

14 

3087 

28 

19 

48 

3087 

a  Arietis 

E. 

84  17 

07 

3176 

82  50  29 

3175 

81  23 

51 

3174 

79 

57 

II 

3172 

Aldebaxan 

E. 

117  18 

42 

3071 

115  49  57^ 

3069 

114  21 

10 

3067 

112 

52 

20 

3064 

29 

Sun 

W. 

107  49 

26 

3428 

X09   II   10 

3423 

ixo  33 

ox 

3416 

III 

54 

59 

3410 

1 

Antares 

W. 

75  12 

38 

3103 

76  40  44 

3097 

78  08 

58 

3091 

79 

37 

21 

3084 

1 

Mars 

W. 

56  35 

34 

3365 

57  58  30 

3358 

59  21 

35 

3350 

60 

44 

49 

3343 

1 

a  Arietis 

E. 

72  43 

12 

3160 

71   16  15 

3156 

69  49 

13 

3152 

68 

22 

07 

3148 

Aldebaran 

E. 

105  27 

08 

3044 

103  57  50 

3039 

102  28 

25 

3033 

100 

58 

53 

3026 

1 

30 

Sun 

W. 

118  46 

52 

3370 

120  09  43 

3361 

121  32 

44 

3351 

122 

55 

57 

3341 

Antares 

W. 

87  01 

22 

3044 

88  30  40 

3035 

90  00 

09 

3026 

91 

29 

50 

3017 

Mars 

W. 

67  43 

16 

3300 

69  07  28 

3289 

70  31 

52 

3279 

71 

56 

28 

3269 

a  Arietis 

E. 

61  05 

24 

3128 

59  37  48 

3124 

58  10 

07 

3"9 

56 

42 

21 

31 14 

Aldebaran 

E. 

93  29 

03 

2989 

91  58  36 

2980 

90  27 

58 

2971 

88 

57 

08 

2962 

31 

Sun 

W. 

129  55 

00 

3287 

131   19  27 

3275 

132  44 

08 

3263 

134 

09 

03 

3351 

Antares 

W. 

99  01 

13 

2966 

100  32  08 

2956 

102  03 

16 

2945 

103 

34 

38 

2934 

Mars 

W. 

79  02 

39 

32X2 

80.28  34 

3200 

81   54 

43 

3x88 

83 

21 

07 

3J74 

a  Arietis 

E. 

49  22 

18 

3099 

47  54  07 

3097 

46  25 

54 

3096 

44 

57 

39 

3094 

Aldebaran 

E. 

81   19 

56 

2909 

79  47  49 

2898 

78   15 

28 

2887 

76 

42 

52 

2874 
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AT  GREENWICH  APPARENT  NOON. 


.a 


el 


.a 

c 
o 

.a 


o 
Q 


56w: 

Mon. 
Tues. 


Wed. 
Thur. 
Frid. 

Sat. 

Mon. 

Tues. 
Wed. 
Thur. 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 


Frid.   ;  13 
Sat.      I  14 


Mon.  ,  16 
Tues.  '  17 
Wed.  I  18 

'  Thur.  19 
Frid.  '  20 
Sat.       21 


S17N.  22 
Mon.     23 

Tues.    24 

I 

Wed.  !  25 
Thur.  j  26 
Frid.     27 


Sat. 

SC/M 

Mon. 

Tues. 


28 
29 

30 
31 


THE  SUN'S 


Apparent 
Right  Ascension. 


h   m   s 
4  22  03.36 

4  25  58.04 

4  29  53.51 

4  33  49.78 
4  37  46.87 
4  41  4478 

4  45  43.54 
4  49  43.14 
4  53  43.59 

4  57  44.91 

5  01  47.10 

5  05  50.16 

5  09  54.10 

5  13  58.90 
5  18  04.58 

5  22  II. 12 
5  26  18.52 
5  30  26.77 

5  34  35.86 
5  38  45.78 
5  42  56.52 

5  47  08.06 
5  51  20.39 
5  55  33.50 

5  59  47.38 

6  04  02.01 
6  08  17.37 

6  12  33.45 
6  16  50.24 
6  21  07.71 


16  25  25.86 


Difif.  for 
I  Hour. 


s 

+  9.763 
9.796 

9.829 

+  9.863 
9.897 
9.932 

+  9.967 
0.002 
0.038 

0.074 
0.1 10 
0.146 

0.183 
0.219 
0.256 

0.292 
0.327 
0.362 

0.397 

0.431 
0.465 

0.498 
0.530 
0.563 

0.595 
0.626 

0.656 

0.686 
0.715 

0-743 
-f  10.770 


Apparent 
Declination. 


4  08  32.4 

4  27  52.4 

4  46  58.4 

5  05  49.9 
5  24  26.6 

5  42  48.1 

6  00  54.0 
6  18  43.8 
6  36  17.4 

6  53  34.1 

7  10  33.7 

7  27  15.7 

7  43  39.7 

7  59  45.4 

8  15  32.2 

8  30  59.9 

8  46  08.0 

9  00  56.1 

9  15  23.9 

9  29  30.9 

9  43   16.8 


19  56  41. 1 

20  09  43.6 
20  22  23.8 

20  34  41.4 
20  46  36.0 
20  58  07.4 


Diff.  for 
I  Hour. 


-  48.61 
48.05 

47.45 

-  46.84 
46.22 

45.57 

-  44.91 

44.24 
43.55 

-  42.84 
42.12 
41.38 

-  40.62 

39.84 
39.05 

-  38.25 
37.42 
36.58 

-  35.72 
34.85 
33.96 

-  33-06 

32.14 
31,20 

-  30.25 
29.29 
28.31 


21    09    15.0  j-  27.32 
21    19    58.8  !      26.31 

25.30 


21    30    18.3 
S.  21    40    13.2 


-  24.27 


Semi- 
diameter. 


6  08.98 
6  09.24 
6  09.49 

6  09.73 
6  09.97 
6  10.21 


6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 


0.45 
0.68 

0.91 

1. 13 
1.36 

1.58 

1.79 
2.01 
2.22 


2.43 
2.64 

2.84 

3.04 
3.24 
3-44 

3.64 

3.83 
4.02 

4.21 

4.39 
4.58 

4.75 
4.92 

5.08 


16  15.25 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


66!8o 
66.91 
67.03 

67.14 
67.26 
67.38 

67.49 
67.61 

67.73 

67.85 
67.97 
68.09 

68.21 

68.33 
68.45 

68.57 
68.68 
68.80 

68.92 
69.03 
69.14 

69.25 
69.36 
69.47 

69.58 
69,68 
69.78 

69.88 
69.98 
70.08 

70.17 


Equation  of 

Time, 

to  be 
Subtracted 

from 
Apparent 

Time. 


Diflf.  for 
I  Hour,  i 


m 


NoTR. — The  mean  time  of  semidiameter  passing  the  meridian  may  be  found  by  subtracting  0.19*  from 


6  17.32 

6  19.18 

6  20.26 

6  20.55 

6  20.02 

6  18.66 


s 

0.093 

0.060 
0.027 

0.006 
0.040 

0.075 


6  16.47  I  0.1 10 
6  13.43  0.145 
6  09.54 '  0.181 


6  04.79 
5  59.18 
5  52.68 

5  45.32 

5  37.09' 
5  28.00 , 


5  18.02 
5  07.22 

4  55.56 

4  43.06 

4  29.73 
4  15.60 

4  00.64 

3  44-91 
3  28.41 

3  II. 12 
2  53.11 
2  34.35 


0.217 
0.253 
0.289 

0.326 
0.362 
0.398 


0.434 
'  0.469  . 

0.504 


0.539 

0.573 
0.607 


I 


0.640 
0,672 
0.705 


0.736 
0.767 
0.797 


2  14.88    0.827 
I  54.70  I  0.856 

I    33.84  ;    0.884 


I     12.32 


0.91 1 


he  sidereal  time. 


The  sign  — prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  increasing. 
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AT  GREENWICH  MEAN  : 

NOON. 

THE 

SUN'S 

j4 

V 
0) 

o 

O 

IS 

o 
o 

e 
o 

Equation  of  ' 

Time, 

to  be 

Added  to 

Mean  Time. 

Diflf.  for 
I  Hour. 

1 

Sidereal      . 

Time. 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Diff.  for 
X  Hour. 

Apparent 
Declination. 

Diflf.  for 
I  Hour. 

SUN, 

Mon. 

Tues. 

I 

2 

3 

h      m       s 
14    22    06.01 

14    26   00.71 

14    29    56.19 

s 
+    9.763 
9.796 
9.829 

0*1* 

S.I 4  08  45.6 

14  28  05.5 

14  47  1 1.3 

-  48.61 

48.04 

47.44 

m       s 
16    17.34 

16    19.20 

16    20.27 

s 
+  0.093 

0.060 

+  ao27 

h      m       s 
14    38    23.35 
14   42    19.91 
14   46    16.46 

Wed. 
Thur. 
Frid. 

4 

5 
6 

14  33  52.47 
14  37  49.56 

14    41    47.48 

+    9.862 
9.896 
9.931 

15  06  02.6 
15  24  39.2 
15  43  00.5 

-  46.83 

46.21 

45.56 

16    20.55 
16    20.01 
16    18.64 

—  0.006 
0.040 
0.075 

14   50    13.02 

14  54  09.57 
14  58  06.12 

Sat. 

SUN 

Mon. 

7 
8 

9 

14    45    46.24 
14    49    45:84 
14    53    46.30 

+    9.966 
10.001 
10.037 

16  01  06.2 
16  18  55.8 
16  36  29.1 

-44.90 
44.23 
43.54 

16    16.44 
16    13.39 
16   09.49 

—  0.110 
0.145 
0.181 

15  02  02.68 

15  05  59.23 
15  09  55.79 

Tues. 
Wed. 
Thur. 

lO 

II 

12 

14  S7  47.61 

15    01    49.79 
15    05    52.85 

+  10.073 
10.109 
10.145 

16  53  45.6 

17  10  44.9 
17  27  26.6 

-  42.83 

42.11 

41.37 

16   04.73 

15    59.11 
15    52.60 

—  0.217 
0.253 
a  289 

15  13  52.34 
15  17  48.90 

15  21  45.45 

Frid. 

Sat. 

SUN 

13 

14 
15 

15    09    56.77 
15    14    01.56 

15    18    07.22 

+  10.182 
10.218 
10.254 

17  43  50.4 

17  59  55.7 

18  15  42.2 

—  40.61 

39.83 
39.04 

15    45.23 
15    37.00 

15    27.90 

-0.326 
0.362 
0.398 

15  25  42.00 
15  29  38.56 
15  33  35.12 

Mon. 
Tues. 
Wed. 

16 
18 

15    22    13.75 
15    26    21.13 
15    30    29.35 

+  10.290 
10.325 
10.360 

18  31  09.6 

18  46  17.4 

19  01  05.2 

-  38.24 

37.41 
36.57 

15    17.92 
15    07.10 

14   55.43 

-0.434 
0.469 

0.504 

15  37  31.67 
15  41  28.23 

15  45  24.78 

Thur. 

Frid. 

Sat. 

19 

20 

21 

15  34  38.41 
15  38  48.30 

15  42  59.00 

+  10.395 
10.429 
10.463 

19  15  32.7 
19  29  39.4 
19  43  24.9 

-  35.71 
34.84 
33.95 

14    42.93 
14    29.59 

14    15.45 

-  0.539 

0.573 
0.607 

15  49  21.34 

15  53  17.89 
15  57  14.45 

SUN 

Mon. 

Tues. 

22 
23 

24 

15  47  10.51 
15  51  22.80 

15  ss  35.87 

+  10.496 
10.528 
10.561 

19  56  48.9 

20  09  51.0 
20  22  30.8 

-  33-05 

32.13 
31.19 

14   00.49 
13    44.76 
13    28.25 

—  0.640 
0.672 
0.705 

16  01   11.00 
16  05  07.56 
16  09  04.12 

Wed. 
Thur. 
Frid. 

25 
26 

27 

15  59  49-71 

16  04  04.29 

16  08  19.60 

+  10.592 
10.623 
10.653 

20  34  48.0 
20  46  42.3 
20  58  13.3 

-  30.24 

29.28 
28.30 

13    10.96 
12    52.94 
12    34.18 

-0.736 
0.767 
0.797 

16  13  00.67 
16  16  57.23 
16  20  53.78 

Sat. 
SUN 
1  Mon. 

28 
29 
30 

16  12  35.63 
16  16  52.37 
16  21  09.78 

+  10.683 
10.712 
10.740 

21  09  20.6 
21  20  04.0 
21  30  23.2 

-  27.31 

26.30 

25.29 

12    14.71 

II    54.53 
II    33.67 

-a827 
0.856 
0.884 

16  24  50.34 
16  28  46.90 

16  32  43-45 

Tues. 

31 

16  25  27.86 

-f  10.767 

S.21  40  17.8 

—  24.26 

II    12.15 

-  0.911 

16  36  40.01 

Note.— The  8< 

The  si 

are  j 

imidiameter  for  me 
tgn  —  prefixed  to  tl 
ncreasing. 

an  noon  ma 
tie  hourly  c 

17  be  assumed  the  s 
hange  of  declinatioi 

ame  as  tha 
3  indicates 

t  for  apparent 
that  south  de( 

noon, 
clinations 

DiflE.  for  X  Hour, 

+  9.8565-. 
(Table  HI.) 
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r 

• 

ly  of  the  Month. 

(d 

V 

M 

0 
>> 

THE    SUN'S 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
z  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

TRUE  LONGITUDE. 

Diff.  for 
I  Hour. 

LATITUDE. 

1     Q 

I 
2 

3 

a 

X 

A' 

9.996  6307 
9.9965167 
9.996  4042 

305 
306 

307 

Of" 

217  53  47-8 

218  53  50.7 

219  53  55-4 

»       »« 

53  05-8 
53  08.6 
53  13-2 

+  150.09 
150.16 
150.23 

n 

+  0.61 
0.48 

0.35 

-47.8 
47.2 
46.6 

h      m       s 

9  20  04.64 
9  16  08.73 
9  12  12.82 

4 

5 
6 

308 

309 
310 

220  54  01.9 

221  54   lO.I 

222  54  20.1 

53  19-5 
53  27.6 

53  37.5 

+  150.31 

150.38 
150.46 

+  0.22 

O.I  I 
+  0.02 

9.996  2933 
9.996  1 84 1 
9.996  0765 

-45.9 
45.2 

44.4 

9  08  16.92 
9  04  21.01 
9  00  25.10 

7 
8 

9 

311 
312 

313 

223  54  32.0 

224  54  45.8 

225  55  01.6 

53  49-2 

54  02.9 
54  18.6 

+  150.54 
150.62 
150.70 

—  0.05 
0.08 
0.09 

9.995  9708 
9.995  8667 

9.995  7643 

-43.7 
43.0 

42.3 

8  56  29.19 
8  52  33.28 
8  48  37.37 

lO 

II 

12 

314 

315 
316 

226  55  19.4 

227  55  39-1 

228  56  00.9 

54  36.3 

54  55-9 

55  17.6 

+  150.78 
150.87 

150.95 

—  0.07 

—  0.0 1 
+  0.08 

9.995  6635 

9.995  5642 
9.995  4663 

-41.7 
4I.I 

40.5 

8  44  41-47 
8  40  45.56 

8  36  49.65 

13 
15 

317 
318 

319 

229  56  24.7 

230  56  50.4 

231  57  18.1 

55  41-2 

56  06.9 

56  34-3 

+  151-03 
151.II 

151.19 

+  0.18 
0.31 

0-45 

9.995  3697 
9.995  2743 
9.995  1799 

—  40.0 

39.5 
39.1 

8  32  53.74 
8  28  57.83 

8  25  01.92 

1 

i6 

17 
i8 

320 
321 
322 

232  57  47.5 

233  58  18.7 

234  58  51-6 

57  03-7 

57  34-7 

58  07.3 

+  151.26 

151.33 
151.40 

+  0.58 
0.69 
0.80 

9.995  0865 
9.994  9941 
9.994  9026 

-  38.7 
38.3 

37.9 

8  21  06.01 
8  17  10.10 
8   13  14.19 

19 

20 
21 

323 
324 
325 

235  59  26.1 

236  60  02.1 

237  60  39.4 

58  41.6 

59  17-6 
59  54-9 

+  151.47 

151.53 
151.59 

+  0.89 
0.96 
1. 00 

9.994  8119 
9.994  7222 
9.994  6335 

-  37.6 
37-2 
36.7 

8  09  iS.28 
8  05  22.37 
8  01  26.46 

22 

23 

24 

326 

327 
328 

239  01   18.1 

240  01  58.1 

241  02  39.2 

0  33-4 

1  13.2 

I  54-2 

+  151.64 
151.69 

151.74 

4-  i.oi 
0.99 
0.94 

9.994  54^ 
9.994  4596 
9.994  3745 

-  36.2 

35.7 
35.2 

7  57  30.55 
7  53  34-64 
7  49  38.73 

1 

'    26 
27 

329 
330 
331 

242  03  21.5 

243  04  04.9 

244  04  49-3 

2  36.4 

3  19.6 

4  03-9 

+  151.79 
151.83 

151.87 

+  0.87 
0.78 
0.67 

9.994  2908 
9.994  2087 
9.994  1282 

-  34-5 
33.9 
33.2 

7  45  42.82 
7  41  46.91 
7  37  51-00 

28 

29 
30 

332 
333 
334 

245  05  34-8 

246  06  21.3 

247  07  08.7 

4  49-2 

5  35-5 

6  22.8 

+  151.91 
151.96 
152.00 

+  0.55 

0.43 
0.30 

9.994  0496 

9.993  9729 
9.993  8982 

-  32.4 
31.6 

30.7 

7  33  55.09 

7  29  59.18 
7  26  03.27 

31 

335 

248  07  57.1 

7  II. I 

+  152.04 

+  0.16 

9.993  8257 

-  29.7 

7  22  07.36 

NOTI 

t.— The  1 
thoc 
ficti 

onRitudes  in  the  coli 
le  in  the  column  \'  ai 
tious  year. 

jmn  ^  aie  rcfei 
re  referred  to 

rred  to.  the 
the  mean  e 

true   equinox 
quinox  of  the  I 

of  their  own  da 
}eginning  of  the  L 

te,  while 
iesselian 

Diff.  for  I  Hour, 

—  9.8296". 

(Table  II.) 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


C 

o 
S 

0} 

.a 

o 
>. 

(8 

Q 


SEMIDIAMETER. 


I 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 

29 
30 

31 


Noon. 


5  06.7 
5  16.4 
5  26.9 


5 
5 
5 

6 
6 
6 


4 
4 


4 
4 


4 
5 


37.5 

47.4 
56.0 

02.7 

07-5 
10.2 


6  II. 2 

6  10.6 

6  08.7 

6  05.7 

6  01.5 

5  56.3 

5  50-0 

5  42.5 

5  34-2 

5  25.2 

5  16.0 

5  07.2 


59-4 
53-2 

4  49-1 


47-4 
48.5 
4  52.5 


59-2 
08.6 


5  20,1 


15  32.9 


Midnight 


5  II-4 

5  21.6 

5  32.2 

5  42-6 

5  51.9 

5  59.6 


6 
6 
6 

6 
6 
6 


5 
5 


5 
5 


4 
4 


5 
5 


05-4 
09.1 

10.9 

II. I 
09.8 

07-3 


HORIZONTAL  PARALLAX. 


6  03.7 

5  59.1 
5  53.3 


46.4 

38.5 
29.7 

20.6 

II-5 
03.2 


4  56.1 
4  50-9 
4  47.9 


47.6 
50.1 

4  55.5 


03.6 
14. 1 
26.4 


15  39-6 


Noon. 


55    21.8 

55  57-3 

56  35-9 

57  147 

57  5I-I 

58  22.5 

58  47.3 

59  04.8 

59  H-9 

59  18.3 
59  16.2 
59  09.3 

58  58.1 

58  43.1 
58  23.9 

58  00.6 

57  33-3 
57  02.5 

56  29.5 
55  55-8 
55  23.6 

54  55'^ 
54  32.3 
54  17. 1 

54    II.O 

54  I5-0 
54  29.5 

54  54-4 

55  28.7 

56  10.7 

56  58.0 


Diff.  for 
X  Hour. 


+  1.37 
1.56 
1.63 

+  1.58 
1.42 
1. 18 

+  0.88 

0-57 
0.28 

+  0.02 

—  0.19 
0.38 

-0-54 
0.71 

0.88 

-  1.05 
1. 21 

1-33 

—  1.40 

1.38 
1.28 

-  1.08 
0.82 

0-45 

-0.05 

+  0.38 

0.82 

+  1.24 
1.60 
1.88 

+  2.03 


Midnight. 


55  38.9 

56  16.4 

56  55.5 

57  33.4 

58  07.5 

58  35.8 

58  57-0 

59  10.7 

59  17-4 

59  17.9 

59  13-3 

59  04-2 


58 
58 
58 


5I-I 
34.0 

12.8 


57  47-4 
57  18.3 
56  46.2 

56  12.6 

55  39-4 
55  08.8 

54  42.9 

54  23.7 
54  12.9 

54  II-7 
54  20.9 

54  40-7 

55  10-4 

55  48.9 

56  33-9 

57  22.5 


Difif.  for 
I  Hour. 


+  1.48 
1. 61 
1.62 

+  I.51 

I-3I 
1.03 

+  0.73 

0.42 

+  0.14 

—  0.09 
0.29 
0.46 

-0.63 
0.80 
0.97 

—  1. 14 
1.28 
1.38 

—  1.40 

1-34 
1. 19 

-0-95 
0.67 

-0.25 

+  0.16 
0.60 
1.03 

+  1-43 

1-75 
1.97 

+  2.04 


UPPER  TRANSIT. 


Meridian  of 
Greenwich. 


h   m 

9  12.4 
9  58.0 

10  45-5 

11  35-3 

12  27.7 

13  22,7 

14  19.6 

15  17.5 

16  15.0 

17  11.3 

18  06.0 

18  58.9 

19  50-3 

20  40.9 

21  31. 1 

22  21.5 

23  12.2 

6 

o   03.2 

0  54-3 

1  44.9 

2  34-4 

3  22.5 

4  09.1 

4  54-2 

5  38.1 

6  21.4 

7  04-9 

7  49-1 

8  35-0 

9  23.3 


Diflf.  for 
I  Hour. 


m 
+  1.88 

1.94 

2.03 

+  2.13 
2.24 

2.33 

+  2.40 
2.41 
2.38 

+  2.31 
2.24 
2.17 

+  2.12 
2.10 
2.09 

-I-  2.II 
2.12 


+  2.13 
2.12 
2.09 

+  2.04 
1.97 
1. 91 

+  1.85 
1.82 

i.8i 

+  1.82 
1.88 
1.96 

+  2.07 


AGE. 


Noon. 


d 
1 1.9 

12.9 
13-9 

14.9 
15.9 
16.9 

17.9 
18.9 
19.9 

20.9 
21.9 
22.9 

23.9 
24.9 

25-9 

26.9 
27.9 
28.9 

0-3 
1-3 
2.3 

3-3 
4-3 
5.3 

6.3 

7.3 
8.3 

9-3 
10.3 

II-3 
12.3 
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V. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S 

RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

9 

Right 

Diff.  for 

Declination. 

Diff.  for 

Hour. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Ascension. 

z  Minute. 

X  Minute. 

Aacenaioa 

X  Minute. 

X  Minute. 

SUNDAY  I. 

TUESDAY  3. 

h 

m      a 

8 

e 

1 

w 

w 

h     m       8 

a 

e 

f 

w 

m 

O 

23 

34  09.42 

+  1.9635 

S.   I 

30 

16.3 

+  9.687 

0 

I    10   54.71 

+  2.0833 

N.  6 

19 

54.8 

+  9.611     ' 

I 

23 

36  07.28 

X.965I 

I 

20 

34.7 

9.702 

I 

I    12   59.81 

2.0867 

6 

29 

30.8 

9.589 

2 

23 

38  05.23 

Z.9666 

I 

10 

52.1 

9.717 

2 

I    15   05.11 

2.0901 

6 

39 

05.5 

9.567 

3 

23 

40  03.27 

1.9683 

I 

01 

08.7 

9.731 

3 

I    17    10.62 

a.0937 

6 

48  38.8 

9.543 

4 

23 

42  01.42 

1.9699 

0 

51 

24.4 

9.744 

4 

I    19    16.35 

2.0972 

6 

58 

10.6 

9.518 

5 

23 

43  59.66 

1.9716 

0 

41 

39.4 

9.757 

5 

I    21    22.28 

2.1007 

7 

07 

41.0 

9.493 

6 

23 

45  58.01 

1.9733 

0 

31 

53.6 

9.769 

6 

I    23    28.43 

8.1Q43 

7 

17 

09.8 

9.467 

7 

23 

47  56.46 

X.975I 

0 

22 

07.1 

9.781 

7 

I    25    34.80 

2.X079 

7 

26 

37.0 

9.440 

8 

23 

49  55-02 

X.9769 

0 

12 

19.9 

9.79« 

8 

I    27   41.38 

2.1115 

7  36 

02.6 

9.41a 

9 

23 

51  53.69 

1.9788 

S.  0 

02 

32.1 

9.802 

9 

I   29  48.18 

2.1x52 

7 

45 

26.4 

9.383 

lO 

23 

53  52.48 

X.980B 

N.  0 

07 

16.3 

9.811 

10 

I    31    55.21 

2.1190 

7 

54 

48.5 

9.353  - 

II 

23 

55  51.38 

1.9887 

0 

17 

05.2 

9.819 

II 

I    34   02.46 

a. 1227 

8 

04 

08.7 

9.3M 

12 

23 

57  50.40 

1.9847 

0 

26 

54.6 

9.828 

12 

I    36   09.93 

a. 1264 

8 

13 

27.1 

9.890  . 

13 

23 

59  49.54 

X.9868 

0 

36 

44.5 

9.835 

13 

I    38    17.63 

2.1302 

8 

22 

43-5 

9.257 

14 

o 

01  48.81 

1.9888 

0 

46 

34.8 

9.848 

14 

I    40    25.55 

a. 1339 

8 

31 

57.9 

9.223 

15 

o 

03  48.20 

X.9909 

0 

56 

25.5 

9.848 

15 

I    42    33.70 

2.X378 

8 

41 

10.3 

9.188 

i6 

o 

05  47.72 

X.993X 

06 

16.6 

9.853 

16 

I    44   42.09 

2.1417 

8 

50 

20.5 

9.153 

17 

o 

07  47.37 

1.9953 

16 

07.9 

9.858 

17 

I    46    50.70 

2.1455 

8 

59 

28.6 

9.116   1 

i8 

o 

09  47.15 

1.9975 

25 

59.5 

9.862 

18 

I    48    59.55 

2.1494 

9 

08 

34.4 

9.078 

19 

o 

II  47.07 

1.9998 

35 

51.3 

9.864 

19 

I    51    08.63 

2.1533 

9 

17 

37.9 

9.039 

20 

o 

13  47.13 

3.0022 

45 

43.2 

9.867 

20 

I   53   17  95 

2.1573 

9 

26 

39.1 

8.999 

21 

o 

15  47.33 

2.0045 

55 

35-3 

9.868 

21 

I   55  27.51 

8.  16x3 

9 

35 

37.8 

8.958 

22 

o 

17  47.67 

2.0069 

2 

05 

27.4 

9.869 

22 

I  57  37.31 

8.1653 

9 

44 

34.0 

8.916 

23 

o 

19  48.16 

+  2.0094 

N.  2 

15 

19.6 

+  9.869 

23 

I  59  47-34 

+  2.X693 

N.  9 

53 

27.7 

+  8,873 

\^ 

[ONDA^ 

Y  2. 

WE 

DNESE 

)AY  4. 

O 

o 

21  48.80 

+  2.0Z19 

N.  2 

25 

II. 7 

+  9.868 

0 

2  01  57.62 

+  a. 1733 

N.io 

02 

18.8 

+  8.829 

I 

o 

23  49.59 

2.0144 

2 

35 

03.8 

9.867 

I 

2  04  08.14 

2.1773 

10 

II 

07.2 

8.784 

2 

o 

25  50.53 

2.0x70 

2 

44 

55.8 

9.865 

2 

2  06  18.90 

2.18x3 

10 

19 

52.9 

8.738 

3 

o 

27  51.63 

2.0197 

2 

54 

47.6 

9.863 

3 

2  08  29.90 

2.1854 

10 

28 

35.8 

8.692 

4 

o 

29  52.89 

2.0223 

3 

04 

39.3 

9.859 

4 

2  10  41.15 

2.1896 

10 

37 

15.9 

8.643 

5 

o 

31  54.30 

2.0249 

3 

14 

30.7 

9.854 

5 

2  12  52.65 

2.  X937 

10 

45 

53.0 

8.594 

6 

o 

33  55.88 

2.0277 

3 

24 

21.8 

9.848 

6 

2  15  04.39 

2.1978 

10 

54 

27.2 

8.544 

7 

o 

35  57.62 

2.0304 

3 

34 

12.5 

9.843 

7 

2  17  16.38 

2.20X8 

II 

02 

58.3 

8.493 

8 

o 

37  59-53 

2.6333 

3 

44 

02.9 

9.836 

8 

2  19  28.61 

2. 2060 

II 

II 

26.3 

^441 

9 

o 

40  01.61 

2.0362 

3 

53 

52.8 

9.828 

9 

2  21  41.10 

2.2x02 

II 

19 

51.2 

8.388 

lO 

o 

42  03.87 

2.0390 

4 

03 

42.3 

9.820 

10 

2  23  53.83 

2.8X43 

II 

28 

12.8 

8.333 

II 

o 

44  06.29 

2.04x8 

4 

13 

31.2 

9.809 

II 

2  26  06.81 

•  2.2x85 

II 

36 

31.2 

8.278   ' 

12 

o 

46  08.89 

a. 0448 

4 

23 

19.4 

9.799 

12 

2  28  20.05 

2.8227 

II 

44 

46.2 

8.22a 

13 

o 

48  11.67 

2.0478 

4 

33 

07.1 

9.789 

13 

2  30  33.54 

8.2268 

II 

52 

57.8 

8.X64 

;  14 

o 

50  14.63 

2.0509 

4 

42 

54.1 

9.777 

14 

2  32  47.27 

2.23x0 

12 

01 

05.9 

8.106 

'    15 

o 

52  17.78 

2.0540 

4 

52 

40.3 

9.764 

15 

2  35  01.26 

a. 3353 

12 

09 

10.5 

8. 046 

i6 

1 

o 

54  21. II 

2.0571 

5 

02 

25.8 

9.751 

16 

2  37   15.50 

8.2394 

12 

17 

II. 4 

7.9«5 

'    17 

o 

56  24.63 

2.0603 

5 

12 

10.4 

9.736 

17 

2  3^  29.99 

2.8436 

12 

25 

08.7 

7.923 

i8 

o 

58  28.34 

2.0634 

5 

21 

54.1 

9.7ax 

18 

2  41  44.73 

2.8478 

12 

33 

02.2 

7.H6X 

^9 

00  32.24 

8.0667 

5 

31 

36.9 

9.705 

19 

2  43   59.72 

2. 2520 

12 

40 

52.0 

7.798 

20 

02  36.34 

2.0699 

5 

4T 

18.7 

9.688 

20 

2  46   14.97 

2.2562 

12 

48 

37-9 

7.733 

21 

04  40.63 

8.0732 

5 

50 

59.4 

9.670 

21 

2  48  30.47 

2.8604 

12 

56 

20.0 

7.668 

22 

06  45.12 

2.0765 

6 

00 

39.1 

9.651 

22 

2  50  46.22 

S.2646 

13 

03 

58.0 

7.600 

23 

08  49.81 

8.0799 

6 

10 

17.5 

9.63X 

23 

2  53  02.22 

8.9688 

13 

IZ 

32.0 

7.532 

24 



10  54.71 

+  2,0833 

N.  6 

19 

54.8 

+  9.6x1 

24 

2  55   18.48 

+  2.2730 

N.I3 

19 

01.9 

+  7.463 

:                   1 
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1 

GREENWICH 

MEAN 

TIME. 

THE  MOON'S   RIGHT 

ASCENSION  AND  DECLINATION. 

1 

'  Hour. 

RiRht 

Diflf.  for 

Declination. 

Diflf.  for 

Hoar. 

RiRht 

Diff.  for 

DecJin— '•'^^ 

Diff.  for 

1 

Ascension. 

X  Minute. 

I  Minute. 

Ascension. 

I  Minute. 

z Minute.  ' 

THURSDi 

^Y  5. 

SATURDAY  7. 

h 

m 

■ 

8 

e 

m 

" 

h 

n         8 

s 

I         0 

f 

w 

n 

O 

2 

55 

18.48 

+  2.2730 

N.I3     19 

01.9 

+  7.463 

0 

4 

48    49.48 

+  2.4428 

N.I7 

39 

II. 5 

+3.037 

I 

2 

57 

34.98 

2.277a 

13     26 

27.6 

7.393 

I 

4 

51    16.12 

2.4453 

17 

42 

10.4 

2.926 

2 

2 

59 

51.74 

2.2813 

13  33 

49.1 

7.322 

2 

4 

53  42.91 

2.4476 

17 

45 

02.6 

2.813     1 

3 

3 

02 

08.74 

2.2854 

13  41 

06.3 

7.251 

3 

4 

56  09.83 

2.4498 

17 

47 

48.0 

2.701 

4 

3 

04 

25.99 

2.2896 

13  48 

19.2 

7.178 

4 

4 

58  36.89 

2.4521 

17 

50 

26.7 

2.588 

5 

3 

06 

43.49 

a. 2938 

13  55 

27.6 

7.103 

5 

5 

01  04.08 

2.4543 

17 

52 

58.5 

2.473 

6 

3 

09 

01.24 

2.2979 

14  02 

31.6 

7.028 

6 

5 

03  31.40 

2.4563 

17 

55 

23.5 

2.359 

7 

3 

II 

19.24 

2.3020 

14  09 

31.0 

6.952 

7 

5 

05  58.84 

2.4583 

17 

57 

41.6 

2.2d5 

8 

3 

13 

37.48 

2.3060 

14  16 

25.8 

6.875 

8 

5 

08  26.40 

2.4fo3 

17 

59 

52.9 

2.130 

9 

3 

15 

55.96 

2.3101 

14  23 

16.0 

6.797 

9 

5 

10  54.07 

2.4621 

18 

01 

57.2 

2.0X4     1 

lO 

3 

18 

14.69 

2.3143 

14  30 

01.4 

6.717 

10 

5 

13  21.85 

2.4638 

18 

03 

54-6 

1.898     1 

II 

3 

20 

33.66 

2.3183 

14  36 

42.0 

6.637 

II 

5 

15  49.73 

2.4656 

18 

05 

45.0 

I. 781 

12 

3 

22 

52.88 

2.3223 

14  43 

17.8 

6.556 

12 

5 

18   17.72 

2.4673 

18 

07 

28.3 

1.664 

13 

3 

25 

12.34 

2.3263 

14  49 

48.7 

6.474 

13 

5 

20  45.80 

2.4688 

18 

09 

04.7 

1.547     1 

'    14 

3 

27 

32.03 

2.3302 

14  56 

14.7 

6.391 

14 

5 

23   13.98 

2.4703 

18 

10 

34.0 

1.429 

15 

3 

29 

51.96 

2.3342 

15  02 

35.6 

6.306 

15 

5 

25  42.24 

2.47J8 

18 

II 

56.2 

I. 312 

i6 

3 

32 

12.13 

2.3381 

15  08 

51.4 

6.  221 

16 

5 

28  10.59 

2.4732 

18 

13 

11.4 

X.I9* 

17 

3 

34 

32.53 

2.3420 

15  15 

02.1 

6.135 

17 

5 

30  39.02 

2.4745 

18 

14 

19.5 

1.076   1 

.    ^8 

3 

36 

53.17 

2.3459 

15  21 

07.6 

6.048 

18 

5 

33  07.53 

2.4757 

18 

15 
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W. 

80  24 

03 

3077 

81 

52 

41 

3060 

83 

21 

40 

3044 

84 

50 

58 

3029 ' 

Saturn 

W. 

75  29 

27 

3689 

77 

06 

21 

2675 

78 

43 

34 

2662 

80 

21 

05 

2649 1 

Fomalhaut 

W. 

49   19 

09 

3372 

50 

41 

58 

3325 

52 

05 

40 

3282 

53 

30 

12 

3242 

Jupiter 

W. 

35  16 

10 

2670 

36 

53 

30 

2656 

38 

31 

09 

2641 

40 

09 

08 

'  2627 

a  Pegasi 

W. 

33  12 

19 

3455 

34 

33 

33 

3379 

35 

56 

13 

33" 

37 

20 

12 

3247 

Aldebaran 

E. 

49  47 

00 

2655 

48 

09 

20 

2643 

46 

31 

23 

2629 

44 

53 

08 

2616 

!  Pollux 

1 

E. 

93   14 

16 

3746 

91 

38 

37 

2732 

90 

1 

02 

40 

2719 

88 

26 

26 

2706 

1 
4  ;  a  Aquilae 

W. 

92    21 

52 

2965 

93 

52 

49 

2954 

95 

24 

00 

2945 

96 

55 

22 

2935 

Saturn 

W. 

88  33 

02 

2585 

90 

12 

17 

2573 

91 

51 

49 

2561 

93 

31 

37 

2549 

Fomalhaut 

W. 

60  43 

53 

3074 

62 

12 

34 

3047 

63 

41 

49 

3019 

65 

II 

38 

2994 

'  Jupiter 

W. 

48  23 

45 

3560 

50 

03 

35 

2548 

51 

43 

42 

2535 

53 

24 

07 

2322 

a  Pegasi 

W. 

44  36 

39 

3009 

46 

06 

41 

2971 

47 

37 

30 

2937 

49 

09 

02 

2905 

Aldeharan 

E. 

36  37 

30 

2553 

34 

57 

31 

2541 

33 

17 

15 

2530 

31 

36 

43 

3518 

Pollux 

E. 

80  21 

03 

2646 

78 

43 

10 

2635 

77 

05 

03 

2624 

75 

26 

41 

26x3 

Regulus 

E. 

116  36 

34 

2564 

114 

56 

49 

2551 

113 

16 

46 

2538 

III 

36 

25 

2526 ' 

5 

a  Aquilae 

W. 

104  34 

37 

2907 

106 

06 

47 

2904 

107 

39 

01 

2903 

109 

II 

16 

1 

2903 1 

Saturn 

W. 

loi   54 

35 

2495 

103 

35 

55 

2485 

105 

17 

29 

2475 

106 

59 

17 

3466 

Fomalhaut 

W. 

72  47 

57 

2889 

74 

20 

30 

2S72 

75 

53 

25 

2855 

77 

26 

41 

3840 

Jupiter 

W. 

61   50 

18 

2466 

63 

32 

19 

2455 

65 

14 

35 

2445 

66 

57 

05 

2436 

a  Pegasi 

W. 

56  56 

04 

2775 

58 

31 

05 

2753 

60 

06 

35 

2732 

61 

42 

32 

27  J  3 1 

Pollux 

E. 

67  II 

31 

2569 

65 

31 

54 

2561 

63 

52 

06 

2556 

62 

12 

10 

2549 

Regulus 

1 

E. 

103  10 

40 

2470 

lOI 

28 

44 

2460 

99 

46 

34 

8449 

98 

04 

09 

2440 

6 

Saturn 

W. 

"5  31 

24 

2424 

117 

14 

24 

2417 

118 

57 

34 

84x0 

120 

40 

54 

3404 ' 

Fomalhaut 

W. 

85  17 

31 

2779 

86 

52 

26 

2769 

88 

27 

34 

2761 

90 

02 

53 

2754 

Jupiter 

W. 

75  32 

57 

2391 

77 

16 

45 

2383 

79 

00 

44 

2375 

80 

44 

54 

3368 

a  Pegasi 

W. 

69  48 

08 

2635 

71 

26 

16 

2622 

73 

04 

41 

3610 

74 

43 

23 

2599 

a  Arietis 

W. 

26  39 

29 

2927 

28 

II 

09 

2865 

29 

44 

15 

2808 

31 

18 

33 

2760 

1   Pollux 

E. 

53  50 

40 

2530 

52 

10 

08 

2530 

50 

29 

36 

2529 

48 

49 

03 

3530 

Regulus 

E. 

89  28 

46 

2395 

87 

45 

04 

2387 

86 

01 

II 

2380 

84 

17 

07 

2373 

Venus 

E. 

119  10 

52 

2640 

117 

32 

51 

2632 

115 

54 

39 

2624 

114 

16 

17 

3618 

7 

Fomalhaut 

W. 

98  01 

24 

2732 

99 

37 

21 

2732 

lOI 

13 

18 

273a 

102 

49 

16 

2732 

Jupiter 

W. 

89  28 

09 

2337 

91 

13 

15 

2333 

92 

58 

27 

2327 

94 

43 

47 

2322 

a  Pegasi 

W. 

83  00 

20 

2554 

84 

40 

18 

2548 

86 

20 

24 

2542 

88 

00 

39 

2537 

a  Arietis 

W. 

39  23 

45 

2592 

41 

02 

51 

2569 

42 

42 

29 

2548 

44 

22 

35 

9530 

Regulus 

E. 

75  34 

21 

2349 

73 

49 

22 

2336 

72 

04 

15 

8331 

70 

19 

01 

2326 

Venus 

E. 

106  02 

13 

2587 

104 

23 

00 

2583 

102 

43 

41 

2577 

lOI 

04 

15 

3572 

1 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

« 

P.  L. 

P.  L. 

P.  L. 

P.  L 

Day  of 
Mont 

Name  and  Direction 
of  Object 

Midnight 

of 
Diff. 

XVh 

of 
Diff. 

XVIIIh 

of 
Diff. 

XXIt 

I 

of 
Di£E. 

0 

t 

II 

0      ' 

•t 

0       t       It 

p 

f 

w 

I 

a  Aquils 

W. 

63 

II 

38 

3335 

64  35 

09 

3308 

65  59   II 

3283 

67 

23 

42 

3259 

Saturn 

W. 

56 

30 

05 

a854 

58  03 

23 

284  X 

59  36  58 

2827 

61 

10 

51 

2812 

Aldebaran 

E. 

68 

56 

02 

a8i3 

67  21 

51 

2801 

65  47  24 

2788 

64 

12 

40 

2775 

Pollux 

E. 

III 

58 

07 

2918 

no  26 

II 

2904 

108  53  57 

2888 

107 

21 

23 

2873 

2 

a  Aquilae 

W. 

74 

33 

10 

3150 

76  00 

19 

3131 

77  27  51 

3112 

78 

55 

46 

3094 

Saturn 

W. 

69 

04 

50 

2744 

70  40 

32 

2730 

72   16  32 

2716 

73 

52 

50 

2702 

Fomalhaut 

W. 

43 

57 

50 

3593 

45   16 

32 

3531 

46  36  22 

3473 

47 

57 

16 

3481 

Jupiter 

W. 

28 

50 

18 

2733 

30  26 

14 

2717 

32  02  31 

2701 

33 

39 

10 

2685 

Aldebaran 

E. 

56 

14 

42 

2708 

54  38 

13 

2695 

53  01   27 

2681 

51 

24 

22 

2669 

Pollux 

E. 

99 

33 

51 

2801 

97  59 

^5 

2787 

96  24  40 

2773 

94 

49 

37 

2760 

3 

a  Aquilse 

W. 

86 

20 

35 

3014 

87  50 

30 

3001 

89  20  41 

2988 

90 

51 

09 

2976 

Saturn 

W. 

81 

58 

53 

2636 

83  36 

59 

2623 

85   15  23 

26x0 

86 

54 

04 

2598 

Fomalhaut 

W. 

54 

55 

31 

3204 

56  21 

35 

3169 

57  48  21 

3135 

59 

15 

48 

3x04 

Jupiter 

W. 

41 

47 

26 

2613 

43  26 

03 

2599 

45  04  59 

2586 

46 

44 

13 

2573 

a  Pegasi 

W. 

38  45 

25 

3 191 

40  II 

45 

3140 

41  39  06 

3091 

43 

07 

26 

3048 

Aldebaran 

E. 

43 

14 

35 

2604 

41   35 

45 

2591 

39  56  37 

2578 

38 

17 

12 

3566 

Pollux 

E. 

86 

49 

54 

2694 

85   13 

06 

2681 

83  36  01 

2669 

81 

58 

40 

2657 

4 

a  Aquils 

W. 

98 

26 

56 

2927 

99  58 

40 

2921 

loi  30  32 

29x6 

103 

02 

31 

29x0 

Saturn 

W. 

95 

II 

42 

2538 

96  52 

03 

2527 

98  32  38 

25x6 

100 

13 

29 

2505 

Fomalhaut 

W. 

66 

41 

58 

2971 

68   12 

47 

2949 

69  44  04 

2927 

71 

15 

48 

2908 

Jupiter 

W. 

55 

04 

49 

2511 

56  45 

47 

2499 

58  27  02 

2488 

60 

08 

32 

2477 

a  Pegasi 

W. 

50 

41 

15 

2875 

52   14 

06 

2848 

53  47  32 

282Z 

55 

21 

32 

8797 

Aldebaran 

E. 

29 

55 

55 

2507 

28  14 

51 

2496 

26  33  32 

2485 

24 

51 

58 

2474 

Pollux 

E. 

73 

48 

04 

2604 

72  09 

14 

2595 

70  30  12 

2585 

68 

50 

57 

2577 

Regulus 

E. 

109 

55 

48 

2515 

108  14 

55 

8503 

106  33  46 

2492 

104 

52 

21 

2480 

5 

a  Aquilae 

W. 

no 

43 

31 

2905 

112   15 

44 

2907 

113  47  54 

29x2 

115 

19 

58 

29x8 

Saturn 

W. 

108 

41 

18 

2458 

no  23 

31 

2448 

112  05  57 

2440 

113 

48 

35 

2432 

Fomalhaut 

W. 

79 

00 

17 

2&26 

80  34 

II 

2813 

82  08  22 

2801 

83 

42 

49 

2789 

Jupiter 

W. 

68 

39 

49 

2426 

70  22 

47 

2417 

72  05  57 

2408 

73 

49 

21 

2399 

1 

n  Pegasi 

W. 

63 

18 

55 

2695 

64  55 

41 

2679 

66  32  49 

2663 

68 

10 

19 

2649 

1 

Pollux 

E. 

60 

32 

05 

2543 

58  51 

52 

2539 

57  11  33 

2535 

55 

31 

09 

2532 

Regulus 

E, 

96 

21 

31 

2430 

94  38 

39 

2421 

92  55  34 

24x2 

91 

12 

16 

2403 

6 

Saturn 

W. 

122 

24 

23 

2398 

124  08 

00 

2393 

125  51  45 

2388 

127 

35 

37 

2383 

Fomalhaut 

W. 

91 

38 

21 

2747 

93   13 

58 

2743 

94  49  41 

2738 

96 

25 

30 

2735 

Jupiter 

W. 

82 

29 

14 

2362 

84  13 

44 

2355 

85  58  23 

2348 

87 

43 

12 

2343 

j 

a  Pegasi 

w. 

76 

22 

20 

2588 

78  01 

31 

2579 

79  40  55 

2569 

81 

20 

32 

2s6x 

; 

a  Arietis 

w. 

32 

53 

55 

2716 

34  30 

13 

2678 

36  07  22 

2646 

37 

45 

14 

2618 

Pollux 

E. 

47 

08 

32 

2533 

45  28 

05 

2538 

43  47  44 

8543 

42 

07 

31 

2551 

Regulus 

E  . 

82 

32 

53 

2366 

80  48 

29 

2359 

79  03  55 

2353 

77 

19 

12 

«347 

Venus 

E. 

112 

37 

46 

2610 

no  59 

05 

2604 

109    20    16 

2598 

107 

41 

18 

2593 

7 

Fomalhaut 

W. 

104 

25 

13 

2735 

106  01 

07 

3738 

107    36    56 

2743 

109 

12 

39 

2747 

Jupiter 

W. 

96 

29 

14 

2319 

98  14 

46 

2315 

100   00    24 

23" 

lOI 

46 

08 

2308 

a  Pegasi 

W. 

89 

41 

01 

2533 

91  21 

29 

2529 

93  02  02 

2525 

94 

42 

40 

2523 

a  Arietis 

W. 

46 

03 

07 

2513 

47  44 

02 

2498 

49  25   18 

2485 

51 

06 

53 

2472 

Regulus 

E. 

68 

33 

40 

2322 

66  48 

13 

23ao 

65  02  42 

2315 

63 

17 

05 

23x2 

Venus 

E. 

99 

24 

42 

2569 

97  45 

04 

2565 

96  05  21 

2561 

94 

25 

33 

2559 
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XV. 


GREENWICH  MEAN  TIME. 

1 

iJUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object 

Noon. 

p.  L. 

of 
Diff. 

Illh 

p.  L. 

of 

DiflE. 

VIJ> 

P.  L. 

of 
Diff. 

IXh 

P.  L. 

of 

Diff. 

O           >           n 

0       t       It 

0         ' 

H 

e         1 

n 

8 

Jupiter 
a  Pegasi 
a  Arietis 
Aldebaran 
Regulus 
Venus 

W. 
W. 

w. 
w. 

E. 
E. 

103     31      56 

96    23    21 

52   48    46 
18    36   47 

61    31    23 

92  45  41 

a3<H 
asaa 
3461 

8302 
3309 
2556 

105    17   49 
98  04  04 

54  30  54 
20  22  43 

59  45  37 
91  05  45 

2302 
3531 
2452 
2299 
2307 
2553 

107  03 

99  44 

56  13 
22  08 

57  59 
89  25 

45 
48 

15 
44 
48 
46 

2300 
2520 

2443 
2296 

2304 

'  2551 

108    49 

loi  25 

57  55 
23  54 
56  13 
87  45 

45 
33 
49 
49 
55 
44 

2898 

2521 
2434 

8293 

2302 

2549 

9 

* 

a  Arietis 

Aldebaran 

Regulus 

Venus 

Sun 

W. 
W. 
E. 
E. 
E. 

66  31   10 
32  46  09 
47  24  00 
79  25  oi 
124  23  21 

8405 
2384 
2398 

3544 
36zo 

68  14  37 
34  32  32 

45  37  58 

77  44  49 
122  44  40 

2403 
2283 
3299 

2543 
2609 

69  58 

36  18 

43  51 
76  04 

121  05 

08 

57 

57 
36 

58 

2398 
2282 

2299 

2543 
3608 

71  41 
38  05 
4^  05 
74  24 
119  27 

45 
23 
56 
22 

14 

2395 
2281 
2300  j 
2543 

8607 

lO 

a  Arietis 

Aldebaran 

Regulus 

Venus 

Sun 

W. 
W. 
E. 
E. 
E. 

80  20  38 

46  57  38 

33  16  25 

66  03  25 

III   13  28 

2389 
3282 
231X 

2547 
2608 

82  04  29 

48  44  04 

31  30  42 

64  23   17 

109  34  44 

2388 
2283 
2315 
2548 
2609 

83  48 
50  30 

29  45 

62  43 

107  56 

21 
29 
04 
II 
01 

3388 
3283 
2330 

2550 
36x0 

85  32 
52  16 

27  59 
61  03 

106  17 

13 

53 

33 
07 

19 

2389 

3384  1 

3325 1 
2551  , 

3610  , 

1 

II 

a  Arietis 
Aldebaran 
Venus 
Sun 

W. 
W. 
E. 
E. 

94  II   II 
61  08  27 

52  43  25 
98  04   14 

2396 
3291. 
3563 
3618 

95  54  51 
62  54  39 

51  03  38 

96  25  44 

2399 
2294 

2564 
2621 

97  38 
64  40 

49  23 

94  47 

27 
48 

54 
17 

3403 

2295 

2567 
3623 

99  21 
66  26 

47  44 
93  08 

59 
55 
14 
53 

3405 

2297 

2570 

2625 

12 

a  Arietis 

Aldebaran 

Pollux 

Venus 

Sun 

W. 
W. 
W. 
E. 
E.  . 

107  58  22 

75  16  40 

33  35  45 
39  26  55 

84  57  42 

2426 

2309 
2605 

2585 
2638 

109  41  20 
77  02  26 

35  14  33 
37  47  40 
83  19  39 

2431 
2313 
2583 
2589 
2642 

III   24 
78  48 
36  53 
36  08 
8i  41 

10 
08 
52 
30 
41 

2437 
2315 
2564 

2592 

8644 

113  06 
80  33 
38  33 
34  29 
80  03 

52 
46 

36 

24 
46 

2443 ' 

2317 

2549 

2596 

S648 

13 

Aldebaran 
Pollux 
Venus 
Sun 

W. 
W. 
E. 
E. 

89  20  51 
46  56  40 
26  15  19 
71  55  25 

2334 
3501 

26x8 
3666 

91  06  01 

48  37  52 
24  36  48 
70  18  00 

2337 
2495 
3633 
2G71 

92  51 

50  19 
22  58 

68  40 

06 
12 

23 

41 

2341 
2491 
2626 

2675 

94  36 
52  00 
21  20 
67  03 

06 

38 
04 

27 

2344 
8488 

2632 
3680 

H 

Aldebaran 
Pollux 
Regulus 
Sun 

W. 
W. 
W. 
E. 

103  19  42 
60  28  34 

23  32  15 
58  58  53 

2365 
3482 

2415 
2704 

105  04  07 
62  10  12 

25  15  29 
57  22  18 

3370 
2484 
3414 
3710 

106  48 

63  51 
26  58 

55  45 

25 

48 
44 
51 

2374 

2485 
2414 

3715 

108  32 

65  33 
28  41 

54  09 

37 
23 
59 
31 

2379 
2487 
2415 

3730 

15 

Pollux 

Regulus 

Sun 

W. 
W. 
E. 

74  00  28 

37  17  43 
46  09  52 

2S03 
2427 
2753 

75  41  39 
39  00  39 
44  34  23 

3306 

3431 
3761 

77  22 
40  43 
42  59 

44 
30 
04 

35x0 
2435 
3769 

79  03 
42  26 

41  23 

43 
15 
55 

3515 
2441 
2776 

i6 

Pollux 

Regulus 

Sun 

W. 

W, 
E. 

87  26  45 
50  58  02 
33  30  57 

2545 
2469 

8823 

89  06  55 
52  39  59 
31  56  59 

2552 
3476 
2835 

90  46  56 
54  21  46 
30  23  16 

2559 
2482 
3846 

92  26 
56  03 
28  49 

47 
24 
48 

3567 
3489 

2859 

20 

Sun 
Jupiter 

W. 

E. 

15  58  01 
91  a6  43 

3250 
2786 

17  23  II 
89  51  57 

3247 
2797 

18  48 
88  17 

25 
25 

3245 

2808 

20  13 
86  43 

41 

08 

3246 
8819 

21 

Sun 

W. 

27  19  15 

3270 

28  44  01 

3279 

30  08 

37 

3287 

31  33 

04 

3295 

XVI. 
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» 

GREENWICH  MEAN  TIME. 

1            _ 

LUN 

AR  DISTANCES. 

P.  L. 

• 

r 

p.  L. 

P.  L 

P.  L. 

o§ 

Name  and  Direction    1 

Midnight 

of 

XVh 

of 

XVIIIh 

of 

XXIh 

of 

Q 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

1 

0 

1               M 

0           f           w 

0      * 

•* 

0      * 

m 

1 

•    8 

Jupiter 

W. 

no 

35  48 

2296 

112    21    53 

2294 

114  08 

01 

2293 

115  54 

II 

2293 

a  Pegasi 

W. 

103 

06  17 

2522 

104    46    59 

2525 

106  27 

38 

2527 

108  08 

13 

2530 

a  Arietis 

w. 

59 

38  35 

2427 

61    21    31 

2422 

63  04 

35 

24x5 

64  47 

48 

2409 

Aldebaran 

w. 

25 

40  59 

229X 

27    27    12 

2289 

29  13 

28 

2287 

30  59 

47 

2285 

Regulus 

E. 

54 

27  59 

2301 

52    42   01 

2300 

50  56 

02 

2299 

49  10 

01 

2299 

Venus 

E. 

86 

• 

05  39 

2548 

84    25   32 

2546 

82  45 

23 

2545 

81  05 

13 

2344 

9 

a  Arietis 

W. 

73 

25  27 

2394 

75  09  II 

239J 

76  52 

58 

2390 

78  36 

47 

2389 

Aldebaran 

W. 

39 

51  50 

2281 

41  38  17 

2281 

43  24 

44 

228X 

45  II 

II 

2281 

Regulus 

E. 

40 

19  57 

2301 

38  33  59 

2304 

36  48 

05 

2305 

35  02 

13 

2308 

Venus 

E. 

72 

44  09 

3544 

71  03  57 

2544 

69  23 

45 

2545 

67  43 

34 

2346 

Sun 

E. 

117 

48  29 

2607 

116  09  44 

2607 

114  30 

59 

3607 

112  52 

13 

2607 

lO 

a  Arietis 

W. 

87 

16  04 

2389 

88  59  54 

2391 

90  43 

42 

2392 

92  27 

28 

2394 

Aldebaran 

W. 

54 

03  16 

2286 

55  49  36 

2287 

57  35 

55 

2288 

59  22 

12 

2289 

Regulus 

E. 

26 

14  10 

2333 

24  28  58 

2342 

22  43 

59 

2351 

20  59 

14 

236X 

1 

Venus 

E. 

59 

23  05 

2553 

57  43  06 

2555 

56  03 

09 

2557 

54  23 

15 

2360 

'         \  Sun 

E. 

104 

38  38 

26X2 

102  59  59 

2613 

loi   21 

22 

2615 

99  42 

47 

2616 

II      a  Arietis 

W. 

lOI 

05  27 

2409 

102  48  49 

2412 

104  32 

06 

2417 

106  15 

17 

2421 

Aldebaran 

W. 

68 

12  59 

2300 

69  58  59 

2302 

71  44 

56 

2304 

73  30 

50 

2307 

]  Venus 

E. 

46 

04  38 

2573 

44  25  06 

2576 

42  45 

38 

2379 

41  06 

14 

2383 

Sun 

E. 

91 

30  32 

2627 

89  52   14 

2630 

88  14 

00 

2632 

86  35 

49 

2633 

12  1  a  Arietis 

W. 

114 

49  25 

2450 

116  31  48 

2458 

118   14 

01 

2465 

119  56 

04 

2472 

Aldebaran 

W. 

82 

19  20 

2320 

84  04  50 

2324 

85  50 

15 

2326 

87  35 

36 

2331 

Pollux 

W. 

40 

13  41 

2535 

41   54  05 

2525 

43  34 

44 

2515 

45  15 

37 

2507 

Venus 

E. 

32 

50  24 

2600 

31   II   29 

2604 

29  32 

40 

2608 

27  53 

56 

2613 

1  Sun 

E. 

78 

25  56 

2652 

76  48   II 

2655 

75  10 

31 

2638 

73  32 

55 

2663 

13      Aldebaran 

W. 

96 

21  01 

2348 

98  05  50 

2353 

99  50 

33 

2336 

loi  35 

II 

2361 

Pollux 

W. 

53 

42  08 

2485 

55  23  42 

2484 

57  05 

18 

2482 

58  46  56 

2482 

■ 

Venus 

E. 

19 

41   52 

2638 

18  03  48 

2643 

16  25 

51 

2649 

14  48 

02 

2655  1 

Sun 

E. 

65 

26  20 

2684 

63  49  19 

2689 

62   12 

24 

2693 

60  35 

35 

2698 

14 

Aldebaran 

W. 

no 

16  42 

2384 

112  00  39 

2389 

113  44 

29 

2394 

115  28 

12 

2400 

Pollux 

W. 

67 

14  55 

2489 

68  56  24 

2491 

70  37 

50 

2494 

72  19 

12 

2498 

Regulus 

W. 

30 

25   13 

2416 

32  08  25 

2417 

33  51 

35 

2420 

35  34 

41 

2423 

;  Sun 

E. 

52 

33   18 

2727 

50  57  14 

2733 

49  21 

18 

2740 

47  45 

31 

2746 

1 
15 

Pollux 

W. 

80 

44  36 

2520 

82    25    21 

2527 

84  05 

57 

2533 

85  46 

25 

2538 

Regulus 

W. 

44 

08  52 

2446 

45  51   21 

2451 

47  33 

43 

2457 

49   15 

57 

2463 

Sun 

E. 

39 

48  56 

2785 

38   14  08 

2794 

36  39 

32 

2803 

35  05 

08 

2813 

'  16 

Pollux 

W. 

94 

06  27 

2575 

95  45  56 

2584 

97  25 

13 

2593 

99  04 

18 

2601 

' 

Regulus 

W. 

57 

44   52 

2497 

59  26   10 

2504 

61  07 

18 

2512 

62  48 

15 

2320 

Sun 

E 

27 

16  36 

2873 

25  43  42 

2888 

24  II 

08 

2904 

22  38 

54 

2919 

20 

Sun 

W. 

21 

38  56 

3247 

23  04   10 

3251 

24  29 

19 

3257 

25  54 

21 

3264  1 

Jupiter 

E. 

85 

09  05 

2831 

83  35  17 

2842 

82  01 

44 

2834 

80  28 

26 

2863 

21 

1 

1 

Sun 

W. 

32 

57  21 

3305 

34  21   27 

3313 

35  45 

23 

3322 

37  09 

09 

3332 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

5^ 

P.  L. 

P.  L. 

p.  L. 

P.L  ' 

Day  of 
Monti 

Name  and  Direction 
of  Object 

Noon. 

of 
Diff. 

Illh 

of 
Diff. 

Vlh 

of 
Diff. 

IXh 

of 
Diff. 

0 

>                M 

0       f    .  i» 

0       1       If 

0 

> 

» 

21 

Jupiter 

E. 

78 

55  24 

2876 

77  22  35 

2888 

75  50  01 

2900 

74 

17 

41 

2916  1 

22 

Sun 

W. 

38 

32  44 

3340 

39  56  09 

3350 

41  19  23 

3358 

42 

42 

27 

3366  1 

Jupiter 

E. 

66 

39  21 

3962 

65  08  20 

2972 

63  37  32 

2981 

62 

06 

56 

2990 

a  Arietis 

E. 

117 

27  02 

3071 

115  58  17 

3077 

114  29  39 

3082 

113 

01 

08 

3089 

23 

Sun 

W. 

49 

35  24 

3408 

50  57  32 

3415 

52  19  32* 

3422 

53 

41 

24 

1 
3428 

Jupiter 

E. 

54 

36  43 

3034 

53  07  12 

3042 

51  37  51 

3049 

50 

08 

39 

3056 

a  Arietis 

E. 

105 

40  29 

3120 

104  12  44 

3125 

102  45  05 

313X 

lOI 

17 

33 

3x37 

24 

Sun 

W. 

60 

28  59 

3456 

61  50  12 

3461 

63  II  20 

3464 

64 

32 

24 

3468 

Jupiter 

E. 

42 

44  44 

3088 

41   16  20 

3093 

39  48  02 

3098 

38 

19 

50 

3x02 

a  Arietis 

E. 

94 

01  27 

3161 

92  34  31 

3164 

91  07  39 

3168 

89 

40 

51 

3172 

25 

Sun 

W. 

71 

16  55 

3479 

72  37  43 

3479 

73  58  31 

3480 

75 

19 

18 

3479 

Mars 

W. 

26 

54  12 

3498 

28  14  38 

3488 

29  35  15 

3479 

30 

56 

03 

347X 

Jupiter 

E. 

31 

00  06 

3X22 

29  32  23 

3125 

28  04  44 

3128 

26 

37 

08 

3132 

a  Arietis 

E. 

82 

27  49 

3184 

81  01  21 

3186 

79  34  55 

3187 

78 

08 

30 

3x88 

Aldebaran 

E. 

"5 

24  03 

3077 

113  55  25 

3078 

112  26  49 

3078 

no 

58 

12 

3077 

26 

Sun 

W. 

82 

03  33 

3469 

83  24  32 

3466 

84  45  34 

3462 

86 

06 

41 

3457 

Mars 

W. 

37  42  16 

3432 

39  03  56 

3424 

40  25  45 

3416 

41 

47  43 

3408 

Saturn 

W. 

20 

50  16 

3226 

22  15  51 

3210 

23  41  49 

3194 

25 

08 

07 

3x78 

a  Arietis 

E. 

70 

56  34 

3x88 

69  30  10 

3187 

68  03  45 

3186 

66 

37 

19 

3184 

Aldebaran 

E. 

103 

34  48 

3069 

102   06   GO 

3065 

100  37  08 

3061 

99 

08 

II 

3057 

27 

Sun 

W. 

92 

53  46 

34«6 

94  15  33 

3419 

95  37  28 

3410 

96 

59 

33 

340X 

Mars 

W. 

48 

39  50 

3365 

50  02  46 

3357 

51  25  52 

3346 

52 

49 

10 

3336 

a  Aquilse 

W. 

43 

55  19 

3978 

45  07  20 

3924 

46  20  15 

387a 

47 

34 

03 

3822 

Saturn 

W. 

32 

23  42 

3115 

33  51  33 

3104 

35  19  38 

3092 

36 

47 

57 

3080 

0  Arietis 

E. 

59 

24  37 

3174 

57  57  57 

3173 

56  31  15 

3170 

55 

04 

30 

3168 

Aldebaran 

E. 

91 

41  56 

3029 

90  12  19 

3022 

88  42  33 

3014 

87 

12 

37 

3005 

28 

Sun 

W. 

103 

52  37 

3351 

105  15  50 

3339 

106  39  16 

3327 

108 

02 

56 

3315 

Mars 

W. 

59 

48  46 

3279 

61  13  22 

3267 

62  38  12 

32S4 

64 

03 

17 

324  X 

a  Aquilae 

W. 

53 

54  45 

3620 

55  12  58 

3585 

56  31  49 

3551 

57 

51 

17 

35»9 

Saturn 

W. 

44 

13  09 

3021 

45  42  56 

3009 

47  12  58 

2996 

48 

43 

16 

S982 

a.  Arietis 

E. 

47 

50  05 

3159 

46  23  07 

3158 

44  56  08 

3IS9 

43 

29 

10 

3161 

Aldebaran 

E. 

79 

40  15 

"958 

78  09  10 

2948 

76  37  52 

2936 

75 

06 

19 

2925  , 

29 

Sun 

W. 

115 

04  59 

3247 

116  30  12 

3233 

"7  55  42 

32X9 

119 

21 

29 

3204 

Mars 

W. 

71 

12  47 

3169 

72  39  33 

3J54 

74  06  37 

3x38 

75 

34 

00 

3124 

a  Aquilae 

W. 

64 

37  02 

3377 

65  59  45 

3350 

67  22  59 

3324 

68 

46 

43 

3300 

Saturn 

W. 

56 

19  01 

39x3 

57  51  03 

2898 

59  23  24 

2883 

60 

56 

04 

9868 

Aldebaran 

E. 

67 

24  44 

286X 

65  51  35 

2847 

64  18  08 

2833 

62 

44 

23 

2819 

Pollux 

E. 

no 

31   18 

9961 

109  00  16 

2946 

107  28  55 

2930 

105 

57 

14 

29x3 

30 

Mars 

W. 

82 

55  45 

3042 

84  25  07 

3024 

85  54  50 

3007 

87 

24 

54 

9989 

a  Aquilae 

W. 

75 

52  18 

3185 

77  18  45 

31^ 

78  45  37 

3x43 

80 

12 

55 

3x23 

Saturn 

W. 

68 

44  23 

2789 

70  19  05 

2773 

71  54  08 

2756 

73 

29 

33 

2741  I 

Aldebaran 

E. 

54 

50  51 

2743 

53  15  08 

2728 

51  39  05 

07x1 

50 

02 

40 

9695 

, 

Pollux 

E. 

98 

13  39 

2832 

96  39  53 

9816 

95  05  46 

9800 

93 

31 

18 

2783  " 

i 

<i 


XVIII. 


NOVEMBER,  1903. 


199 


GREENWICH  MEAN  TIME. 

> 

• 

1 

1 

1 

LUNAR  DISTANCES. 

of  the 
onth. 

Name  and  Direction 

Midnight 

P.L. 
of 

JCVh 

P.  L. 

of 

XVIIIh 

P.L. 
of 

XX  Ih 

1 

P.L.    ' 

of 

Q 

1 

01  vjDjeci. 

Diff. 

Diflf. 



Diff. 

Diff. 

e 

f 

m 

0          r          1* 

e 

>      » 

0          r 

m 

21 

Jupiter 

E  . 

72 

45 

34 

2920 

71      13     41 

293X 

69 

42  02 

2941 

68  10 

35 

2951 

22 

Sun 

W. 

44 

05 

22 

3376 

45  28  06 

3384 

46 

• 

50  41 

339a 

48  13 

07 

3400 

Jupiter 

E. 

60 

36 

31 

3000 

59  06   18 

3009 

57 

36  16 

3017 

56  06 

24 

3026 

a  Arietis 

E. 

III 

32 

45 

3096 

no  04  30 

3101 

108 

36  22 

3108 

107  08 

22 

3x14 

23 

Sun 

W. 

55 

03 

09 

3435 

56  24  46 

3441 

57 

46  16 

3446 

59  07 

40 

3451 

Jupiter 

E. 

48 

39 

36 

3064 

47  10  42 

3069 

45 

41  55 

3076 

44  13 

16 

3082 

a  Arietis 

E. 

99 

50 

08 

314a 

98  22  49 

3X47 

96 

55  36 

3152 

95  28 

29 

3156 

24 

Sun 

W. 

65 

53 

24 

3471 

67   14  20 

3473 

68 

35   14 

3476 

69  56 

05 

3477 

Jupiter 

E. 

36 

51 

43 

3107 

35  23  42 

31 10 

33 

55  45 

3XX4 

32  27 

53 

31x9 

a  Arietis 

E. 

88 

14 

08 

3x75 

86  47  29 

3178 

85 

20  53 

3x80 

83  54 

20 

3182 

25 

Sun 

W. 

76 

40 

06 

3478 

78  00  55 

3477 

79 

21  45 

3474 

80  42 

38 

1 
3472  ' 

1 

Mars 

W. 

32 

17 

00 

3463 

33  38  06 

3455 

34 

59  20 

3446 

36  20 

44 

3439  , 

» 

Jupiter 

E. 

25 

09 

37 

3136 

23  42   II 

3x39 

22 

14  49 

3143 

20  47 

32 

3146  , 

1 

a  Arietis 

E. 

76 

42 

06 

3x88 

75   15  43 

3188 

73 

49  20 

3x88 

72  22 

57 

3188 

1 

1 

Aldebaran 

E. 

109 

29 

34 

3076 

108  00  55 

3075 

106 

32   15 

3073 

105  03 

33 

3071  1 

'  s6 

Sun 

W. 

87 

27 

53 

3452 

88  49  II 

3446 

90 

10  35 

3439 

91  32 

07 

3433 

Mars 

W. 

43 

09 

50 

34OX 

44  32  05 

3393 

45 

54  30 

3384 

47   17 

05 

3375  1 

Saturn 

W. 

26 

34 

42 

3164 

28  01  34 

3151 

29 

28  42 

3x38 

30  56 

05 

3x27  ' 

a  Arietis 

E. 

65 

10 

51 

3183 

63  44  21 

3x81 

62 

17  49 

3178 

60  51 

14 

3x77 

Aldebaran 

E. 

97 

39 

09 

305a 

96  10  01 

3047 

94 

40  47 

3041 

93   II 

25 

3035 

27 

Sun 

W. 

98 

21 

48 

3393 

99  44   13 

3383 

lOI 

06  49 

3372 

102  29 

37 

1 

3362 

Mars 

W. 

54 

12 

40 

3325 

55  36  22 

33x5 

57 

00  16 

3303 

58  24 

24 

3291  , 

a  Aquilae 

W. 

48  48 

42 

3777 

50  04  08 

3735 

51 

20  18 

3694 

52  37 

II 

3656 

Saturn 

W. 

38 

16 

31 

3069 

39  45   18 

3057 

41 

14  20 

3045 

42  43 

37 

3033 

a  Arietis 

E. 

53 

37 

42 

3165 

52   10  51 

3163 

50 

43  57 

3162 

49   17 

02 

3160 

Aldebaran 

E. 

85 

42 

31 

2997 

84  12   15 

2988 

82 

41  47 

2978 

81   II 

07 

2969 

a8' 

Sun 

W. 

109 

26 

50 

3302 

no  50  59 

3289 

112 

15  23 

3276 

113  40 

03 

3262 

Mars 

W. 

65 

28 

38 

3227 

66  54  15 

3214 

68 

20  08 

3198 

69  46 

19 

3x84 

a  Aquilae 

W. 

59 

II 

20 

3488 

60  31   57 

3459 

61 

53  07 

343X 

63  14 

49 

3403 

Saturn 

W. 

50 

13 

51 

2969 

51  44  42 

2955 

53 

15  51 

2942 

54  47 

17 

2927 

a  Arietis 

E. 

42 

02 

14 

3»63 

40  35  21 

3x67 

39 

08  32 

3x72 

37  41 

49 

3x79 

Aldebaran 

E. 

73 

34 

32 

2912 

72  02  29 

2901 

70 

30  II 

2887 

68  57 

36 

2874 

1   29 

Sun 

W. 

120 

47 

34 

3188 

122  13  58 

3172 

123 

40  41 

3157 

125  07 

42 

3x41 

1 

Mars 

W. 

77 

OI 

41 

3107 

78  29  42 

3091 

79 

58  03 

3074 

81   26 

44 

3058  ' 

' 

a  Aquilae 

W. 

70 

10 

55 

3276 

71  35  35 

3252 

73 

00  43 

3230 

74  26 

17 

3207 

Saturn 

W. 

62 

29 

04 

2853 

64  02  23 

2838 

65  36  02 

282X 

67   10 

02 

2805 

. 

Aldebaran 

E. 

61 

10 

20 

2804 

59  35  57 

2789 

58 

01   15 

2774 

56  26 

13 

2759 

Pollux 

E. 

104 

25 

12 

2898 

102  52  50 

2881 

lOI 

20  07 

2865 

99  47 

03 

2849 

30 

Mars 

W. 

88 

55 

20 

2973 

90  26  07 

2954 

91 

57  17 

29J7 

93  28 

49 

2920 

1 

a  Aquilae 

W. 

81 

40 

37 

3103 

83  08  43 

3084 

84 

37  12 

3065 

86  06 

05 

3047 

Saturn 

W. 

75 

05 

19 

2724 

76  41   27 

2707 

78 

17  57 

2690 

79  54 

50 

2674 

Aldebaran 

E. 

48 

25 

54 

2679 

46  48  46 

2663 

45 

II   16 

2646 

43  33 

24 

2630 

Pollux 

E. 

91 

56 

28 

2767 

90  21   17 

2750 

88 

45  44 

8734 

87  09 

49 

2717 
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AT  GREENWICH  APPARENT  NOON. 

• 

o 

• 

§ 

V 

0 

>s 

Q 

1 

THE  SUN'S 

Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 

Equation  of 

Time, 

to  be 
Subtracted 

from 

Diff.  foi 
I  Hour. 

Apparent 
Right  Ascension. 

DifiE.  for 
I  Hour. 

Apparent 
Declination. 

Diflf.  for 
I  Hour. 

Semi- 
diameter. 

Added  to 

Apparent 

Time. 

Tues. 
Wed. 

Thur. 

I 

2 
3 

h      m        s 
16    25    25.86 

16    29   44.65 

16    34    04.06 

• 

8 
+   10.770 

10.797 

10.823 

0         t        II 
S.  21    40    13.2 

21  49  43.3 

21    58    48.3 

-  24.27 
23.23 

22.17 

* 

16 
16 
16 

If 

15.25 
15.41 
15.57 

s 
70.17 

70.26 
70.34 

m        s 
II    12.32 

10    50.13 

10    27.33 

s 
0.91 1 

0.938 

0.964 

Frid. 

Sat. 

SUN 

4 

5 
6 

16    38    24.11 
16    42    44.75 
16   47    05.97 

+  10.848 
10.872 
10.896 

22    07    27.8 
22    15    41.6 
22    23    29.6 

—  21.11 
20.04 
18.95 

16 
16 
16 

15.71 

15.85 
15.98 

70.42 
70.50 
70.58 

10   03.92 

9  39.90 
9  15.30 

0.989 
1. 013 

1.037 

Mon. 
Tues. 
Wed. 

• 

7 
8 

9 

16  51    27.75 

16  ss  50-06 

17  00    12.89 

■f   10.919 
10.940 
10.962 

22    30    51.4 
22    37    46.7 

22    44    15.5 

-  17.86 
16.75 
15.64 

16 
16 
16 

16.10 
16.23 

16.35 

70.65 
70.72 
70.79 

8  50.16 
8  24.47 
7  58.27 

1.060 
1. 081 
1. 102  ' 

Thur. 

Frid. 

Sat. 

10 
II 
12 

17    04    36.20 
17    08    59.98 
17    13    24.19 

+  10.982 
11.000 
II.OI8 

22    50    17.5 

22  S5    52.4 

23  01    00.2 

-    14.52 

13.39 
12.26 

16 
16 
16 

16.46 
16.56 
16.66 

70.85 
70.90 
70.96 

7  31.58 
7  04.43 
6  36.86 

1 
1. 122   1 

1. 140 

I.I58 

SUN 

Mon. 

Tues. 

13 
14 
15 

17    17    48.80 
17    22    13.78 
17    26    39.10 

+  11.034 
11.048 
11.062 

23    05    40.6 
23    09    53.6 
23    13    38.8 

—  II. II 

9.97 

8.81 

16 
16 
16 

16.77 
16.86 
16.95 

71.01 

71.05 
71.09 

6  08.88 

5  40.53 
5  11.84 

1.174 
1. 188 
1.202 

Wed. 
Thur. 
Frid. 

16 

17 
18 

17    31    04.72 

17  35  30.59 
17  39  56.69 

+  11.073 
11.083 
11.092 

23    16    56.3 

23    19   45.8  \ 

23    22    07.4! 

1 

-     7.65 
6.47 

5.30 

16 
16 
16 

17.04 
17.12 
17.20 

71.13 
71.17 

71.19 

4  42.88 

4  13.64 
3  44.18 

1.213 

1.223 
1.232 

Sat. 

SUN 

Mon. 

19 
20 

21 

17  44  22.98 
17  48  49.42 

17  53  15.97 

+   11.099 
II.  104 
1 1.  108 

23    24    00.9 
23    25    26.2 
23    26    23.2 

-     4.14 
2.96 
1.79 

16 
16 
16 

17.28 

17.35 
17.42 

71.21 
71.23 
71.24 

3  ^14.52 
2  44-72 
2   14.81 

1.239 
1.144 

1.248 

Tues. 
Wed. 
Thur. 

22 

23 
24 

17  57  42.59 

18  02  09.25 

18  06  35.91 

+   II.IIO 
II. Ill 
II.IIO 

23    26    52.1  1 
23    26    52.6  1 
23    26    24.8  1 

1 
1 

-     0.61 

+     0.57 

1.75 

16 
16 
16 

17.48 

17.55 
17.60 

71.25 

71.25 
71.25 

I  44.83 
I   14.81 

0  44.79 

1.250 

1.251   1 
1.250  ' 

Frid. 
Sat. 

SUN 

25 
26 

27 

18  II  02.53  '  +  II. 108 

23    25    28.7' 
23    24    04.4 
23    22    II. 8  j 

+     2.92 
4.10 

5.28 

16 
16 
16 

17.65 
17.70 

17.74 

71.25 
71.24 

71.22 

0  14.81 

1 
1.248 
1.244 

1-2  39 

18  15  29.08  1 
18  19  55.52 

1 1. 104 
11.099 

0  15. 1 1 
0  44.90 

Mon. 
lues. 
Wed. 
Thur. 

28 
29 

30 
31 

18  24  21.82 
18  28  47.94 

18  33  13.84 
18  37  39.51 

+  11.092 
11.084 

11.075 

11.064 

23    19    51-0 
23    17    02.2 

23    13    45.3 
23    10    00.4 

1 

+     6.45 
7.62 
8.78 
9.94 

16 
16 
16 
16 

17.79 
17.82 

17.85 
17.87 

71.20 
71.18 

7X.I5 
71.12 

I   14.57 

1  44.05 

2  13.33 
2  42.35 

1.232 
1.224 
1. 215 
1.204 

Frid.     32 1 

1 
18  42  04.91 

H-  11.053 

iameter  pas 
he  hourly  c 
outh  decline 

S.23    05    47.7' 

sing  the  meridian  ma 
hange  of  declination 
itions  arc  decreasing 

+  II. TO 

ly  be  founc 
\  indicates 

16 

1  by  8U 
that  ! 

17.88 

71.08 

3  II. 10 

til  the  sidereal  1 
arc  increasing 

i.i93_ 

litnc. 
;  the 

Note.— The 
The 
sig 

mean  time  of  semid 
si^n  —  prefixed  to  t 
n   \-  indicates  that  s 

bstractir 
iouth  de 

igo.19*  froi 
clinations 
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V 

JO 

o 

Q 


Tues. 
Wed. 
Thur. 

,  Frid. 
I  Sat. 
'  SCTN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SCTN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SC/N. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SC/JV. 

Mon. 
Tues. 
Wed. 
Thur. 

Frid. 


G 
O 

« 


I 
2 

3 

4 

5 
6 

7 
8 


lo 
II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent 
Right  Ascension. 


m 


s 


6  25  27.86 
6  29  46.60 
6  34  0596 

6  38  25.93 
6  42  46.50 
6  47  07.65 

6  51  29.35 

6  55  51-59 

7  00  14.34 

7  04  37.58 
7  09  01.28 
7  13  25.40 

7  17  49-93 
7  22  14.83 

7  26  40.06 

7  31  05-58 
7  35  31-37 
7  39  57-38 

7  44  23.58 
7  48  49-93 
7  53  16.38 

7  57  42-91 

8  02  09.48 

8  06  36.05 

8  II  02.58 
8  15  29.04 

8  19  55.38 


8  24  21.59 

8  28  47.62 

8  33  13-44 

^   37  39-02 


18  42  04.32  +  11.049 


Diff.  for 
z  Hour. 


s 
0.767 

0.794 

0.820 

0.845 
0.869 
0.893 

0.916 

0.937 
0.958 

0.978 
0.996 
I.014 

1.030 
1.044 
1.058 

1.069 
1.079 
1.088 

1.095 
1. 100 
1. 104 

1. 106 

1. 107 
1.X06 

1. 104 
1. 100 

1-095 

1.088 
1.080 
1.071 
1.060 


Apparent 
Declination. 


S.  21  40  17.8 

21  49  47-5 

21  58  52.1 

22  07  31.3 
22  15  44.8 
22  23  32.5 

22  30  54.0 

22  37  49.1 

22  44  17.6 

22  50  19.3 

22  55  54-0 

23  01  01.6 

23  05  41.8 

23  09  54.5 

23  13  39.6 

23  16  56.9 

23  19  46.3 

23  22  07.8 

23  24  01. 1 

23  25  26.3 

23  26  23.3 

23  26  52.1 

23  26  52.6 

23  26  24.8 

23  25  28.7 

23  24  04.4 

23  22  II.9 

23  19  51.2 

23  17  02.4 

23  13  45-6 

23  10  00.8 

S.23  05  48.3 


Diff.  for 
z  Hour. 


—  24.26 
23.22 
22.16 

—  21.10 
20.03 
18.94 

—  17.85 
16.74 

15-63 

-14.51 
13.38 

12.25 

—  II. 10 

9.96 
8.80 

—  7.64 
6.48 

5.31 

—  4-14 
2.96 

1.79 

—  0.61 

+  0.57 
1-75 

+  2.92 
4.10 
5.28 

+  6.45 
7.62 
8.78 

9-94 
+  ii.io 


Equation  of 

Time, 

to  be 

Added  to 


Subtracted 

from 
Mean  Time. 


m   s 
II  12.15 

10  49.96 

10  27.16 

10  03-75 

9  39-74 
9  15-14 

8  50.00 
8  24.32 
7  58.12 

7  31.44 
7  04.30 

6  36.73 

6  08.76 
5  40.42 
5  11-74 

4  42.78 

4  13-55 
3  44.10 

3  14-45 
2  44.66 

2  14.76 

I  44-79 
I   14.78 

o  44.77 
o  14.80 


o  15.10 

0  44.89 

I  14-54 

1  44.01 

2  13.28 

2  42.30 

3  11-04 


Diff.  for 
z  Hour. 


—  0.91 1 

0.938 
0.964 

—  0.989 
I.013 

1.037 

—  1.060 
1. 08 1 
1. 102 

—  1. 122 
I.Z40 
I.I58 

—  I.I74 
I.188 
1.202 

-I.213 
1.223 
1.232 

—  1.239 
1.244 
1.248 

—  1.250 
I.25I 
1.250 

—  1.248 
1.244 
1.239 

—  1.232 
1.224 
I.215 
1.204 

-I.I93 


Note. — The  semidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are 
increasing;  the  sign  -f*  indicates  that  south  declinations  are  decreasing. 


Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 


m 


8 


6  36  40.01 
6  40  36.56 
6  44  33.12 

6  48  29.68 
6  52  26.24 

6  56  22.79 

7  00  19.35 
7  04  15.91 
7  08  12.46 

7  12  09.02 
7  16  05.58 
7  20  02.13 

7  23  58.69 
7  27  55.25 
7  31  51.80 

7  35  48.36 
7  39  44-92 
7  43  41-48 

7  47  38.03 
7  51  34.59 
7  55   31.15 

7  59  27.70 

8  03  24.26 
8  07  20.82 

8  II  17.38 

8  15  13-94 
8  19  10.49 

8  23  07.05 
8  27  03.61 
8  31  00.16 

8  34  56.72 


18  38  53.28 


Diff.  for  I  Hour, 

+98565'. 
(Table  III.) 
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• 

*^ 
a 
o 

« 

Q 

is 

91 

> 

s 

Q 

THE   SUN'S 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
I  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

TRUE 

:  LONGITUDE. 

Diflf.  for 
I  Hour. 

LATITUDE. 

X 

A' 

9        • 

«» 

f 

•f 

ft 

•# 

h 

m 

s 

I 
2 

3 

335 
336 

337 

248  07 

249  08 

250  09 

57'^ 
46.5 
36.9 

7 
8 

8 

II. I 
00.3 

50-5 

4-152.04 
152.08 
152.12 

+  0.16 
+  0.05 
—  0.05 

9-993  8257 

9-993  7555 
9.993  6878 

-  29.7 

28.7 
27.7 

7 
7 
7 

22 
18 

07.36 

11.45 
15.54 

4 

5 
6 

338 

339 
340 

251  10 

252  II 

253  12 

28.3 
20.8 
14.3 

9 
10 

II 

41.8 

34-1 
27-5 

+  152.16 
152.21 
152.25 

—  0.1 1 
0.16 
0.18 

9.993  6226 

9-993  5599 
9.993  4999 

-  26.6 
25.6 

24.5 

7 
7 
7 

10 
06 
02 

19.63 

23.72 
27.81 

7 
8 

9 

341 
342 
343 

254  13 

255  14 

256  15 

09.0 
04.9 
02.0 

12 

13 
14 

22.0 
17.8 
14.7 

+  152.30 

152.35 
152.40 

—  0.15 
O.IO 

—  0.02 

9.993  4425 

9-993  3876 
9-993  3352 

-  23.4 
22.4 

21.4 

6 
6 
6 

58 

54 
50 

31.90 
35.99 

40.08 

lO 

II 

12 

344 
345 
346 

257  16 

258  16 

259  18 

00.3 

59-7 
00.3 

15 
16 

17 

12.8 
12.0 
12.5 

+  152.45 
152.50 

152.55 

+  0.07 

0.19 

0.31 

9.993  2850 

9-993  2371 
9.993  191 2 

-  20.4 
19.5 
18.7 

6 
6 
6 

46 
42 

38 

44.16 

48.25 
52.34 

13 
15 

347 
348 
349 

260  19 

261  20 

262  21 

02.0 
04.8 
08.5 

18 

19 
20 

14.0 
16.6 
20.2 

+  152.59 
152.63 
152.67 

+  0.44 
0.56 

0.67 

9.993  1473 

9-993  1052 
9.993  0648 

-  17.9 
17.2 
16.5 

6 
6 
6 

34 

31 
27 

56.43 

00.52 
04.61 

i6 

17 
i8 

350 
351 
352 

263  22 

264  23 

265  24 

13.1 

18.5 
24.7 

21 
22 

23 

24.6 
29.9 
35.8 

+  152.71 

152.74 
152.77 

+  0.75 

0.82 

0.85 

9.993  0261 
9.992  9890 
9.992  9535 

-  15.8 
15. 1 
14.5 

6 
6 
6 

23 

15 

08.70 

12.79 
16.87 

19 

20 
21 

353 
354 
355 

266  25 

267  26 

268  27 

31.4 
38.6 

46.3 

24  42.4 

25  49.5 

26  57.0 

+  152.79 
152.81 
152.83 

+  0.86 

0.84 
0.80 

9.992  9196 
9.992  8874 
9.992  8568 

-  13-8 

13.1 
X2.4 

6 
6 
6 

II 
07 
03 

20.96 

25.05 
29.14 

22 
i    23 

:24 

356 
357 
358 

269  28 

270  30 

271  31 

54-4 
02.7 

1 1.2 

28 

29 
30 

04.9 
13.0 
21.4 

+  152.84 
152.85 
152.86 

+  0.72 
0.63 
0.52 

9.992  8279 
9.992  8008 
9.992  7756 

-  11.7 
10.9 
lai 

5 
5 
5 

59 
55 

51 

33-23 
37.32 
41.41 

1 

'    26 

I  27 

359 
360 

361 

272    32 

273  33 

274  34 

19.8 
28.6 

37-3 

31 
32 

33 

29.8 

38.4 
47.0 

+  152.86 
152.86 
152.86 

+  0.41 

0.29 
0.16 

9-992  7523 
9.9927312 
9.992  7122 

-    9.3 

8.4 

7-4 

5 
5 
5 

47 
43 
39 

45.50 
49.58 

53.67 

'  28 
29 

1 30 
31 

362 

363 
364 
365 

275  35 

276  36 

277  38 

278  39 

46.0 

54-7 

03-3 

11.8 

34 
36 
37 
38 

55-5 
04.0 

12.4 

20.8 

+  152.86 
152.86 
152.86 
152.85 

+  0.03 

—  0.09 
0.19 
0.26 

9.992  6955 
9.992  6812 
9.992  6694 
9.992  6603 

-    6.4 

5.4 
4.4 
3-2 

5 
5 
5 
5 

35 
32 

28 

24 

57.76 

01.85 

05-94 

10.03 

32 

366 

279  40 

20.2 

39 

29.0 

are  ref< 
rred  to 

+  152-85 

prred  to  th< 
tnemean  ec 

—  0.32 

9.992  6540 

-     2.0 

5  20  14.12 

Diff.  for  1  Hour. 

—  9.8296'. 

(Table  II.) 

1 
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GREENWICH 

MEAN  TIME. 

• 

THE 

MOON'S 

1 
1 

a 
o 

S 

V 

^* 

•m 

O 

Q 

I 
2 

3 

« 

SEMIDIAMETER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

Diflf.  for 
I  Hour. 

Midnight. 

DifiE.  for 
I  Hour. 

Meridian  of 
Greenwich. 

Diflf.  for 
I  Hour. 

Noon. 

15          32.9 
15          46.3 
15          59.1 

15  39-6 
15  52.8 

16     04.9 

»        »» 
56    58.0 

SI  47.1 
58  33.9 

+  2.03 
2.02 
1.84 

»        »» 

SI  22.5 

58    II.O 

58  55-2 

+  2.04 

1.95 
1.68 

h      m 

9  23.3 

10  14.6 

11  09.1 

m 
+  2.07 

2.20 
2.33 

d 
12.3 

13-3 
14-3 

4 

5 
6 

16    lO.I 

16  18.4 
16  23.3 

16      14.6 
16     21.3 
16     24.4 

59  14-4 

59  44-9 

60  02.9 

+  1.49 
1.02 

+  0.48 

59  31. 1 

59  55.5 

60  06.9 

+  1.27 

0.75 

+  0.20 

12  06.5 

13  05-9 

14  05-8 

+  2.44 
2.49 

2.48 

15-3 

16.3 

17.3 

V 

7 

8 

9 

16  24.6 

16    22.6 
16    17.8 

16     24.0 
16     20.5 
16      14.6 

60  07.7 
60  00.2 

59  42.7 

—  0.06 

0.53 
0.90 

60  05.4 

59  52.5 
59  310 

—  0.31 

0.73 
1.03 

15  04-7 

16  01.6 

16  56.0 

+  2.41 
2.32 
2.22 

18.3 

19-3 
20.3 

lO 

II 

12 

16    II. I 
16    03.1 

15  54-6 

16     07.2 

15     58.9 
15      50-3 

59  17-9 
58  48.8 

58  17.5 

—  1. 14 
1.27 
1.32 

59  03.7 

58  33.3 
58  01.6 

-  1. 21 
1*30 
1.32 

17  48.2 

18  38.8 

19  28.3 

+  2.14 
2.08 
2.06 

21.3 
22.3 

23-3 

13 
14 
15 

15  46.0 

15  37.4 
15  29.1 

15     41-7 

15  33-2 
15  25.1 

57  45.8 

57  14-5 
56  44.0 

-1.32 
1.29 
1.25 

57  30-0 

56  59-1 
56  29.2 

-  1.30 
1.27 
1.23 

20  17.5 

21  07.0 
21   56.8 

+  2.06 
2.07 
2.09 

24-3 

25-3 
26.3 

i6 
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6.452 

6.373 
6.293 
6.2X3 
6.132 
6.051 

5.969 
5.887 


5.805 

5.723 
5.639 

5.555 

5.47X 
5.386 
5.30X 
5.216 
5.130 
5.044 
4.958 
4.871 
4.783 
4.696 
4.608 
4.5ao 
4.432 
4.343 
4.253 
4.164 

4.075 
3.984 
3.894 
3.805 

■3.7x4 
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IX. 


GREENWICH 

MEAN 

TIME. 

'■                                                                                                                                                                                                                 1 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

DiflF.  for 

Declination. 

Dm.  for 

Hour. 

Right 

Diff.  for 

Declination. 

Diflf.  for 

Ascension. 

I  Minute. 

X  Minute. 

Ascension. 

I  Minute. 

I  Minute. 

THURSDAY  17. 

•       SATURDAY   19 

• 

1 

h 

m      8 

8 

Off 

M 

h 

ni       s 

s 

0 

9 

» 

M 

O 

l6 

29    17.01 

+  2. 19x0 

S.I7    13   05.9 

-3.714 

0 

18 

13    54.46 

+  2.1548 

S.18 

24 

51.7 

+   0,718       < 

1 

I 

i6 

31    28.47 

2.1911 

17    16   46.0 

3.623 

I 

18 

16   03.70 

2.1532 

18 

24 

05.9 

0.808 

2 

i6 

33  39-94 

2.19IX 

17    20   20.6 

3.53a 

2 

18 

18    12.84 

2.15x5 

18 

23 

14.7 

0.898 

3 

i6 

35  51.40 

2. I9IO 

17    23   49.8 

3.441 

3 

18 

20  21.88 

2.1498 

18 

22 

18. 1 

0.988 

4 

i6 

38  02.86 

2. Z9IO 

17    27    13.5 

3.349 

4 

18 

22    30.82 

2.X482 

18 

21 

16.2 

X.O77 

5 

i6 

40  14.32 

2. I9IO 

17    30   31.7 

3.«58 

5 

18 

24    39.66 

2. X465 

18 

20 

08.9 

X.I66 

6 

i6 

42  25.78 

2.1908 

17  33  44-4 

3.X66 

6 

18 

26   48.40 

2.1447 

18 

18 

56.3 

X.255 

7 

i6 

44  37.22 

2.1907 

17  36  51.6 

3.073 

7 

18 

28    57.02 

2.1428 

18 

17 

38.3 

1.343 

8 

i6 

46  48.66 

2.Z906 

17  39  53.2 

2.98X 

8 

18 

31    05.54 

2. 14x0 

18 

16 

15. 1 

1.431 

9 

i6 

49  00.09 

2.I9Q3 

17  42  49.3 

2.889 

9 

18 

33   13.94 

2. 1392 

18 

14 

46.6 

1.519 

lO 

i6 

51   11.50 

2.19OZ 

17.  45  39.9 

a.797 

10 

18 

35  22.24 

2.1373 

18 

13 

12.8 

X.6O7 

II 

i6 

53  22.90 

2.1898 

17  48  24.9 

2.703 

II 

18 

37  30.42 

2.X353 

18 

II 

33.8 

1.694 

12 

i6 

55  34.28 

2.1895 

17  51  04.3 

2. 611 

12 

18 

39  38.48 

2.1334 

18 

09 

49.5 

1.782 

13 

i6 

57  45.64 

2.1892 

17  53  38.2 

2.518 

13 

18 

41  46.43 

2.1315 

18 

08 

00.0 

1.868 

14 

i6 

59  56.98 

2.1888 

17  56  06.5 

2.426 

14 

18 

43  54.26 

2.1295 

18 

06 

05.4 

1.953 

15 

17 

02  08.30 

2.1S84 

17  58  29.3 

2.333 

15 

18 

46  01.97 

2.1274 

18 

04 

05.6 

2.039 

i6 

17 

04  19.59 

2.1879 

18  00  46.4 

2.239 

16 

18 

48  09.55 

2.  "54 

18 

02 

00.7 

2.125 

17 

17 

06  30.85 

2.X875 

18  02  58.0 

2.147 

17 

18 

50  17.02 

2.1234 

17 

59 

50.6 

2.211 

i8 

17 

08  42.09 

2.1870 

18  05  04.0 

a.053 

18 

18 

52  24.36 

2.1213 

17 

57 

35.4 

2.296   1 

19 

17 

10  53.29 

3.Z864 

18  07  04.4 

x.96o 

19 

18 

54  31.57 

2.X192 

17 

55 

15. 1 

a.  380 

20 

17 

13  04.46 

2. X858 

18  08  59.2 

Z.867 

20 

i8 

56  38.66 

2.XX71 

17 

52 

49.8 

a.464 

21 

17 

15  15.59 

2.1852 

18   10  48.4 

1.773 

21 

18 

58  45.62 

2.1149 

17 

50 

19.4 

a.  548 

22 

17 

17  26.68 

«.i843 

18  12  32.0 

X.68X 

22 

19 

00  52.45 

2.X127 

17 

47 

44.1 

8.63X   I 

23 

17 

19  37.73 

+  2.1838 

S.18   14  10. 1 

-x.588 

23 

19 

02  59.14 

+  8.1105 

S.17 

45  03.7 

+  a.7i4 

F 

RIDAY 

18. 

SUNDAY 

'    20. 

1 

1 

O 

17 

21  48.74  1 

+  2.183X 

S.18   15  42.5 

-  X.493 

0 

19 

05  05.71 

+  2.1083 

S.I7 

42 

18.4 

+  9.796 

I 

17 

23  59-70 

2.1823 

18   17  09.3 

X.400 

I 

19 

07  12.14 

2.ia6x 

17 

39 

28.2 

a.  878 

2 

17 

26  10.62 

2.18x6 

18   18  30.5 

1.308 

2 

19 

09  18.44 

2.X038 

17 

36 

33.0 

2.961 

3 

17 

28  21*49 

2.X807 

18   19  46.2 

1.214 

3 

19 

II  24.60 

2.1015 

17 

33 

32.9 

3.04a 

4 

17 

30  32.30 

2.1798 

18  20  56.2 

I.I2X 

4 

19 

13  30.62 

2.0992 

17 

30 

28.0 

3.122 

5 

17 

32  43.06 

2.1789 

18  22  00.7 

1.027 

5 

19 

15  36.51 

2.0969 

17 

27 

18.3 

3.203 

6 

17 

34  53.77 

2.1780 

18  22  59.5 

0.934 

6 

19 

17  42.25 

2.0946 

17 

24 

03.7 

3.283 

7 

17 

37  04.42 

2.1770 

i8  23  52.8 

0.842 

7 

19 

19  47.86 

2.0923 

17 

20 

44.4 

3.362 

8 

17 

39   15.01 

2.1759 

18  24  40.5 

0.749 

8 

19 

21  53.32 

2.0899 

17 

17 

20.3 

3.442 

9 

17 

41   25.53 

2.1748 

18  25  22.7 

0.657 

9 

19 

23  58.65 

2.0876 

17 

13 

51.4 

3.520  ' 

lO 

17 

43  35.99 

2.1738 

18  25  59.3 

0.563 

10 

19 

26  03.83 

2.0852 

17 

10 

17.9 

3.598 

II 

17 

45  46.39 

2. 1727 

18  26  30.3 

0.471 

II 

19 

28  08.87 

2.0828 

17 

06 

39.6 

3.677 

12 

17 

47  56.71 

2.X714 

18  26  55.8 

0.378 

12 

19 

30  13.76 

2.0803 

17 

02 

56.7 

3.753 

13 

17 

50  06.96 

2.1702 

18  27   15.7 

0.986 

13 

19 

32  18.51 

2.0779 

16 

59 

09.2 

3.830 

14 

17 

52   17-14 

2.1691 

18  27  30.1 

0.194 

14 

19 

34  23.11 

2.0754 

16 

55 

I7.I 

3.907 

• 

15 

17 

54  27.25 

2.X678 

18  27  39.0 

0.  lO) 

15 

19 

36  27.56 

2.0730 

16 

51 

20.4 

3.983 

i6 

17 

56  37.27 

2.1664 

18  27  42.3 

—  0.010 

16 

19 

38  31.87 

2.0706 

16 

47 

19. 1 

4.058 

17 

17 

58  47.22 

2. 1632 

18  27  40.2 

+  0.082 

17 

19 

40  36.03 

2.06R2 

16 

43 

13.4 

4.»33 

i8 

18 

00  57.09 

2. 1638 

18  27  32.5 

0.174 

18 

19 

42  40.05 

2.0657 

16 

39 

03.2 

4.207 

19 

18 

03  06.87 

2.1623 

18  27   19.3 

0.965 

19 

19 

44  43.91 

2.0632 

16 

34 

48.5 

4.982 

20 

18 

05  16.57 

2.1609 

18  27  00.7 

0.356 

20 

19 

46  47.63 

2.0608 

x6 

30 

29.4 

4*355 

21 

18 

07  26.18 

2.1594 

18  26  36.6 

0.447 

21 

19 

48  51.20 

a.058s 

z6 

26 

05.9 

4.4«8 

22 

18 

09  35.70 

a. 1579 

18  26  07.1 

0.537 

82 

19 

50  54.62 

a.0558 

16 

2Z 

38.0 

4.501 

83 

18 

u  45.13 

2.1563 

18  25  32.1 

0.628 

23 

19 

52  57.89 

3.0533 

16 

17  05.8 

4.573 

«4 

1 

18 

13  54.46 

+  2.1548 

S,i8  24  51.7 

+  0.718 

24 

19 

55  01.01 

+  a.0508 

S.16 

1 

12 

29.3 

+  4.644 

X. 


DECEMBER,  1903. 


209 


■ 

GREENWICH 

MEAN 

TIME. 

THE  MOON'S 

RIGHT 

'  ASCENSION  AND  DECLINATION. 

Hour 

Right 

Diff.  for 

OeC-l>natinn. 

Diflf.  for 

Hour. 

RiRht 

Diflf.  for 

PecIinatioiL 

Diflf.  for 

1 
1 

Ascension. 

z  Minute. 

I  Minute. 

Ascension. 

z  Minute. 

X  Minute. 

M 

ONDA\ 

''    21. 

WEDNESDAY  23. 

h 

m 

s 

«« 

0 

1                 M 

n 

h 

m       s 

s 

0       . 

n 

n 

o 

19 

55 

01.01 

4  2.0508 

S.16 

12    29.3 

+  4.644 

0 

21 

30  41.38 

-t-  Z.9410 

S.II  16 

50.5 

+  7.473 

I 

19 

57 

03.98 

2.0483 

16 

07   48.5 

4.716 

I 

21 

32   37.79 

1.9392 

II  09 

20.7 

7.520 

2 

19 

59 

06.80 

8,0458 

16 

03    03.4 

4.786 

2 

21 

34  34.09 

1.9374 

II  01 

48.1 

7.566 

3 

20 

01 

09.47 

2.0433 

15 

58    14.2 

4.856 

3 

21 

36  30.28 

X.9357 

10  54 

12.8 

7.6XX 

4 

20 

03 

11.99 

2.0408 

15 

53  20.7 

4.926 

4 

21 

38  26.37 

X.9340 

10  46 

34.8 

7.655 

5 

20 

05 

14.36 

2.0383 

15 

48  23.1 

4.995 

5 

21 

40  22.36 

1.9323 

10  38 

54.2 

7.699 

'      6 

20 

07 

16.58 

2.035B 

15 

43  21.3 

5.063 

6 

21 

42  18.24 

X.9306 

10  31 

10.9 

7.743 

7 

20 

09 

18.65 

2.0333 

15 

38  15.5 

5.  131 

7 

21 

44  14.03 

1.9290 

10  23 

25.0 

7'7^7 

8 

20 

II 

20.57 

2.0308 

15 

33  05.6 

5.199 

8 

21 

46  09.72 

1.9274 

10  15 

36.5 

7.829 

9 

20 

13 

22.35 

a.  0283 

15 

27  51.6 

5.266 

9 

21 

48  05.32 

1.9258 

10  07 

45.5 

7.871 

lO 

20 

15 

23-97 

2.0238 

15 

22  33.7 

5*333 

10 

21 

50  00.82 

X.9243 

9  59 

52.0 

7.913 

II 

20 

17 

25.45 

8.0233 

15 

17  II. 7 

5.399 

II 

21 

51   56.23 

1.9228 

9  51 

56.0 

7.953 

12 

20 

19 

26.77 

a.o2o8 

15 

II  45.8 

5.464 

12 

21 

53  51.56 

1.92x4 

9  43 

57.6 

7.994 

13 

20 

21 

27.94 

2.0183 

15 

06  16.0 

5.529 

13 

21 

55  46.80 

X.9199 

9  35 

56.7 

8.034 

14 

20 

23 

28.97 

2.0159 

15 

00  42.3 

5.593 

14 

21 

57  41.95 

1.9x85 

9  27 

53.5 

8.073 

15 

20 

25 

29.85 

2.0135 

14 

55  04.8 

5.658 

15 

21 

59  37.02 

1.9172 

9  19 

47-9 

8.1x3 

i6 

20 

27 

30.59 

2.0ZZ1 

14   49    23.4 

5.722 

16 

22 

01  32.01 

X.9158 

9  II 

39.9 

8.X53 

17 

20 

29 

31.18 

2.0086 

14 

43  38.2 

5.784 

17 

22 

03  26.92 

Z.9146 

9  03 

29.6 

8.X90 

i8 

20 

31 

31.62 

2«oo6z 

14 

37  49.3 

5.846 

18 

22 

05  21.76 

Z.9133 

8  55 

17. 1 

8.227 

19 

20 

33 

31.91 

2.0037 

14 

31   56.7 

5.908 

19 

22 

07  16.52 

Z.912X 

8  47 

02.4 

8.264 

20 

20 

35  32.06 

2.00x3 

14 

26  00.4 

5.969 

20 

22 

09  II. 21 

I. 9109 

8  38 

45.4 

8.302 

21 

20 

37 

32.07 

1.9990 

14 

20  00.4 

6.030 

21 

22 

II  05.83 

X.9097 

8  30 

26.2 

8.338 

'     22 

20 

39 

31.94 

1.9966 

14 

13  56.8 

6.09Z 

22 

22 

13  00.38 

Z.9087 

8  22 

04.9 

8.373 

23 

1 

20 

41 

31.66 
Tl 

+  1.9942 
JESDA1 

S.I4 
{    22. 

07  49.5 

+  6. 15X 

23 

22 

14  54.87 
TH 

+  1.9077 

URSD/ 

S.   8  13 
lY  24. 

41.5 

+  8.408 

O 

20 

43 

31-24 

+  1.9918 

S.  14 

01  38.7 

+  6.209 

0 

22 

16  49.30 

+  1.9067 

S.   8  05 

16.0 

-^  8.443 

I 

20 

45 

30.68 

X.9895 

13 

55  24.4 

6.268 

I 

22 

18  43.67 

1.9057 

7  56  48.4 

8.477 

2 

20 

47 

29.98 

Z.9872 

13 

49  06.5 

6.327 

2 

22 

20  37.98 

1.9047 

7-48 

18.8 

8.5x0 

3 

20 

49 

29.14 

X.9848 

13 

42  45.2 

6.384 

3 

22 

22  32.23 

1.9038 

7  39 

47.2 

8.543 

4 

20 

51 

28.16 

1.9825 

13 

36  20.4 

6.442 

4 

22 

24  26.43 

1.9029 

7  31 

13.6 

8.576 

5 

20 

53 

27.04 

1.9803 

13 

29  52.2 

6.498 

5 

22 

26  20.58 

I. 9021 

7  22 

38.1 

8.608 

1      6 

20 

55 

25.79 

1.9780 

13 

23  20.6 

6.554 

6 

22 

28  14.68 

1.9013 

7  14 

00.6 

8.640 

7 

20 

57 

24.40 

1.9758 

13 

16  45.7 

6.609 

7 

22 

30  08.74 

1.9007 

7  05 

21.3 

8.671 

,      8 

20 

59 

22.88 

1.9736 

13 

10  07.5 

6.664 

8 

22 

32  02.76 

1.8999 

6  56 

40.1 

8.702 

9 

21 

01 

21.23 

1.97x3 

13 

03  26.0 

6.718 

9 

22 

33  56.73 

1.8992 

6  47 

57.1 

8.732 

lO 

21 

03 

19.44 

1.9692 

12 

56  41.3 

6.773 

10 

22 

35  50.66 

1.8986 

6  39 

12.3 

8,762 

II 

21 

05 

17.53 

X.9670 

12 

49  53.3 

6.827 

II 

22 

37  44.56 

1.8981 

6  30 

25-7 

8.790 

'     12 

21 

07 

15.48 

1.9648 

12 

43  02.1 

6.879 

12 

22 

39  38.43 

1.8976 

6  21 

37.5 

8.818 

13 

21 

09 

13.31 

Z.9628 

12 

36  07.8 

6.932 

13 

22 

41   32.27 

1.8971 

6   12 

47.5 

8.847 

14 

21 

II 

II. 01 

1.9607 

12 

29   10.3 

6.984 

14 

22 

43  26.08 

1.8967 

6  03 

55.8 

8.875 

15 

21 

13 

08.59 

1.9586 

12 

22  09.7 

7.035 

15 

22 

45   19.87 

1.8962 

5  55 

02.5 

8.902 

16 

21 

15 

06.04 

1.9565 

12 

15  06.1 

7.086 

16 

22 

47  13.63 

1.8958 

5  46 

07.6 

8.928 

17 

21 

17 

03.37 

1.9545 

12 

07  59.4 

7.136 

17 

22 

49  07.37 

1.8956 

5  37 

II. I 

8.955 

18 

21 

19 

00.58 

'.9525 

12 

00  49.8 

7.186 

18 

22 

51  01.10 

X.8953 

5  28 

13.0 

8.981 

19 

21 

20 

57.67 

1.9505 

II 

53  37.1 

7.235 

19 

22 

52  54.81 

1.8951 

5  19 

13.4 

9.006 

1     20 

21 

22 

54-64 

1.9486 

II 

46  21.6 

7.283 

20 

22 

54  48.51 

1.8949 

5  10 

12.3 

9.03T 

1 

'     21 

21 

24 

51.50 

X.9467 

II 

39  03.1 

7.332 

21 

22 

56  42.20 

1.8948 

5  01 

09.7 

9.055 

1     22 

21 

26 

48.24 

1.9448 

II 

31  41.7 

7.380 

22 

22 

58  35.89 

1.8948 

4  52 

05.7 

9.079 

23 

21 

28 

44.87 

1.9428 

II 

24  17.5 

7.427 

23 

23 

00  29.58 

1.8948 

4  43 

00.2 

9. 103 

24 

21 

30 

41.38 

+  I. 9410 

S.II 

16  50.5 

+  7.473 

24 

23 

02  23.26 

+  1.8948 

S.   4  33 

53.4 

+  9. 125 

14 
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XI. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S 

RIGHT 

'  ASCENSION  AND  DECLINATION. 

1 

1 

1  Hour. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Hour. 

Right 

Diff.  for 

Declination. 

1 

Diff.  for  1 

1 

1 

Ascension. 

z  Minute. 

X  Minute. 

Ascension. 

1  Minute. 

x  Minute.  ^ 

1 

FRIDAY 

25. 

SUNDAY 

27. 

h 

m 

s 

s 

0 

» 

n 

It 

h     m       8 

s 

0 

t 

It 

»» 

O 

23 

02 

23.26 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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88  31 

02 

2359 

a  Pegasi 

W. 

77  59  17 

2492 

79  40  41 

2479 

81   22 

24 

3467 

83  04 

24 

2455 

a  Arietis 

W. 

34  27  47 

2592 

36  06  53 

2554 

37  46 

51 

3530 

39  27 

36 

3490 

Pollux 

E. 

45  29  II 

2440 

43  46  33 

2443 

42  03 

59 

3446 

40  21 

30 

3451 

Regulus 

E. 

80  50  12 

2266 

79  03  23 

3256 

77  16 

19 

2346 

75  29 

00 

3336 

5 

Fomalhaut 

W. 

106  20  45 

261  z 

107  59  25 

26x2 

109  38 

03 

3617 

III   16 

35 

2623 

Jupiter 

W. 

97  28  09 

23l8 

99  16  09 

22X2 

loi  04 

18 

3206 

I02    52 

36 

220I 

a  Pegasi 

W. 

91  38  01 

24x3 

93  21   18 

2407 

95  04 

43 

2403 

96   48 

14 

2398 

a  Arietis 

W. 

48  00  41 

8378 

49  44  47 

2361 

51  29 

18 

2346 

53  14 

II 

2333 

Aldebaran 

W. 

13  38  57 

2195 

15  27  32 

2x88 

17  16 

17 

2x8x 

19  05 

13 

2174   , 

Regulus 

E. 

66  29  06 

2x96 

64  40  33 

2x90 

62  51 

51 

3184 

61  03 

00 

2x79 

Spica 

E. 

120  00  08 

2198 

118  II  38 

3x92 

116  22 

58 

3x85 

"4  34 

08 

2x80 

Venus 

E. 

123  31  23 

2517 

121  50  33 

2510 

120  09 

33 

3503 

118  28 

24 

2497 

6 

Jupiter 

W. 

III  55  48 

8X83 

113  44  41 

2x8x 

115  33 

37 

2180 

117  22 

35 

2179 

a  Pegasi 

W. 

105  26  42 

2396 

107  10  23 

2399 

108  53 

59 

3403 

no  37 

30 

3408 

a  Arietis 

W. 

62  02  46 

828s 

63  49  07 

3279 

65  35 

38 

2273 

67  22 

17 

2369 

Aldebaran 

W. 

28  11*58 

2153 

30  01  37 

3x50 

31  51 

20 

2148 

33  41 

06 

2147 

Regulus 

E. 

51  57  08 

2x63 

50  07  45 

3x6x 

48  18 

19 

2i6x 

46  28 

52 

2x6o 

Spica 

E. 

105  28  08 

2X59 

103  38  39 

2157 

loi  49 

07 

2x55 

99  59 

32 

2x54 

Venus 

E. 

no  00  57 

2478 

108  19  13 

3476 

106  37 

26 

2474 

104  55 

36 

2473 

7 

a  Arietis 

W. 

76  16  43 

2260 

78  03  42 

3260 

79  50  40 

236l 

81  37 

37 

8262 

Aldebaran 

W. 

42  50  07 

8x49 

44  39  52 

2x50 

46  29 

35 

2x53 

48  19 

14 

8X55 

Regulus 

E. 

37  21  50 

3169 

35  32  36 

3173 

33  43 

28 

3x77 

31  54 

26 

3183 

Spica 

E. 

90  51  27 

2157 

89  01  54 

3x58 

87  12 

23 

3x60 

85  22 

56 

3163 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

».  ^        Name  and  Direction 

Midnight. 

P.  L. 
of 

XVh 

P.  L. 
of 

XVIIIh 

P.L, 

of 

• 

XXIh    • 

P.L. 
of 

\f^    V/kriVW^-* 

Diff. 

• 

Diff. 

Diff. 

Diff. 

o 

> 

» 

0        » 

1' 

0          ' 

»» 

0 

»          n 

I      Mars 

1 

W. 

Id 

12 

0^ 

2832 

102-  45 

48 

281  s 

104  19 

56 

2798 

105 

54  27 

2782 

1  aAquilse 

W. 

93 

35 

47 

3965 

95  06 

43 

2951 

96  37 

57 

1938 

98 

09  28 

2926 

1  Saturn 

w. 

88 

04 

54 

2590 

89  44 

03 

2574 

91  23 

34 

2557 

93 

03  28 

2540 

Fomalhaut 

w. 

6i 

51 

54 

3048 

63  21 

09 

3017 

64  51 

02 

2987 

66 

21  32 

2958 

1  Jupiter 

w. 

48 

54 

53 

2581 

50  34 

14 

2564 

52  13 

58 

2547 

53 

54  06 

2530 

a  Pegasi 

w. 

45 

49 

52 

299X 

47  20 

16 

2951 

48  51 

30 

2914 

50 

23  31 

2879 

Pollux 

E. 

79 

04 

51 

3638 

77  26 

48 

9623 

75  48 

24 

2608 

74 

09  40 

2593 

2      Mars 

1 

W. 

"3 

52 

25 

2701 

115  29 

04 

2685 

117  06 

04 

2670 

118 

43  24 

2656 

;  0  Aquilx 

W. 

105 

50 

36 

2877 

107  23 

24 

2871 

108  56 

20 

2866 

no 

29  23 

2862 

Saturn 

W. 

lOI 

28 

34 

2462 

103   10 

41 

2448 

104  53 

08 

2433 

106 

35  56 

24x8 

[  Fomalhaut 

W. 

74 

02 

30 

2833 

75  36 

15 

28X2 

77  10 

27 

2792 

78 

45  06 

2772 

Jupiter 

W. 

62 

20 

28 

2450 

64  02 

52 

2436 

65  45 

36 

2420 

67 

28  42 

2405 

'  a  Pegasi 

W. 

58 

14 

12 

2728 

59  50 

15 

2703 

61  26 

51 

2678 

63 

04  00 

2655 

Pollux 

E. 

65 

51 

06 

2525 

64  10 

28 

2514 

62  29 

34 

2502 

60 

48  24 

2492 

1  Regulus 

E. 

lOI 

48 

05 

2426 

100  05 

07 

24II 

98  21 

48 

2396 

96  38  07 

2383 

3      Saturn 

W. 

"5 

14 

53 

a353 

116  59 

36 

2341 

118  44 

36 

2330 

120 

29  52 

23x8 

1  Fomalhaut 

W. 

86 

44 

19 

2G90 

88  21 

12 

2677 

89  58 

23 

266s 

91 

35  50 

2655 

i  Jupiter 

W. 

76 

09 

22 

2337 

77  54 

28 

2324 

79  39 

52 

23  Z2 

81 

25  34 

230Z 

1            a  Pegasi 

W. 

71 

17 

II 

a555 

72  57 

08 

2538 

74  37 

29 

252  X 

76 

18   13 

2507 

Pollux 

E. 

52 

19 

13 

2450 

50  36 

50 

2446 

48  54 

21 

2443 

47 

II  47 

244X 

,            Regulus 

E. 

87 

54 

38 

2313 

86  08 

58 

23OZ 

84  23 

00 

2289 

82 

36  44 

2278 

1     4      Fomalhaut 

W. 

99 

46 

14 

2616 

10 1   24 

47 

2613 

103  03 

24 

261Z 

104 

42  04 

2610 

Jupiter 

W. 

90 

18 

02 

2250 

92  05 

15 

224  z 

93  52 

41 

2233 

95 

40  19 

2225  1 

a  Pegasi 

W. 

84  46 

41 

2444 

86  29 

13 

2436 

88  II 

57 

2427 

89 

54  53 

2419 

a  Arietis 

W. 

41 

09 

03 

2462 

42  51 

09 

2438 

44  33 

49 

2416 

46 

17  01 

2396 

Pollux 

E. 

38 

39 

08 

2460 

36  56 

59 

2475 

35  15 

10 

2490 

33 

33  43 

25x0 

Regulus 

E. 

73 

41 

26 

2227 

71   53 

39 

2219 

70  05 

40 

221 Z 

68 

17  29 

2203 

5      Fomalhaut 

W. 

112 

54 

59 

2629 

114  33 

14 

2639 

116  II 

16 

265Z 

117 

49  02 

2664 

Jupiter 

W. 

104 

41 

02 

2196 

106  29 

35 

2192 

108   18 

14 

2x88 

no 

06  59 

2x86 

a  Pegasi 

W. 

98 

31 

51 

2396 

100  15 

32 

2394 

10 1  59 

15 

2394 

103 

42  59 

2394 

1 

a  Arietis 

W. 

54 

59 

23 

2321 

56  44 

52 

23x1 

58  30 

36 

2300 

60 

16  35 

2292 

■ 

Aldebaran 

W. 

20 

54 

19 

2169 

22  43 

34 

2x64 

24  32 

56 

2160 

26 

22  24 

2156 

Regulus 

E. 

59 

14 

01 

2175 

57  24 

56 

2x71 

55  35 

45 

2168 

53 

46  29 

2x65 

Spica 

E. 

112 

45 

10 

2174 

no  56 

04 

2170 

109  06 

51 

2x66 

107 

17  32 

2163 

\  Venus 

E. 

116 

47 

07 

2492 

115  05 

43 

2488 

113  24 

13 

2484 

III 

42  37 

248X 

6     Jupiter 

W. 

119 

II 

34 

2178 

121    00 

34 

2x79 

122  49 

33 

2180 

124 

38  30 

2x82  < 

a  Pegasi 

W. 

112 

20 

54 

2415 

114   04 

08 

2422 

115  47 

II 

2431 

117 

30  02 

2441 

a  Arietis 

W. 

69 

09 

02 

2266 

70  55 

52 

2263 

72  42 

46 

2260 

74 

29  44 

2260 

Aldebaran 

W. 

35 

30 

54 

2x47 

37  20 

42 

2146 

39  10 

31 

2146 

41 

00  20 

2147 

Regulus 

E. 

44 

39 

24 

2161 

42  49 

57 

2162 

41  00 

32 

2x63 

39 

II  09 

2x66 

Spica 

E. 

98 

09 

55 

2154 

96  20 

18 

2153 

94  30 

40 

2154 

92 

41  03 

2155 

Venus 

E. 

103 

13 

45 

2472 

loi  31 

53 

2474 

99  50 

03 

2474 

98 

08   13 

2475 

7 

a  Arietis 

W. 

83 

24 

32 

2266 

85  II 

22 

2268 

86  58 

08 

2272 

88 

44  48 

2277 

Aldebaran 

W. 

50 

08 

49 

2159 

51   58 

18 

2163 

53  47 

42 

2x67 

55 

37  00 

2170 

Regulus 

E. 

30  05 

33 

2190 

28  16 

51 

2198 

26  28 

20 

2206 

24 

40  02 

2216 

Spica 

E. 

83 

33 

53 

2167 

81  44 

16 

2170 

79  55 

04 

2174 

78 

05  58 

2X79 
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GREENWICH  MEAN  TIME. 

LUN 
P.  L. 

AR  DISTANCES. 

V 

-2^ 

p.  L. 

p.  L. 

p.  L. 

^■4 

o  o 

Name  and  Direction    | 

Noon. 

of 

Illh 

of 

Vlh 

of 

IXh 

of 

of  Object. 

Diff. 

Diflf. 

Diflf. 

DiflF. 

0 

1           n 

0      »      »» 

0       t       ft 

0       1 

n 

7 

Venus 

E. 

96 

26     24 

2477 

94  44  38 

2479 

93  02  55 

2482 

91    21 

16 

2185 

8 

a  Arietis 

W. 

90 

31    22 

2282 

92  17  48 

2287 

94  04  07 

2293 

95  50 

17 

2300 

Aldebaran 

W. 

57 

26    12 

2x76 

59   15   16 

2181 

61  04   12 

2186 

62  53 

00 

2x92  1 

Spica 

E. 

76 

16  59 

2184 

74  28  08 

2190 

72  39  25 

2196 

70  50 

51 

2202 

Venus 

E. 

82 

54  21 

2508 

81   13   19 

2515 

79  32  26 

2520 

77  51 

41 

2526 

Sun 

E. 

128 

59  41 

a5J5 

127   18  48 

2519 

125  38  01 

2524 

123  57 

21 

2530 

9 

a  Arietis 

W. 

104 

38  24 

8342 

106  23  23 

2350 

108  08  09 

2361 

109  52 

40 

2371 

Aldebaran 

W. 

71 

54  39 

2227 

73  42  27 

2234 

75  30  04 

2241 

77  17 

30 

2249 

Pollux 

W. 

30 

23   18 

2569 

32  02  55 

2547 

33  43  03 

2527 

35  23 

38 

2511  1 

Spica 

E. 

61 

50  27 

2«37 

60  02  55 

2245 

58   15  35 

2253 

56  28 

27 

2262 

Venus 

E. 

69 

30  19 

2564 

67  50  35 

2573 

66  II  03 

2581 

64  31 

42 

2590 

Sun 

E. 

"5 

36  10 

2564 

"3  56  25 

2571 

112  16  50 

2579 

no  37 

26 

2588  I 

1 

lO 

Aldebaran 

W. 

86 

II  36 

2292 

87  57  47 

230X 

89  43  45 

23x0 

91  29 

30 

1 

2319 

Pollux 

W. 

43 

50  49 

2473 

45  32  40 

8471 

47   14  34 

2470 

48  56 

29 

2471  ' 

Spica 

E. 

47 

36  04 

2309 

45  50  17 

23x8 

44  04  44 

2328 

42  19 

26 

2339 

Venus 

E. 

56 

18  05 

a637 

54  40  00 

•647 

53  02  09 

2657 

51  24 

31 

2666 

Sun 

E. 

I02 

23  25 

2632 

100  45  14 

2G4X 

99  07  15 

2651 

97  29 

29 

2661 

II 

Aldebaran 

W. 

100 

14  54 

33G6 

loi   59  18 

8375 

103  43  29 

2384 

105  27 

26 

2394  ; 

Pollux 

W. 

57 

25  23 

2487 

59  06  55 

2493 

60  48  18 

2498 

62  29 

34 

2503 

Regulus 

W. 

20 

27  20 

2420 

22   10  26 

2424 

23  53  26 

2428 

25  36 

21 

2433 

Spica 

E. 

33 

36  51 

a396 

31  53  10 

S408 

30  09  47 

2421 

28  26 

42 

2435 

Venus 

E. 

43 

19  45 

27x9 

41  43  30 

2729 

40  07  28 

2738 

38  31 

40 

2749 

Sun 

E. 

89 

24  02 

2711 

87  47  37 

2722 

86  II  26 

2732 

84  35 

28 

2741 

12 

Pollux 

W. 

70 

53  45 

2538 

72  34  06 

2545 

74  14  16 

2553 

75  54 

16 

2561 

Regulus 

W. 

34 

09  06 

2463 

35  51   II 

2471 

37  33  05 

2479 

39  14 

48 

2486 

Venus 

E. 

30 

36  04 

2801 

29  01  38 

281 1 

27  27  25 

2822 

25  53 

26 

2832 

Sun 

E. 

76 

39  03 

«794 

75  04  27 

2805 

73  30  05 

2815 

71  55 

56 

2825  ' 

13 

Pollux 

W. 

84 

II  29 

9602 

85  50  21 

961 1 

87  29  01 

2620 

89  07 

29 

2628 

Regulus 

W. 

47 

40  37 

2526 

49  21   II 

2536 

51  01  34 

2543 

52  41 

47 

2552 

Venus 

E. 

18 

06  48 

0883 

16  34  07 

a89* 

15  01  40 

2903 

13  29 

25 

291a 

Sun 

E. 

64 

08  33 

2877 

62  35  45 

2887 

61  03  10 

2898 

59  30 

48 

2908 

14 

Pollux 

W. 

97 

16  49 

2675 

98  54  03 

2684 

100  31  05 

2693 

102  07 

54 

2702 

Regulus 

W. 

60 

59  54 

2594 

62  38  57 

2603 

64  17  48 

26x1 

65  56 

28 

2620 

Sun 

E. 

51 

52  17 

2961 

50  21  15 

2971 

48  50  26 

2982 

47   19 

51 

2993 

15 

Regulus 

W. 

74 

06  56 

2€6i 

75  44  28 

2670 

77  21  48 

2078 

78  58 

57 

2687 

Sun 

E. 

39 

50  20 

3049 

38  21  08 

3o6x 

36  52  II 

3074 

35  23 

30 

3087 

20 

Sun 

W. 

18 

43  29 

35" 

20  03  41 

3503 

21  24  02 

3496 

22  44 

31 

•    3»89 

Jupiter 

E. 

60 

50  20 

3028 

59  20  42 

3036 

57  51   14 

3043 

56  21 

55 

3050 

a  Arietis 

E. 

109 

28  58 

3096 

108  00  44 

3102 

106  32  37 

3108 

105  04 

37 

3"3 

21 

Sun 

W. 

29 

28  02 

3481 

30  48  47 

3483 

32  09  30 

3484 

33  30 

12 

3486 

Jupiter 

E. 

48 

57  23 

3082 

47  28  52 

3089 

46  00  29 

3095 

44  32 

13 

3x00 

a  Arietis 

E. 

97 

46  05 

313S 

96  18  41 

314a 

94  51  22 

3147 

93  24 

09 

3152 

XVI. 


DECEMBER,  1903. 


215 


» 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 
1 

of  the 
onth. 

Name  and  Direction 
of  Obiect 

Midnight. 

P.  L. 
of 

XVh 

p.  L. 
of 

XVIIIh 

p.  L. 

of 

XXIh 

p.  L. 
of 

Q 

\JA    V^LrjOwba 

Diff. 

• 

Diflf. 

DiflF. 

Diflf. 

7 

Venus 

E. 

0       1     ff 
89  39  41 

2489 

0                    t              $9 

87    58    12 

2492 

0                f             M 

86  16  48 

2497 

0        1 

84  35 

31 

2502 

8 

a  Arietis. 

W. 

97  36  17 

4307 

99  22  07 

2315 

loi  07  45 

2323 

102  53 

II 

2332 

Aldebaran 

W. 

64  41  40 

2x99 

66  30  09 

2205 

68   18  29 

2213 

70  06 

39 

22X8 

Spica 

E. 

69  02  26 

2208 

67  14  II 

2215 

65  26  06 

2222 

63  38 

II 

2229 

Venus 

E. 

76  II  04 

2533 

74  30  37 

2541 

72  50  21 

2548 

71   10 

15 

2556 

Sun 

E. 

122    16   49 

2536 

120  36  26 

2542 

118  56  II 

2549 

117   16 

06 

2556 

9 

a  Arietis 

W. 

III    36    56 

3383 

113  20  55 

2395 

115  04  37 

2407 

116  48 

02 

2419 

Aldebaran 

W. 

79  04  44 

2358 

80  51  46 

2266 

82  38  35 

2274 

84  25 

12 

2283 

Pollux 

W. 

37  04  36 

«497 

38  45  53 

24B8 

40  27  23 

248X 

42  09 

03 

2477 

Spica 

E. 

54  41  32 

2271 

52  54  50 

2280 

51  08  21 

2289 

49  22 

06 

2298 

Venus 

E. 

62  52  33 

«599 

61   13  37 

2609 

59  34  54 

26x8 

57  56 

23 

2627 

Sun 

E. 

108  58  14 

2596 

107  19  13 

2605 

105  40  25 

9614 

104  01 

49 

2623 

lO 

Aldebaran 

W. 

93   15  02 

2328 

95  00  20 

2337 

96  45  25 

2347 

98  30 

16 

2356 

Pollux 

W. 

50  38  23 

2473 

52  20  14 

2476 

54  02  01 

2479 

55  43 

44 

2482   1 

Spica 

E. 

40  34  23 

2349 

38  49  35 

2361 

37  05  04 

2372 

35  20 

49 

2384 

Venus 

E. 

49  47  06 

2677 

48  09  55 

2687 

46  32  58 

2698 

44  56 

15 

2707   I 

Sun 

E. 

95  51   57 

2671 

94   14  38 

2681 

92  37  33 

2691 

91  00 

41 

2701 

II 

1 

Aldebaran 

W. 

107   II   10 

2403 

108  54  40 

2413 

no  37  56 

2422 

112    21 

00 

2431 

Pollux 

W. 

64  10  43 

25x0 

65  51  43 

25x7 

67  32  33 

2523 

69    13 

14 

2530 

Regulus 

W. 

27   19  09 

2436 

29  01   50 

2443 

30  44  24 

2448 

32    26 

50 

2455 

Spica 

E. 

26  43  57 

2450 

25  01  33 

2467 

23   19  33 

2483 

21  37 

56 

2502 

Venus 

E. 

36  56  05 

2760 

35  20  45 

2770 

33  45  38 

2780 

32  10 

44 

2791 

Sun 

E. 

82  59  43 

2753 

81   24  13 

2763 

79  48  56 

2773 

78  13 

53 

2783 

12 

Pollux 

W. 

77  34  05 

2569 

79   13  43 

2577 

80  53  09 

2585 

82  32 

25 

2593 

Regulus 

W. 

40  56  21 

2494 

42  37  42 

2502 

44  18  52 

251 1 

45  59 

50 

2519 

Venus 

E. 

24  19  40 

2842 

22  46  07 

2853 

21    12  48 

2862 

19  39 

41 

2873 

Sun 

E. 

70  22  00 

2835 

68  48  18 

2846 

67   14  50 

2856 

65  41 

35 

2866 

13 

Pollux 

W. 

90  45  46 

2638 

92  23  50 

2646 

94  01  42 

2655 

95  39 

22 

2666 

Regulus 

W. 

54  21  48 

2561 

56  01  37 

2569 

57  41    14 

2577 

59  20 

40 

2586 

Venus 

E. 

II   57  22 

2923 

10  25  32 

2933 

8  53  55 

2942 

7  22 

30 

2952 

Sun 

E. 

57  58  39 

2919 

56  26  44 

2929 

54  55  02 

2939 

53  23 

33 

2950 

14 

Pollux 

W. 

103  44  31 

2712 

105  20  55 

2722 

106  57  06 

2732 

108  33 

04 

2741 

Regulus 

W. 

67  34  56 

262A 

69   13  13 

2637 

70  51   18 

2644 

72  29 

13 

2653 

Sun 

E. 

45  49  29 

3004 

44   19  21 

3014 

42  49  26 

3026 

41   19 

46 

3038 

1   15 

Regulus 

W. 

80  35  55 

2695 

82   12  41 

2703 

83  49   17 

271I 

85  25 

42 

27x9 

Sun 

E. 

33  55  04 

3100 

32  26  54 

3II4 

30  59  01 

3128 

29  31 

25 

3143 

20 

Sun 

W. 

24  05  07 

3485 

25  25  48 

3482 

26  46  32 

348X 

28  07 

17 

3481 

Jupiter 

E. 

54  52  44 

3056 

53  23  41 

3065 

51   54  48 

3070 

50  26 

02 

3076 

a  Arietis 

E. 

103  36  43 

3117 

102  08  54 

3122 

100  41   II 

3128 

99   13 

35 

3X33 

21 

Sun 

W. 

34  50  52 

3488 

36  II  30 

3489 

37  32  06 

3491 

38  52 

40 

3492 

Jupiter 

E. 

43  04  03 

3105 

41   36  00 

3II0 

40  08  03 

3"5 

38  40 

12 

3120 

a  Arietis 

E. 

91   57  02 

3156 

90  30  00 

3 161 

89  03  04 

3165 

87  36 

13 

3x69 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

o 

•s^- 

p.  L. 

P.  L. 

P.  L. 

P.  L. 

•^1 
0  S 

Name  and  Direction 

N( 

oon. 

of 

Illh 

of 

Vlh 

of 

IX^ 

of 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

~~^ 

0 

r           •» 

0        1 

n 

0 

1 

» 

0 

» 

M 

22 

Sun 

W. 

40 

13      13 

3495 

41  33 

43 

3497 

42 

54 

II 

3498 

44 

14 

37 

3499 

Jupiter 

E  . 

37 

12    27 

3125 

35  44 

48 

3129 

34 

17 

14 

3133 

32 

49 

45 

3138 

1 

a  Arietis 

E. 

86 

09    26 

3173 

84  42 

45 

3177 

83 

16 

08 

3181 

81 

49 

36 

3184 

Aldebaran 

E. 

119 

08    05 

3065 

117  39 

12 

3068 

116 

10 

23 

3071 

114 

41 

38 

3073 

1    23 

Sun 

W. 

50 

56    32 

3503 

52   16 

53 

3502 

53 

37 

15 

3501 

54 

57 

38 

3500 

■ 

Jupiter 

E. 

25 

33  29 

3x56 

24  06 

27 

3160 

22 

39 

30 

3163 

21 

12 

37 

3167 

a  Arietis 

E. 

74 

37  56 

3199 

73  II 

46 

3202 

71 

45 

39 

3204 

70 

19 

35 

3206 

1 

Aldebaran 

E. 

107 

18  34 

3082 

105  50 

02 

3083 

104 

21 

32 

3082 

102 

53 

01 

3082 

'    24 

Sun 

W. 

61 

39  56 

3489 

63  00 

32 

3486 

64 

21 

II 

3482 

65 

41 

55 

3478 

Saturn 

W. 

26 

08  01 

3x90 

27  34 

22 

3181 

29 

00 

54 

3172 

30 

27 

37 

3163 

1 

a  Arietis 

E. 

63 

09  48 

3215 

61  43 

57 

3216 

60 

18 

07 

3217 

58 

52 

18 

3219 

Aldebaran 

E. 

95 

30  15 

3076 

94  01 

36 

3073 

92 

32 

54 

3070 

91 

04 

08 

3066 

25 

Sun 

W. 

72 

26  54 

3450 

73  48 

14 

3442 

75 

09 

43 

3435 

76 

31 

20 

3427 

Saturn 

W. 

37 

43  48 

3120 

39  II 

33 

3"i 

40 

39 

28 

3102 

42 

07 

35 

3093  ; 

a  Arietis 

E. 

51 

43  37 

3825 

50  17 

57 

3227 

48 

52 

20 

3229 

47 

26 

45 

3232 

Aldebaran 

E. 

83 

39  00 

304a 

82  09 

39 

3036 

80 

40 

II 

3029 

79 

10 

34 

3022 

1    26 

Sun 

W. 

«3 

21   52 

3379 

84  44 

32 

3368 

86 

07 

25 

3357 

87 

30 

31 

1 
3345 

1 

Saturn 

W. 

49 

31  04 

3043 

51  00 

24 

3031 

52 

29 

58 

3020 

53 

59 

46 

300S 

a  Arietis 

E. 

40 

19  56 

3258 

38  54 

55 

3266 

37 

30 

04 

3276 

36 

05 

25 

3289 

Aldebaran 

E. 

71 

40  04 

2979 

70  09 

25 

2969 

68 

38 

33 

2958 

67 

07 

28 

2947 

. 

Pollux 

E. 

114 

44  32 

3082 

113   16 

01 

3070 

III 

47 

15 

3057 

no 

18 

13 

3045 

1 

1    27 

Sun 

W. 

94 

29  38 

3278 

95  54 

15 

3264 

97 

19 

09 

3248 

98 

44 

21 

3233 

Saturn 

W. 

61 

32  38 

2943 

63  04 

02 

2929 

64 

35 

44 

2914 

66 

07 

45 

2899 

Aldebaran 

E. 

59 

28  24 

2887 

57  55 

48 

2873 

56 

22 

54 

2859 

54 

49 

42 

2845 

Pollux 

E. 

102 

49  01 

2977 

lOI    18 

19 

2962 

99 

47 

19 

2947 

98 

16 

00 

2932 

1 

28 

Sun 

W. 

105 

55  05 

3150 

107  22 

14 

3133 

108 

49 

44 

3"4 

no 

17 

36 

3096 

Saturn 

W. 

73 

52  42 

2820 

75  26 

44 

2804 

77 

01 

07 

2786 

78 

35 

53 

2769 

a  Pegasi 

W. 

35 

44  06 

3497 

37  04 

34 

3429 

38 

26 

18 

3365 

39 

49 

14 

3307 

Aldebaran 

E. 

46  58  57 

2768 

45  23 

47 

2752 

43 

48 

16 

.2735 

42 

12 

22 

2718 

Pollux 

E. 

90 

34  33 

2853 

89  01 

14 

2838 

87 

27 

35 

2821 

85 

53 

34 

2804 

1 

1    29 

Sun 

W. 

117 

42  33 

3003 

119  12 

42 

2983 

I20 

43 

16 

2964 

122 

14 

14 

1 
2945 

Saturn 

W. 

86 

35  28 

2679 

88  12 

36 

2661 

89 

50 

08 

2643 

91 

28 

05 

2624 

0  Pegasi 

W. 

46 

59  26 

3069 

48  28 

13 

3029 

49 

57 

50 

2990 

51 

28 

15 

2954 

Aldebaran 

E. 

34 

07  08 

2629 

32  28 

53 

26x2 

30 

50 

14 

2593 

29 

II 

10 

2575 

Pollux 

E. 

77 

58  00 

2719 

76  21 

46 

2702 

74 

45 

09 

2685 

73 

08 

09 

2669 

Regulus 

E. 

114 

08  25 

2637 

112  30 

20 

2618 

no 

51 

50 

2599 

109 

12 

53 

2580 

1 

30 

Saturn 

W. 

99 

44  16 

2530 

loi   24 

48 

2510 

103 

05 

47 

2492 

104 

47 

II 

2473 

a  Pegasi 

w. 

59 

II   15 

2792 

60  45 

53 

2763 

62 

21 

09 

2735 

63 

57 

02 

•  2708  , 

Pollux 

E. 

64 

57  33 

2S86 

63   18 

19 

2571 

61 

38 

44 

2556 

59 

58  48 

2541  , 

Regulus 

E. 

100 

51  44 

2486 

99  10 

II 

2467 

97 

28 

12 

2448 

95 

45 

46 

2429 

31 

a  Pegasi 

W. 

72 

05  09 

2585 

73  44 

24 

2563 

75 

24 

ID 

2542 

77 

04 

25 

2522 

Pollux 

E. 

51 

34  19 

2477 

49  52 

34 

2468 

48 

10 

36 

2459 

46 

28 

25 

2451 

1 
1 

r 

Regulus 

E. 

87 

07  00 

2338 

85  21 

56 

2321 

83  36 

27 

2303 

81 

50 

32 

2287 

1 
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1 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object. 

Midnight. 

P.  L. 

of 
Diff. 

XVh 

P.  L. 

of 
Diff. 

XVIIIh 

P.  L. 

of 
Diff. 

XXIh 

1 

P.  L. 

of 
Diff. 

0      »     »» 

0                «             ri 

0        >       (f 

0          • 

» 

22      Sun 

W. 

45  35  02 

3501 

46  55  25 

350a 

48  15  47 

3501 

49  36 

10 

3500 

Jupiter 

E. 

31  22  21 

3141 

29  55  01 

3M5 

28  27  46 

3149 

27  00 

35 

3x53 

1  oArietis 

E. 

80  23  08 

3188 

78  56  45 

3191 

77  30  25 

3194 

76  04 

09 

3197 

<  Aldebaran 

E. 

113   12  56 

3076 

III  44   17 

3078 

no  15  41 

30H0 

108  47 

07 

308X 

23      Sun 

W. 

56  18  02 

3499 

57  38  27 

3497 

58  58  54 

3495 

60  19 

24 

3492 

Jupiter 

E. 

19  45  48 

3173 

18   19  06 

3179 

i6  52  32 

3186 

15  26 

06 

3195 

aArietis 

E. 

68  53  33 

3209 

67  27  34 

32x0 

66  01  37 

3212 

64  35 

42 

32x3 

Aldebaran 

E. 

loi  24  30 

3082 

99  55  59 

3081 

98  27  26 

3080 

96  58 

52 

3078 

24      Sun 

W. 

67  02  43 

3474 

68  23  36 

3469 

69  44  35 

3463 

71  05 

41 

3456 

Saturn 

W. 

31  54  31 

3155 

33  21  34 

3146 

34  48  48 

3137 

36  16 

13 

3129 

a  Arietis 

E. 

57  26  31 

3220 

56  00  45 

3221 

54  35  01 

3222 

53  09 

18 

3224 

Aldebaran 

E. 

89  35  17 

3062 

88  06  22 

3058 

86  37  21 

3053 

85  08 

14 

3047 

1  25      Sun 

W. 

77  53  06 

3419 

79   15  01 

3409 

80  37  07 

3400 

81   59 

24 

3390 

!           Saturn 

I 

W. 

43  35  53 

3084 

45  04  22 

3074 

46  33  03 

3064 

48  01 

57 

3053 

1            a  Arietis 

1 

E. 

46  01   14 

3235 

44  35  46 

3239 

43   10  23 

3244 

41  45 

06 

3250 

'            Aldebaran 

E. 

77  40  48 

3014 

76  10  53 

3006 

74  40  48 

2997 

73   10 

32 

2988 

26      Sun 

W. 

88  53  51 

3332 

90  17  25 

3320 

91  41   13 

3306 

93  05 

17 

3292 

Saturn 

W. 

55  29  49 

2996 

57  00  07 

2983 

58  30  41 

2970 

60  01 

31 

2957 

a  Arietis 

E. 

34  41  01 

3306 

33   16  56 

3327 

31  53  16 

335X 

30  30 

03 

3377 

Aldebaran 

E. 

65  36  09 

2936 

64  04  36 

2924 

62  32  48 

29x2 

61  00 

44 

S899 

1            Pollux 

E. 

108  48  56 

303a 

107   19  23 

3018 

105  49  33 

3005 

104  19 

26 

2990 

;  27     Sun 

W. 

100  09  51 

3*17 

ioi'35  40 

3201 

103  01  48 

3184 

104  28 

16 

3167 

Saturn 

W. 

67  40  05 

3885 

69   12  43 

2869 

70  45  42 

2853 

72  19 

02 

a837 

Aldebaran 

E. 

53   16  12 

2830 

51  42  23 

2815 

50  08  15 

«799 

48  33 

46 

2784  I 

Pollux 

E. 

96  44  22 

3916 

95  12  24 

2902 

93  40  08 

2886 

92  07 

31 

2869 

28      Sun 

W. 

"I  45  50 

3078 

113   14  26 

3060 

114  43  25 

3041 

116    12 

47 

3022 

Saturn 

W. 

80  II  01 

a75a 

81  46  32 

2734 

83  22  27 

2716 

84    58 

45 

2698 

a  Pegasi 

W. 

41   13  17 

3253 

42  38  23 

3«M 

44  04  28 

3156 

45  31 

30 

3111 

Aldebaran 

E. 

40  36  06 

2701 

38  59  27 

2684 

37  22  25 

2666 

35  44 

59 

2647 

1            Pollux 

E. 

84  19  II 

2788 

82  44  27 

2770 

81  09  20 

2753 

79  33 

51 

2737 

29      Sun 

W. 

123  45  36 

2926 

125  17  22 

2907 

126  49  32 

2887 

128  22 

08 

3866 

Saturn 

W. 

93  06  28 

2605 

94  45   16 

2586 

96  24  30 

2567 

98  04 

10 

2548 

a  Pegasi 

W. 

52  59  25 

2920 

54  31   19 

2886 

56  03  56 

2853 

57  37 

15 

2821 

Aldebaran 

E. 

27  31  41 

2556 

25  51  46 

2538 

24  II  26 

2520 

22  30 

41 

2501 

Pollux 

E. 

71   30  47 

2652 

69  53  02 

2635 

68  14  54 

26x9 

66  36 

25 

2609 

Regulus 

E. 

107  33  31 

2561 

105  53  43 

2543 

104  13  30 

2524 

102  32 

50 

2505 

30      Saturn 

W. 

106  29  02 

2455 

108   II    18 

2437 

109  54  00 

2419 

"I  37 

07 

2401 

!            a  Pegasi 

W. 

65  33  32 

2682 

67  10  36 

2657 

68  48   14 

2632 

70  26 

25 

2608 

1 

Pollux 

E. 

58  18  32 

2527 

56  37  56 

2513 

54  57  oi 

2500 

53   15  48 

2489 

1 

Regulus 

E. 

94  02  53 

241 X 

92  19  34 

2393 

90  35  49 

8375 

88  51 

38 

2356 

31 

a  Pegasi 

W. 

78  45  08 

2502 

80  26  19 

2483 

82  07  56 

2465 

83  49 

58 

2448 

Pollux 

E. 

44  46  03 

2446 

43  03  34 

2443 

41  21  00 

2441 

39  38 

24 

2440 

Regulus 

E. 

80  04  13 

2270 

78   17  30 

2253 

76  30  22 

2237 

74  42 

50 

2322 

218 
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GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

1 

.d 

g 

s 

O 

Ascension. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 
Deal, 
for  1 
Hour. 

Meridian 
Passage. 

4 

d 

0 

0 
Q 

Apparent 

Right 
Ascension. 

Var.  of 
R.A. 
for  I 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  X 
Hour. 

Meridian 
Passage. 

1 

1 

Nmm. 

Ninm. 

NMm. 

Noon. 

Nooti. 

Noon. 

Noon. 

Noon. 

h  m     s 

s 

0         f          w 

n 

h    m 

h    m     s 

s 

0      t      tt 

n 

h    m 

I 

19  34  21.06 

4  17.409 

-2351  35-2 

+  40.67 

054.6 

I 

21  00  59.15 

—  13.101 

—  ] 

[32551-6 

-39.43 

0  18.8 

2 

19  41  17.54 

17.394 

23  34  32.5 

44.55 

057.6 

2 

20  56  04.79 

13.370 

t3  38  55-1 

35.63 

0  lO.O 

3 

19  48  11.00 

17.157 

23  15  57-3 

48.38 

[  00.6 

3 

20  51  08.12 

i3.ag6 

^3  54  ".I 

40.47 

0  01 . « 

^  S3  5f  .  4 

4 

19  55  00.84 

X6.993 

22  55  50.7 

53.15 

03.5 

4 

2046  17.15 

11.899 

[411  07.2 

43-97 

23  43-9 

5 

20  01  46.32 

16.795 

22  34  14-4 

55.85 

:  06.3 

5 

20  41  39.26 

11.314 

[42911.4 

46.17 

23  35-7 

6 

20  08  26.71 

+ 16.565 

—  22  n  10.7 

+  59.44 

:  09.0 

6 

20  37  20.82 

—  10.289 

—  ] 

^4  47  53-9 

-47.18 

23  27.9 

7 

20  15  01.10 

16.295 

21  46  42.8 

63.87 

11.6 

7 

20  33  27.00 

9.170 

[5  06  48.0 

47.16 

23  20.5  1 

1    8 

20  21  28.49 

15.980 

21  20  54.3 

66.  Z4 

:  14. 1 

8 

20  30  01.75 

7.917 

[5  25  30.9 

46.38 

23  13.7 

1    9 

20  27  47.74 

15.615 

20  53  50.0 

69.18 

:  16.5 

9 

20  27  07.70 

6.576 

t5  43  43-7 

44-69 

23  07.4 

lO 

20  33  57-59 

25.195 

20  25  35.7 

71.96 

:  18.7 

10 

20  24  46.47 

5.191 

[6  01  II. 5 

43.54 

23  01.7  1 

II 

20  39  56.57 

+  14.709 

— 

19     56      18.6 

+  74.41 

:  20.8 

II 

20  22  58.61 

-   3-799 

—  J 

c6  17  42.2 

^  39.95 

22  56.5 

12 

20  45  43.07 

14.153 

19     26     06.9 

76.49 

[  22.6 

12 

20  21  43.94 

3.439 

[6  33  06.7 

37.05 

22  51.8 

13 

20  51  15.26 

13.516 

18  55  10.8 

78.10 

[  24.2 

13 

20  21  01.67 

—    1. 103 

[6  47  18.6 

33.93 

22  47.7  1 

14 

20  56  31.10 

13.788 

18  23  42.1 

79.19 

[  25.5 

14 

20  20  50.55 

+   0.165 

ij  00  13.0 

30.59 

22  44.1 ! 

1^5 

21  01  28.31 

11.963 

17  51  54.6 

79.66 

[  26.5 

15 

20  21  09.05 

1.365 

[7  II  45.9 

37.15 

22  40.9 

i6 

21  06  04.45 

+  XX.030 

— 

17  20  04.0 

+  79.43 

'  27.1 

16 

20  21  55.47 

+   3.490 

— ; 

[7  21  55.4 

-33.63 

22  38.1 

17 

21  10  16.82 

9.981 

16  48  28.2 

78.43 

:  27.3 

17 

20  23  07.97 

3.540 

7  30  39-7 

30.06 

22  35-8 

ii8 

21  14  02.56 

8.810 

16  17  27.2 

76.53 

.  27.1 

18 

20  24  44.77 

4.514 

7  37  57-8 

16.44 

22  33.8 

.19 

21  17  18.68 

7.511 

15  47  22.9 

73.67 

:  26.5 

19 

20  26  44.05 

5.414 

[7  43  48.9 

13.83 

22  32.2 

20 

21  20  02.10 

6.086 

15  18  39.1 

69.80 

'  25.2 

20 

20  29  04.05 

6.343 

[7  48  13.4 

9.21 

22  30.9 

21 

21  22  09.83 

+   4.539 

— 

14  51  40.7 

+  64.88 

:  23.3 

21 

2031  43.13 

+    7.004 

— : 

[7  51  II. 0 

-    5.59 

22  29.9 

1  22 

21  23  39.02 

3.876 

14  26  53.3 

58.89 

[  20.9 

22 

20  34  39-75 

7.704 

[7  52  41-6 

-    2.97 

22  29.1 

|23 

21  24  27.14 

+   X.119 

14  04  42.4 

51.85 

[  17.7 

23 

20  37  52.46 

8.344 

[7  52  45.6 

+    1.63 

22  28.6 

124 

21  24  32.22 

-  0.705 

1345  32.1 

43.86 

:  13-8 

24 

20  41  19.90 

8.933 

7  51  23.5 

5.33 

22  28.3 ; 

'25 

21  23  53.04 

3.563 

13  29  44.0 

35.03 

:  09.2 

25 

20  45  00.84 

9.471 

f7  48  35-4 

8.79 

22  28.3 

1 

1  26 

21  22  29.32 

-   4.408 

— 

13  17  36.2 

+  35.53 

I  03.9 

26 

2o  48  54.16 

+   9.965 

—  ] 

[7  44  21.9 

+  13.33 

22  28.4 ' 

■27 

21  20  21.97 

6.188 

13  09  21.6 

15.65 

057.8 

27 

20  52  58.81 

10.416 

C7  38  43.6 

15.88 

22  28.7 

28 

21  17  33.27 

7.844 

13  05  06.5 

+    5.63 

0  51. 1 

28 

20  57  13.84 

XO.830 

[7  31  40.7 

19*37 

22  29.2 

|29 

21  14  06.90 

9.317 

1304  50.1 

—    4.30 

043.7 

29 

21  01  38.39 

II.3I0 

[7  23  13.9 

33.86 

22  29.8 

30 

21  10  07.96 

10.548 

13  08  23.9 

13.51 

035.8 

30 

21  06  11.67 

11.559 

17  13  23.7 

36.33 

22  30.5 

31 

21  05  42.90 

-  11.487 

— 

13  15  32.2 

—  32.01 

027.4 

31 

21  10  52.98 

+  IX.879 

^_  ' 

[7  02  10.5 

+  39.77 

22  31.3 

32 

21  00  59.15 

—  13.101 

^M 

132551-6 

-  39.43 

c 

>  18.8 

32 

21  15  41.67 

+  13.174 

1 

[6  49  35.0 

+  33.19 

22  32.3 

,Da> 

'  of  the  Month. 

1st. 

6th. 

11th. 

16th. 

21st. 

26th. 

Slst. 

Day  of  the  ) 

kfonth. 

6th. 

10th. 

16th. 

•* 

20th. 

S6th. 

1 

-       1 

n                  tt 

«* 

m 

It 

t* 

•f 

n 

Semidiameter . 
1  Hor.  Parallax  . 

2.54       2.70 
6.69       7.11 

i 

294 
7.75 

330 

8.69 

3.81 
10.04 

4-44 
11.71 

4.98 
1311 

midiameter 
or.  Parallax 

•  •         •          • 

*  •          •          • 

5.II 
13.46 

4.83 
12.74 

;    4-39|  3-99|3.64 
\  11.61  10.51  9.59 

NoTK.— The  sign  4-  indieatea  north  declinations ; 

the  sign  ~  ind 

icates  south  declinations 

• 
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GREENWICH  MEAN  TIME. 

MARCH. 

APRIL. 

Day  of  Month. 

Apparent 
Ascension. 

Var.  of 

R.  A. 

fori 

Hour. 

Apparent 
Dechnation. 

Var.  of 

DecL 

fori 

Hour. 

Meridian 
Passage. 

4 
% 

0 

Q 

Apparent 
Ascension. 

Var.  of 

R.  A. 

fori 

Hour. 

Apparent 
Dechnation. 

Var.  of 

Decl. 

for  I 

Hour. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

h    m      8 

s 

0      1 

h     in 

h   m      s 

s 

0     '       ** 

ft 

h     m 

I 

21  01  38.39 

+  ii.aio 

—  J 

[7  23  13.9 

■¥  22.86 

22  29.8 

I 

23  59  45.40 

+  16.693 

—    2  16  06.5 

+  iig.19 

23  27.8 

2 

21  06  11.67 

".559 

C7  13  23.7 

26.32 

22  30.5 

2 

0  06  28. 1 1 

16.866 

I  27  55.7 

121.70 

23  30.6 

3 

21  10  52.98 

7Z.879 

[7  02  10.5 

^T7 

22  31.3 

3 

0  13  15.05 

17.046 

-   03845.8 

124.11 

23  33.5 

4 

21  15  41.67 

IS. 174 

t6  49  35.0 

33.19 

22  32.3 

4 

0  20  06. 39 

17.233 

4-   0  II  20.8 

126.42 

23  36.5 

5 

21  20  37.16 

ZX446 

f6  35  37.5 

36.59 

22  33.4 

5 

0  27  02.28 

17.427 

I  02  21.4 

128.62 

23  39.6 

6 

21  25  38.93 

+  ia.697 

— ; 

[6  20  18.8 

+  39.97 

22  34.6 

6 

0  34  02.86 

+  17.624 

+    I  54  12.9 

-»■  130.66 

23  42.8 

7 

21  30  46.50 

12.930 

r6  03  39.2 

43.32 

22  35.9 

7 

0  41  08.26 

17.827 

2  46  51.6 

132.54 

23  46.0 

8 

21  35  59.46 

13.147 

^5  45  39.4 

46.66 

22  37.2 

8 

0  48  18.57 

18.033 

34013.3 

134.«3 

2349.3 

9 

21  41  17.43 

13.348 

[5  26  19.8 

49.97 

22  38.6 

9 

0  55  33.87 

28.242 

4  34  13.1 

135.70 

23  52.7 

lO 

21  46  40.08 

13.537 

[5  05  40.9 

53.27 

22  40.1 

10 

I  02  54.17 

18.450 

5  28  45.4 

136.94 

23  56.2 

II 

21  52  07.12 

+  13.713 

—  ] 

[4  43  43.2 

+  56.54 

22  41.7 

II 

I  10  19.45 

+ 18.656 

+  62343.9 

+  137.88 

23  59.8 

12 

1 

21  57  38.28 

13.881 

[4  20  27.3 

59.79 

2243.4 

12 

I  17  49.62 

18.857 

7  19  01.3 

.  138.50 

13 

2203  13.34 

14.039 

13  55  53.7 

63.02 

2245.1 

13 

I  25  24.51 

19.049 

8  14  29.3 

138.77 

003.4 

'14 

22  08  52.10 

14.190 

[3  3002.9 

66.22 

22  46.8 

14 

I  33  03.85 

19.227 

90959.3 

138.64 

0  07.1 

i'5 

22  14  34.40 

14.334 

[3  02  55.4 

69.41 

22  48.6 

15 

I  40  47.28 

19.388 

lo  05  20.8 

138.07 

0  10.9 

l6 

22  20  20.10 

+ 14.473 

— : 

t2  34  31.7 

+  72.57 

22  50.5 

16 

1  48  34.31 

+  19.527 

+  11  00  23.2 

+ 137.04 

0  14.8 

,'7 

22  26  09.08 

14.608 

[2  04  52.4 

7i*70 

22  52.4 

17 

1  56  24.36 

19.639 

"  54  54.9 

135.51 

0  18.7 

|x8 

22  32  01.25 

14.739 

II  3358.1 

78.82 

22  54.4 

18 

2  04  16.72 

19.719 

12  48  43.6 

133.46 

0  22.6 

|I9 

22  37  56.54 

14.868 

[I  01  49.3 

61.92 

22  56.5 

19 

2  12  10.55 

19.761 

13  41  36.9 

13a  88 

0  26.6 

20 

22  43  54'9i 

14.996 

[o  28  26.6 

84.98 

22  58.6 

20 

2  20  04.91 

19.762 

14  33  21.6 

127.76 

0  30.6 

21 

22  49  56.33 

+  15.123 

-  95350.6 

+  88.02 

2300.7 

21 

2  27  58.75 

+  19.717 

+  152345.4 

+  1«4.13 

034.6 

22 

22  56  00.81 

15.251 

9  18  01.8 

91.04 

23  02.9 

22 

2  35  50.96 

19.625 

16  12  36.0 

Z20.00 

038.5 

23 

23  02  08.37 

15.379 

8  41  oi.o 

94.02 

23  05.1 

23 

2  43  40.37 

19.483 

16  59  41.8 

115.41 

042.4 

24 

23  08  19.02 

15.509 

8  02  48.8 

96.98 

23  07.4 

24 

2  51  25.75 

19.290 

17  44  52.2 

110.39 

046.2 

|25 

1 

23  14  32.82« 

15.641 

7  23  26.0 

99.91 

2309.7 

25 

2  59  05.88 

19. 046 

18  27  57.9 

105.03 

049.9 

26 

23  20  49.84 

+ 15-777 

-  6  42  53.4 

+  X02.80 

23  12. 1 

26 

3  06  39,55 

+ 18.752 

+  1908  51.1 

+    99.36 

053.5 

1  27 

23  27  10.17 

15.917 

6  01  II. 7 

105.66 

23  14.6 

27 

3  14  05-57 

18.409 

194725.1 

93.43 

057.0 

28 

23  33  33.91 

16.062 

5  18  22.1 

108.47 

23  17.I 

28 

3  21  22.80 

18.020 

20  23  34.9. 

87.34 

I  00.4 

29 

23  40  01.17 

I6.2ZI 

4  34  25.4 

111.24 

23  19-7 

29 

3  28  30.18 

17.588 

20  57  17. 1 

81.14 

I  03.6 

30 

23  46  32.08 

16.366 

3  49  23.0 

113.95 

23  22.3 

30 

3  35  26.68 

17.114 

21  28  29.5 

74.88 

I  06.6 

31 

23  53  06.77 

+  16.526 

• 

-    3  03  16.2 

+  116.60 

23  25.0 

31 

342  11.37 

+ 16.603 

+  21  57  II. 2 

-1-    68.60 

109.4 

32 

23  59  45-40 

+  16.693 

—   2  16  06.5 

+  119.19 

23  27.8 

32 

34843.35 

-4- 16.056 

+  22  23 

22.3 

+    62.34 

I  II. 9 

Day  of  the  Month. 

8d. 

7th. 

12th. 

17th. 

22d. 

87  th. 

Day  of  the  Month. 

1st. 

6th. 

11th. 

16th. 

21st. 

It 

26th. 

n 

1 

» 

M 

M 

t* 

»• 

1 

tt 

» 

Semidiameter .    .    . 
>  Hor.  Parallax  .    . 

3.36 

8.86 

314 
8.27 

2.96 
779 

2.81 
7.41 

2.69 
7.09 

2.60 
6.85 

Sei 
He 

[iiidiameter  .    .     . 
tr. Parallax  .    .     . 

2.53 

6.68 

2.50 

6.58 

2.50 
6.57 

2.55 
6.71 

2.66 
703 

2.88 
7-59 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  tb 
are  decreaaingi    The  sign  —  indicates  that  north  declinatio] 

tat  north  declinations  are  increasing  or  : 
08  are  decreasing  or  south  declinations  i 

ionth  declinations 
increasing. 
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GREENWICH  MEAN  TIME. 

MAY. 

JUNE. 

1 

Day  of  Month. 

Apparent 
Ascension. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Decimation. 

Var.  of 

Decl. 

for  I 

Hour. 

Meridian 
Passage. 

• 

c 
0 

0 

cd 
Q 

Apparent 

Right 
Ascension. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 

Decl. 

forx 

Hour. 

Meridian 
Passage. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h     m     s 

s 

0       •      " 

rr 

h    m 

h    m     s 

s 

0           '            n 

M 

h    m 

I 

3  42  11.37 

+  16.603 

+  21  57  II. 2 

+  68.60 

I  09.4 

I 

4  47  29.80 

-   5.314 

+  20   28   48.6 

—  52.01 

0  12.3 

2 

3  48  43-35 

16.056 

22  23  22.3 

62.34 

I  II. 9 

2 

4  45  20. 18 

5.471 

20   08   06.9 

51.36 

0  06.2 

3 

3  55  01.80 

15.476 

22  47  04.0 

56.15 

I  14-3 

3 

4  43  07-98 

5.529 

19  47  47-5 

50.17 

;  0  00,1 

?83   58.9 

4 

4  01  05.98 

14.867 

23  08  18.I 

50.05 

I  16.4 

4 

4  40  55-54 

5.491 

19  28  03.2 

48.43 

23  47-8 

5 

,    40655.17 

14.228 

23  27  07.2 

44.06 

I  18.3 

5 

43845.17 

5.357 

19  09  06.9 

46.17 

23  41.8 

6 

4  12  28.70 

+  13.562 

+  2343  34-2 

+  38.21 

I  19.9 

6 

4  36  39-13 

-  5.132 

+ 18  51  10.9 

-  43.41 

23  35-9 

7 

4  17  45-96 

12.872 

23  57  42.5 

32;  5t 

I  21.2 

7 

4  34  39-54 

4.820 

18  34  26.8 

40.19     23  30.1 

8 

42246.35 

12. 157 

24  09  35.8 

26.96 

I  22.3 

8 

4  32  48.41 

4.429 

18  19  05.2 

36.55     23  24.5 

9 

4  27  29.32 

11.420 

24 19  17.7 

21.56 

I  23.0 

9 

4  31  07.52 

3.965 

18  05  15.4 

32.54     23  19. 1 

lO 

4  31  54-34 

10.661 

24  26  52.0 

16.32 

I  23.5 

10 

4  29  38.58  '       3.437 

17  53  05.6 

28.24  '  23  13.9 

11 

4  36  00.89 

+    9.882 

+  24  32  22.5 

+  11.25 

I  23.6 

II 

4  28  22.96 

-  2.855 

+  17  42  42.0 

—  23.69     23  09.0 

12 

4  39  48-51 

9.082 

24  35  53-0 

6.33 

I  23.5 

12 

4  27  21.92 

2.225 

17  34  09-9 

18.97     23  04.3 

13 

4  43  16.75 

8.267 

24  37  27.3 

+    1.56 

I  23.0 

13 

4  26  36.48 

1.556 

17  27  32.5 

14.14  ,  22  59.9 

M 

4  46  25.20 

7.435 

24  37  09.0 

—    3.06 

I  22.2 

14 

4  26  07.50 

0.854 

17  22  51.6 

9.26     22  55.7 

15 

4  49  13-50 

6.588 

24  35  01.7 

7.53 

I  21.0 

15 

4  25  55.66 

—  0.129 

17  20  07.9 

-    4.39  1  22  51.9 

1 

i6 

1 

4  51  41-32 

+    5.729 

+  24  31  08.7 

-  11.85 

I   19-5 

16 

4  26  01.46 

+  0.615 

+ 17  19  20.6 

+    0.43  ■  22  48.3 

^7 

4  53  48-41 

4.862 

24  25  34-0 

16.03 

I   17.7 

17 

4  26  25.30 

1.373 

17  20  27.7 

5.14 ;  22  45.1 

i8 

4  55  34-64 

3.989 

24  18  20.6 

20.06 

I  15-5 

18 

4  27  07.44 

2.140 

17  23  26.2 

9.70     22  42.1 

19 

4  56  59-88 

3- 115 

24  09  32.2 

23.95 

I  12.9 

19 

4  28  08.06 

2.912 

17  28  12.3 

14.09 

22  39-5 

20 

45804.17 

2.244 

23  59  12.5 

27.67 

I    lO.O 

20 

4  29  27.24 

3.686 

17  34  41.1 

Z8.37 

22  37.2 

21 

4  58  47.68 

+    1.383 

+  234725.3 

-  31.23 

I  06.8 

21 

4  31  05.01 

+  4.461 

+ 17  42  47-4 

+  22.21 

22  35.2 

22 

4  59  10.69 

+   0.537 

23  34  15-0 

34.60 

I  03.3 

22 

4  3301.35 

5.234 

17  52  25.3 

25-90 

22  33-5 

23 

4  59  13-65 

-    0.286 

23  19  46.2 

37-77 

059-4 

23 

4  35  16.21 

6.005 

18  03  28.4 

29.31 

22  32.1 

24 

4  58  57-22 

Z.078 

23  04  03.6 

40.71 

055.2 

24 

4  37  49-54 

6.772 

18  15  49.9 

32.43 

22  31.0 

25 

4  58  22.22 

1.832 

22  47  13-4 

43-40 

0  50.6 

25 

4  40  41.24         7.536 

18  29  22.6 

35.24  j  22  30.2 

i26 

4  57  29-67 

-    2.538 

+  22  29  22.2 

-45-80 

045.8 

26 

1 

4  43  51.24    +  8.297 

+ 18  43  59.1 

+  37.74 

22  29.7 

27 

4  56  20.84 

3.188 

22  10  37.2 

47.88 

0  40.7 

27 

4  47  19-46 

9.055 

i8  59  31.6 

39.91 

22  29.5 

28 

4  54  57-16 

3-774 

21  51  06.7 

49.59 

035-4 

28 

4  51  05.84 

9.8x0 

19  15  52.0 

41.74 

22  29.6 

,29 

4  53  20.28 

4.286 

21  30  59-9 

50.90 

0  29.9 

29 

4  55  10.34 

10.564 

19  32  52.1 

43.21 

22  30.0 

;30 

4  51  32.06 

4.718 

21  10  27.1 

51.76 

0  24.2 

30 

4  59  32.91 

11.316 

19  50  23.1 

44-31 

22  30.7 

31 

4  49  34-51 

—    5.062 

+  2049  39.3 

-52.14 

0  18.3 

31 

5  04  13.49  '  +12.066 

+  20  08  16.2 

+  45-04 

22  31.7 

32 
Da; 

4  47  29.80 

-    5.3 

14 

+  20  28  48.6 

—  52.01 
.    21st.   2< 

0  12.3 

Ith.  \  81st. 

«           1          §9 

32 
Ds 

5  09  12.08 

-»■  12.8x6 

+  20  26  22.1 

+  45.38 

22  33.0 

f  of  the  Month. ,  1st. 

6th.     lltb.  :i6th 

ly  of  the  Month 

• 

6th. 

10th. 

15th.  1 

1 
20th.     25th.     80th. ' 

II           If           »• 

1 

1       w                 n                 w          1       M 

» 

f» 

Sei 
He 

[nidiameter . 
»r.  Parallax . 

319    3-59     407    4.6: 
8.40 '9.45  10.73  12.1: 

e    5.19    5 

^  1367  IS 

1 

1.69.  6.02 
;.oni5.86 

Sei 
He 

midiameter 
ir.  Parallax 

6.06!     5.81 
15  96  15-31 

5-35 
14.10 

4.81'    4.27    3.78 
12.671  11. 25    9.95 

1 

1 

Note.— The  siRn  +  indie 

iates  nortl 

1  declinations; 

the  sign  —  indicates  south  declinations 

1 
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GREENWICH  MEAN  TIME. 

JULY. 

AUGUST. 

a' 
§ 

o 

>« 

Q 

Apparent 
Ascenaion. 

Var.of 
R.A. 
for  X 

Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  X 
Hour. 

Meridian 
Passage. 

1 

.5 

a 
0 

0 

0 

Apparent 
Ascension. 

Var.  of 
R.A. 
for  I 
Hour. 

Apparent 
Declination. 

Var.  of 

Decl. 

fori 

Hour. 

Meridian 
Passage. 

^^offM. 

Noon. 

Noffn. 

NOOH. 

NffOM. 

Noon. 

Noon. 

Noon 

'. 

h   m      8 

a 

e       1       M 

f 

h      m 

h    in      8 

8 

a       r         w 

•t 

h    m 

I 

5  04  13.49 

+  12.066 

+  20  08  16.2 

+45.04 

22  31.7 

I 

9  09  46.22 

+  20.0x3 

+  18  12  21.0 

-  89. X3 

034.2 

2 

5  09  12.08 

12.6x6 

20  26  22.1 

45.38 

22  33.0 

2 

9  17  41.66 

19.609 

17  36  03.9 

92.24 

0  38.2 

3 

5  14  28.66 

13.564 

2044  31. 1 

45.30 

22  34.7 

3 

9  25  27.37 

19.  202 

16  58  36.2 

95.01 

0  42.0 

4 

5  2003.15 

14.310 

21  02  33.2 

44.80 

22  36.6 

4 

9  33  03.36 

18.798 

16  20  05.8 

97.47 

045.7 

5 

5  25  55-50 

15.05a 

21  20  18.0 

43.86 

22  38.8 

5 

9  40  29.71 

18.399 

15  40  39.9 

99.63 

049.2 

6 

5  32  05.59 

+  15.788 

+  21  37  34.7 

+  42.46 

22  41.3 

6 

9  47  46.56 

+  X8.OO7 

+  15  00  25.6 

—  101.5a 

052.5 

7 

5  38  33.26 

16.5x6 

21  54  12.2 

40.58 

2244.1 

7 

9  54  54.09 

X7.622 

14  19  29.2 

103.  X4 

055.7 

8 

5  45  18.27 

17.233 

22  09  58.8 

38.22 

22  47.2 

8 

10  01  52.49 

X7.246 

13  37  56.8 

104.52 

058.7 

9 

5  52  20.33 

17.935 

22  24  42.6 

35.35 

22  50.5 

9 

10  08  41.99 

16.880 

12  55  53.9 

105.68 

I  01.6 

lO 

5  59  38.96 

18.614 

22  38  1 1.7 

31.99 

22  54.? 

10 

10  15  22.83 

16.525 

12  13  25.8 

X06.63 

104.3 

II 

6  07  13.60 

+  X9.267 

+  22  50  14.2 

+  28.X2  j  22  58.1 

II 

10  21  55.25 

+  16.X79 

+  11  3037.5 

-X07.37 

I  06.9 

12 

6  15  03.54 

X9.888 

23  00  37.5 

23.74 

23  02.2 

12 

10  28  19.50 

15.844 

10  47  33.3 

107^ 

109.4 

13 

6  23  07.89 

20.468 

23  09  10. 1 

18.90 

23  06.6 

13 

10  34  35.83 

15.519 

10  04  17.5 

108.34 

I  II. 7 

|M 

6  31  25.60 

2X.00O 

23  15  40.9 

13.59 

23  II. I 

14 

10  40  44.48 

15.204 

9  20  54.1 

108.58 

I  13.9 

15 

1 

6  39  55-43 

21.479 

23  19  59.3 

7.88 

23  15.9 

15 

10  46  45.67 

X4.898 

8  37  26.8 

X08.67 

I  16.0 

i6 

6  48  36.00 

+  2X.893 

+  23  21  56.2 

+    1.80 

23  20.8 

16 

10  52  39.63 

+  X4.6OO 

+   75358.8 

—  108.63 

I  18.0 

17 

6  57  25.75 

22.24X 

23  21  23.5 

-   4.57 

23  25.8 

17 

10  58  26.55 

14.311 

7  10  33.6 

108.44 

I  19.8 

i8 

7  06  23.01 

22.517 

23  18  15.0 

XX.17 

23  30.9 

18 

II  04  06.63 

X4.03O 

6  27  14.4 

X08.14 

I  21.5 

19 

7  15  25.98 

22.7x9 

23  12  26.2 

17.92 

23  36.1 

19 

II  09  40.03 

13.755 

5  44  04.0 

X07.70 

I  23.1 

20 

7  24  32.93 

22.846 

23  03  54.4 

24.73 

2341.3 

20 

II  15  06.91 

13.486 

5  01  05.5 

X07.16 

I  24.6 

21 

73341.97 

+  22.896 

+  22  52  39.2 

-31.52 

23  46.5 

21 

II  20  27.39 

+  X3.22a 

+   4  18  21.5 

-X06.49 

I  26.0 

22 

7  42  51.35 

22.874 

a2  38  41.9 

38.22 

23  51.8 

22 

II  2541.59 

12.96a 

3  35  54.8 

X05.72 

I  27.3 

23 

7  51  59.38 

22.784 

22  22  05.8 

44.75 

23  56.9 

23 

II  3049.59 

I2.7Q5 

2  53  48.0 

104.84 

I  28.5 

24 

8  01  04.48 

22.631 

22  02  55.7 

51.05 

24 

II  35  51.46 

ia.451 

2  12  03.6 

103.84 

I  29.6 

25 

8  10  05.25 

22.424 

21  41  17.8 

57.06 

0  02.0 

25 

114047.24I 

12.197 

I  30  44.4 

xoa.74 

I  30.5 

26 

8  19  00.43 

+  22.X67 

+  21  17  19.3 

-62.75 

0  07.0 

26 

II  45  36.91 

+  11.943 

+   04952.9 

-101.53 

I  31.4 

27 

8  27  48.95 

2X.870 

20  51  08.5 

68.09 

0  II. 9 

27 

II  50  20.48 

XX.688 

+   009  31.7 

XOO.22 

I  32.2 

28 

8  36  29.91 

ai.539 

20  22  54.0 

73.05 

0  16.6 

28 

II  5457.91 

11.431 

—   0  30  16.5 

98.78 

I  32.9 

29 

8  45  02.62 

2X.X82 

19  52  44.9 

77.68 

021.3 

29 

II  59  29.12 

11.X69 

I  09  28.8 

97.23 

1  33.5 

[30 

8  53  26.48 

20.803 

19  20  50.2 

81.85 

025.7 

30 

12  03  53.99 

XO.902 

I  48  02.6 

95.56 

I  33.9 

31 

9  01  41.08 

+  20.413     +18  47  19.2 

-85.67 

0  30.0 

31 

12  08  12.39 

+  XO.629 

-   22554.6 

-  93.76 

I  34.3 

32 

1 

,           ] 

1 

9  09  46.22 

+  20.013 

• 

+  i8  12  21.0 

-89.13 

034.2 

32 

12  12  24.14 

+  10.348 

-   3  03  01.9 

1 

-  91.83 

I  34.5 

1 
Day  ol  the  Month.         6th.  ,  lOtn.   16th.   80th. 

86th. ,  SOth. 

Day  of  the  Month. 

4th. 

9th. 

14th. 

10th. '  24 

1 
1 

th.  1  20th. 

Sei 
He 

M                   w                   ff 

nidiameter     .     .     3.36  |  3.02  1  2.76 
ir.  Parallax     .     .    8.85  1 7.94   7.27 

'      r 

2.59 
6.83 

2. 

6. 

50    '       2.48 
60           6.54 

Semidiameter      .     . 
Hor.  Parallax      .     . 

It 

2.51 
6.61 

n 

2.57 
6.76 

M 

2.66 
6.99 

m 

2.77 
7.29 

2. 

7- 

1 

91     3.08 
68     8.12 

1 

Tl 

tie  sign  4-  prefixed  to  the  hourly  change  ol 
are  decreasing.    The  sign  —  indicai 

I  declii 
.es  tha 

lat 

t  n 

ion  indicates  that  north  declinations  are  increasing  or  si 
orth  declinations  are  decreasing  or  south  declinations 

oath  decli 
increasin 

inations 
g. 
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MERCURY,  1903. 


GREENWICH  MEAN  TIME. 

SEPTEMBER. 

1 

1 

OCTOBER. 

Day  of  Month. 

Apparent 

Right 
Ascension. 

Var.  of 

R.  A. 

for  I 

Hour. 

Apparent 
Dechnation. 

Var.  of 
Decl. 
fori 

Hour. 

Meridian 
Passage. 

a 

•s 

c 
0 

«^ 
0 

Apparent 
Ascension. 

Var.  of 

R.  A. 

for  I 

Hour. 

Apparent 
Declination. 

Var.  of 

Decl. 

fori 

Hour. 

Meridian, 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

h    m      s 

s 

0       •       » 

99 

h     m 

h    m      s 

s 

0          '         n 

fi 

h     m 

1     ^ 

12  12  24.14 

+  10.348 

-     3  03  01.9 

-    9X.83 

I  34.5 

I 

12  38  22.39 

-  9-343 

-7  1342.6 

+  X00.55 

U   OS  .  s 
}9S   &4  .  5 

2 

12  16  29.02 

10.056 

3  39  21.1 

89.76 

I  34.6 

2 

12  34  35.72 

9.505 

6  32  16.0 

X06.31 

23  46.8 

3 

12  20  26.75 

9.75a 

4  14  49.0 

87.52 

I  34.7 

3 

12  30  48.14 

9.416 

5  48  57.4 

109.84 

23  39.2 

4 

12  24  17.03 

9.435 

4  49  21.6 

85.15 

I  34.6 

4 

12  27  05.83 

9.065 

50444.1 

XXO.83 

23  31-8 

5 

12  27  59.50 

9.101 

5  22  54.9 

8a.  59 

I  34-3 

5 

12  23  35.12 

8.451 

4  20  38.7 

109.15 

23  24.6 

1 
6 

12  31   33.75 

4-   8.749 

-   5  55  24.6 

-  79.85 

I  33.9 

6 

12  20  22.17 

-  7.587 

-3  3745.2 

+  104.85 

23  17.9 

7 

12  34  59.30 

8.376 

6  26  46. 1 

76.90 

I  33-4 

7 

12  17  32.69 

6.50Z 

2  57  06.3 

97*99 

23  11.6 

8 

12  38  15.61 

7.979 

65654.1 

73.73 

I  32.7 

8 

12  15  11.62 

5.226 

2  19  39.4 

88.90 

23  05.9 

9 

12  41  22.08 

7.555 

7  25  43.2 

70.32 

I  31.9 

9 

12  13  23.00 

3.805 

I  46  14. 1 

77.92 

23  00.7 

lO 

12  44  18.04 

7.10a 

7  53  07.2 

66.64 

I  30.9 

10 

12  12  09.78 

2.284 

I  17  30.5 

65.50 

22  56.1 

1 

II 

12  47  02.74 

-f  6.6x6 

—  8  18  59.4 

-  6a.66 

I  29.6 

II 

12  II  33.82 

—  0.708 

-0  53  57.8 

+   52.09 

1 
22  52.2 

12 

12  49  35.35 

6.095 

8  43  12.5 

58.37 

I  28.2 

12 

12  II  35.90 

+  0,880 

0  35  54.5 

38.12 

22  48.9 

13 

12  51  54.98 

5.534 

9  05  38.4 

53.73 

I  26.6 

13 

12  12  15.85 

2.441 

0  23  29.3 

23.99 

22  46.2 

14 

12  54  00.63 

4-930 

9  26  08.4 

48.70 

I  24.7 

14 

12  13  32.62 

3.942 

0  16  41.6 

+  iao5 

2244.1 

15 

12  55  51.24 

4.280 

9  44  32.6 

43.25 

I  22.6 

15 

12  15  24.50 

5.364 

0  15  23.1 

-     3.41 

22  42^  , 

i6 

12  57  25.69 

+  3.58a 

—  1000  40.5 

-  37-33 

I  20.3 

16 

12  17  49.29 

+  6.683 

—0  19  19.8 

-  x6.x8 

22  41.5 

17 

12  58  42.78 

a.833 

10  14  20.7 

30.93 

I  17.6 

17 

12  20  44.39 

7.889 

0  28  12.8 

38.08 

22  40.9 

:i8 

1 

12  59  41.26 

a.o3i 

10  25  20.7 

23.98 

I  14:6 

18 

12  24  07.03 

8.978 

0  41  40.2 

39.02 

22  40.8 

19 

13  00  19.88 

1. 178 

10  33  27.2 

16.46 

I  11.3 

19 

12  27  54.37 

9.947 

0  59  17.8 

48.93  1  22  41.0    1 

20 

13  00  37.42 

+  o.a74 

10  38  26.3 

-     8.36 

I  07.6 

20 

12  32  03.57 

10.800 

I  20  40.8 

57.80 

22  41.5 

21 

13  00  32.65 

—  0.679 

-104003.5 

+     0.36 

I  03.6 

21 

12  36  31.94 

+  11.545 

- 1  45  24.0 

-  65.64 

22  42.3 

22 

13  00  04.51 

1.673 

10  38  04.2 

9.69 

059.2 

22 

12  41  16.94 

12.188 

2  1303.2 

72.47 

22  43.3 

,23 

12  59  12.15 

a.695 

10  32  13.9 

19-59 

054.4 

23 

12  46  16.24 

12.739 

2  43  14.7 

78.34 

22  44.5 

I24 

12  57  54-96 

3.737 

10  22  20.1 

29.99 

0  49.2 

24 

12  51  27.74 

13.207 

3  15  36.7 

83.34 

22  46.0 

25 

12  56  12.78 

4.776 

10  08  II. 2 

40.81 

043.5 

25 

12  56  49.58 

13.602 

3  49  48.7 

87.53 

22  47.5 

26 

12  54  05.91 

-  5.790 

-  94939.7 

+  51.85 

037.5 

26 

13  02  20.12 

+ 13.934 

-42532.1 

-  90.97 

22  49.2 

27 

12  51   35.32 

6.748 

9  26  42.4 

62.91 

0  31.0 

27 

130757.96 

X4.2XX 

5  02  29.9 

93.74  ,  22  51.0  1 1 

28 

12  48  42.70 

7.690 

8  59  22.5 

73.68 

0  24.2 

28 

13  13  41.88 

14.442 

5  40  26.9 

95-91 

22  52.9 

29 

12  45  30.57 

8.367 

8  27  50.9 

83.82 

0  17.1 

29 

13  19  30.87 

14.634 

61909.3 

97.54 

22  54.8 

;30 

12  42  02.37 

8.953 

7  52  27.6 

92.92 

009.8 

30 

13  25  24.06 

14-794 

6  58  25.1 

98.70 

22  56.8 

31 

12  38  22.39 

-  9.343 

-  71342.6 

+  100.55 

5   0    OS.  8 

\n  M.ft 

31 

13  31  20.75 

+  X4.9** 

-7  38  03.5 

-  99.44 

22  58.9 

32 

12  34  35-72 

-  9.505 

—  6  32  16.0 

+  106.31 

2346-8 

33 

13  37  20.34 

+ 15.037 

-8  17  55.1 

-  99.80 

23  ox.o 

1 

Day  of  the  Men 

th. 

8d.      8th. 

1 

18th. 

18th. 

2Sd. 

SSth. 

Day  of  the  Month. 

8d. 

8th. 

18th. 

18th. 

Ud. 

98th. 

Se 
He 

midiameter  . 
)r.  Parallax  . 

• 
• 

•• 

329 

8.68 

n 

3.56 
9.37 

3.8fi 
10.22 

;  4.26 

!  11.23 

12 

*• 

f.68 

!33 

H 
5.0a 
1324 

Semidiameter  .     . 
Her.  Parallax  .     . 

5.07 
1337 

n 

4.69 
12.36 

4.0; 
10.72 

f    3.48 
J    9.19 

n 

3.06 
8.06 

M 

2.77 
7.29 

1 
1 

I 

fOTS.— The  sign  -j-  indicates  north 

declinations ;    the  sign  —  indicates  south  declinations 

*m 
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GREENWICH  MEAN  TIME. 


NOVEMBER. 


DECEMBER. 


c 
o 


I 

2 

3 

4 
5 

6 

7 
8 

9 
lo 

II 

12 

13 

14 
15 

16 

17 
18 

19 

20 

21 
22 

23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


Apparent 

RiRht 
Ascension. 


Noon, 


h  m   s 
3  37  20.34 
3  43  22.37 
3  49  26.46 

3  55  32.31 

4  01  39.70 

4  07  48.44 
4  13  58,42 

4  20  09.55 

4  26  21.77 

4  32  35.06 

4  38  49-42 
4  45  04-85 
4  51  21.37 

4  57  39.03 

5  03  57-85 

5  10  17.90 
5  16  39.22 
5  2301.86 
5  29  25.85 

5  35  51.25 

5  42  18. II 

5  48  46.47 

5  55  16.38 

6  01  47.86 
6  08  20.93 

6  14  55.62 
6  21  31.94 
6  28  09.89 
6  34  49.46 
6  41  30.63 

6  48  13.37 
6  54  57.63 


Var.  of 
R.  A. 
for  I 

Hour, 


Noon, 


+ 15.037 
15.130 
15.210 

15.  «77 
J  5. 337 

+  X5.391 
15-440 
15.487 
15.53a 
13.576 

-f- 15.621 
15.665 

15.7" 
15.760 
15.809 

+  X5.861 
15.915 
15.971 
16.099 

16.088 

+  16.150 
16.214 
16.279 

16.345 
16.4XZ 

+ 16.479 
16.547 
16.6x4 

Z6.682 
16-746 

+  Z6.813 
+  X6.875 


Apparent 
Declination. 


Noon. 


8  17  55-1 

8  57  51.5 

9  37  45-2 
o  17  29.7 

0  56  59.2 

1  36  08.7 

2  14  53.7 

2  53  10.2 

3  30  54.6 

4  08  03.7 

4  44  34-6 

5  20  24.8 

5  55  31.7 

6  29  53.2 

7  03  27.2 

7  36  H.8 

8  08  05.2 

8  39  05.7 

9  09  II. 6 

9  38  21.4 


-  20  06  33.5 
20  33  46.5 

20  59  58.9 

21  25  09.2 

21  49  16. 1 

-  22  12  18. 1 

22  34  13.7 

22  55  01.6 

23  1440.3 
23  33  08.6 

-  23  50  24.8 


Var.  of 
Decl. 
for  1 

Hour. 


Noon. 


—  99.80 
99.84 
99.59 
99.08 

98.34 

-97.4a 
96.31 
95.04 
93.63 
92.10 

—  90.46 
88.70 
86.86 
84.93 
82*90 

—  80.80 

76.63 

76.39 
74.09 

71.7a 

—  69.28 
66.79 
64.23 
61.62 

58.95 

—  56.21 
53.42 

50.56 

47.65 
44.69 

—  41.66 


—  24  06  27.6      -  38.57 


o 


Meridian 
Passage.    «« 


Q 


h     m 
23  01. o 

2303.1 

23  05.2 

23  07.4 
2309.6 

23  II. 8 

23  14-1 
23  16.4 

23  18.6 

23  20.9 

2323.3 
23  25.6 

23  28.0 

2330.3 
2332.7 

23  35-1 
23  37.6 
23  40.0 

23  42.5 
23  45'0 

23  47.6 

2350.1 

23  52.7 

23  55-3 
2358.0 


o  00.6 
003.3 
o  06.0 
008.8 

o  1 1.6 
o  14.4 


I 
2 
3 
4 
5 

6 

7 
8 

9 
10 

II 
12 
13 
14 
15 

16 

17 

18 

19 
20 

21 
22 

23 
24 
25 

26 

27 

28 

29 

30 

31 
32 


Apparent 

RiRht 
Ascension. 


Noon. 


h   m       s 
648  13-37 

6  54  57-63 

7  01  43.36 

7  08  30.49 
7  15  18.91 

7  22  08.54 
7  28  59.23 

7  35  50.85 
7  42  43-22 
74936.15 

7  56  29.41 

8  03  22.74 
8  10  15.85 
8  17  08.41 
8  24  00.05 

8  30  50.34 
8  37  38.82 

8  44  24.94 
8  51  08.10 

8  57  47.62 

9  04  22.74 
9  10  52.59 
9  17  16.18 
9  23  32.41 
9  29  40.04 

9  35  37-65 
9  41  23.66 

9  46  56.24 

9  52  13.40 
9  57  12.88 


20  01  52.20 
20  06  08.60 


Var.  of 
R.  A. 
fori 

Hour. 


Noon. 


+  16.813 
16.875 

S6.935 
16.991 
17.044 

+  X7.09X 
17.13a 
17.168 

17.195 
i7.ax4 

+ 17.222 
17.222 
17.204 
17.174 

17.127 

+ 17.061 

16.975 
16.865 
16.727 
Z6.561 

+ 16.360 

X6.13Z 

XS.838 
15-506 

X5.X90 

4- 14.671 
14-151 
X3.551 
X2.863 

X2.076 

+  IX.18X 
+  10.165 


Apparent 
Declination. 


Noon. 


-23  50  24.8 
24  06  27.6 
24  21  15.7 

24  34  47-7 

24  47  01.7 

-  24  57  56.9 

25  07  31.7 
25  15  44-8 
25  22  34.8 
25  28  00.5 

-  25  32  00.7 
25  34  34-2 
25  35  39-9 
25  35  16.9 
25  33  24.4 

-  25  30  01.7 
25  25  08.3 
25  18  44.1 
25  10  48.7 
25  01  22.9 

-  24  50  27.1 
24  38  03.0 
24  24  1 1.8 
24  08  56.0 
23  52  18.9 

-  23  34  24.2 
23  15  16.9 
22  55  03.3 
22  33  50.4 
22  II  47.2 

-  21  49  04.1 
-ai  25  53.1 


Var.  of 

Decl. 

for  I 

Hour. 


Noon. 


—  41.66 
38.57 
35.43 

32.22 

28.95 

—  25.63 
22.26 

18.82 

15.34 
XI.80 

—  8.21 

4.57 

—  0.90 

+  2.82 
6.56 

+ 10.33 

X4.12 

17.91 

21.70 

a5.44 

+  29.16 
33.83 
36.41 
39.87 
43.19 

+  46.33 
49-34 
51.86 

54.15 
56.04 

+  57.47 
+  58.36 


Meridian 
Passage. 


h     m 
o  11.6 

o  14.4 

o  17.2 

o  20.0 

o  22.9 

o  25.8 
o  28.7 
o  31.6 
o  34.6 

037.5 

040.5 

043-4 
o  46.4 

049.3 

o  52.2 

055.1 

0  58.0 

1  00.8 

I  03^6 
I  06.3 

I  09.0 

I  II.5 
I  14.0 

1 16.3 

1 18.5 

I  20.5 
1  22.3 
I  23.9 
I  25.2 
I  26.2 

I  26.9 

I  27.3 


Day  of  the  Mcmth. 


Semidiameter 
Hor.  Parallax 


2d. 

2.57 
•6.79 

7th. 

18th. 

17th. 

89d. 

2.45 
6.45 

n 

2.37 
6.25 

n 
2.32 

6.12 

2.30 
6.07 

27th. 


Day  of  the  Month. 


2.31 
6.08 


Semidiameter 
Hor.  Parallax 


9d. 


2.33 
6.15 


7  th. 


2.38 
6.28 


18th. 


2.47 
6.49 


17th. 


2.59 
6.82 


82d. 


2.76 
7.28 


27  th. 


3.02 
7-95 


38d. 


3.39 
8.94 


The  sign  -+  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  or  south  declinations 
are  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreasing  or  sonth  declinationa  increaaiiig. 
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VENUS,  1903. 


GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

ji 

g 

s 

o 

Id 
Q 

Apparent 

RiRht 
Ascension. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var,  of 
Decl. 
for  I 
Hour. 

Meridian 
Passage. 

1 

0 

Q 

Apparent 
Ascension. 

Var.  of 
R.  A. 
for  1 
Hour. 

Apparent 
Decimation. 

Var.  of 
Decl. 
for  X 
Hour. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h    m     8 

8 

0     t      ft 

w 

h    ni 

h   m     s 

8 

0              •                M 

ft 

h    m 

I 

19  18  20.69 

+  13.600 

-23  14  09.5 

+20.64 

038.5 

I 

21  58  20.71 

+  12.109 

-135948.8 

+  64.30 

C  16.3 

2 

19  23  46.73 

13.569 

23  05  32.7 

22.42 

0  40.0 

2 

22  03  10.72 

12.060 

13  33  54-2 

65.22 

[  17.2 

3 

19  29  12.01 

'3.536 

22  56  13.4 

24.18 

041.5 

3 

22  07  59.56 

12.012 

1307  37.9 

66.11 

[  18. 1 

4 

19  34  36.46 

13.501 

22  46  I2.I 

25.92 

043.0 

4 

22  12  47.24 

11.964 

12  41  00.6 

66.97 

[  19.0 

5 

19  40  00.04 

13.464 

22  35  29.2 

27.64 

044-5 

5 

22  17  33.79 

11.917 

12  14  03.1 

67.80 

[  19.8 

6 

19  45  22.70 

+  13.425 

—  22  24  05.1 

+29.35 

045-9 

6 

22  22  19.24 

+  11.871 

-II  46  46.2 

+68.59 

[  20.6 

7 

195044-39 

13.384 

22  12  00.4 

31.04 

047-3 

7 

22  27  03.61 

z 1.826 

II  19  10.8 

69.35 

[  21.4 

8 

19  56  05.08 

13.341 

21  59  15.6 

32.70 

0  48.7 

8 

22  31  46.93 

11.783 

lo  51  17.5 

70.08 

[  22.2 

9 

20  oi  24.71 

13.296 

21  45  5I-I 

34-34 

0  50.1 

9 

22  36  29.23 

XI. 742 

10  23  07.2 

70.77 

i  23.0 

lO 

20  06  43.26 

13.250 

21  31  47-5 

35-95 

051.5 

10 

22  41  10.54 

11.702 

9  54  40.6 

71.43 

[23.7 

1 

II 

20  12  00.69 

+  i3.aoa 

—  21   17  05.5 

+  37.54 

0  52.8 

II 

22  45  50.90 

+  11.663 

-  9  25  58.5 

+  72.06 

[  24.4 

12 

20  17  16.97 

13.153 

21  01  45.5 

39.10 

054.1 

12 

22  50  30.35 

11.625 

8  57  01.7 

72.66 

:  25.1 

13 

20  22  32.08 

13.104 

20  45  48.3 

40.64 

055-4 

13 

22  55  08.92 

11.589 

8  27  50.9 

73.23 

c  25.8 

M 

20  27  46.00 

13.054 

20  29  14.4 

42.15 

056.7 

14 

22  59  46.65 

".555 

7  58  26.8 

73.76 

[  26.5 

15 

20  32  58.71 

13*003 

20  12  04.4 

43.64 

0  58.0 

15 

23  04  23.58 

11.523 

7  28  50.3 

74.26 

I  27.2 

i6 

20  38  10.18 

+  12.95a 

- 19  54  I9-0 

+  45." 

059.2 

16 

23  08  59.75 

+ 11.492 

—  6  59  02.2 

+  74.73 

[  27.9 

17 

20  43  20.40 

12.900 

19  35  59.0 

46.54 

I  00.4 

17 

23  13  35.20 

11.462 

6  29  03.1 

75.  J  7 

[  28.6 

i8 

20  48  29.36 

12.847 

19  17  04.9 

47.94 

I  01.6 

18 

23  18  09.97 

11.434 

5  58  53.8 

75.58 

[  29.2 

19 

20  53  37-06 

12.794 

18  57  37-5 

49.31 

I  02.8 

19 

23  22  44.10 

11.408 

52835.1 

75.96 

[  29.8  1 

20 

20  58  43.48 

12.741 

18  37  37-5 

50.65 

I  04.0 

20 

23  27  17.63 

11.385 

4  58  07.7 

76.31 

[  30.4 

21 

21  03  48.61 

+  12.687 

—  18  17  05.7 

+  51.97 

I  05.2 

21 

23  31  50.60 

+  11.364 

-   4  27  32.4 

+  76.63 

[  31.0 

22 

21  08  52.45 

12.633 

17  56  02.7 

53-26 

I  06.3 

22 

23  36  23.05 

11.344 

3  5^  49.9 

76.91 

:  31-6 

23 

21  13  55-OI 

12.579 

17  34  29.3 

54.51 

I  07.4 

23 

23  40  55-02 

11.325 

3  26  01. I 

77.16 

:  32.2 

24 

21  18  56.27 

12.525 

17  12  26.3 

55.73 

I  08.5 

24 

23  45  26.55 

11.307 

2  55  06.6 

77.38 

[  32.8 

25 

21  23  56.25 

12.472 

16  49  54.4 

56.92 

I  09.6 

25 

23  49  57.68 

11.290 

2  24  07.2 

77.56 

c  33.3 

26 

21  28  54.94 

+ 12.419 

-162654.4 

+  58.07 

I  10.6 

26 

23  54  28.46 

+  ".275 

-   I  53  03.6 

+77.71 

33.9 

27 

21  33  52.35 

12.366 

16  03  27.1 

59.19 

I  II. 6 

27 

23  58  58.93 

11.262 

I  21  56.7 

77.83 

34.5 

'28 

21  38  48.51 

12.313 

15  39  33-4 

60.28 

I  12.6 

28 

0  03  29.12 

11.251 

0  5047.1 

77.92 

35-1; 

29 

21  43  43-42 

12.261 

15  15  13-9 

61.34 

I  13-6 

29 

0  07  59.06 

11.242 

-  0  19  35.7 

77.99 

35-6 

30 

1 

21  48  37.08 

I2.2IO 

14  50  29.4 

62.36 

I  14.5 

30 

0  12  28.80 

11.236 

+   0  1 1  36.9 

78.03 

[  36.1 

31 

21  53  29-50 

+  12.159 

—  14  25  20.8 

+  63.35 

I  15.4 

31 

0  16  58.39 

+  11.231 

+  04249.9 

+  78.03 

36.7 

32 

21  58  20.71 

+  12.109 

-135948.8 

+  64.30 

I  16.3 

32 

0  21  27.87 

+  11.228 

+    I  14 

02.6 

+  78.00 

:  37.2 

Day  of  the  Month. 

1st. 

6th. 

11th. 

16th.   21st. 

1 

21 

kh. 

f 

81st. 

Day  of  the  Month. 

6th. 

10th. 

16th. 

20th. 

26th. 

1 

1 
1 

f* 

•f 

W              J          f9 

> 

•♦ 

If 

M 

tt 

1    .. 

Semidiameter . 
Hor.  Parallax . 

5.06 
5.21 

5.08 
523 

5.11 
5.26 

514 
529 

517 
532 

5- 
5. 

20 

36 

524 
5.40 

Semidiameter     .... 
Hor.  Parallax     .... 

5.28 
5.44 

533 
549 

5.38 
5.54 

5-44 
5.60 

550 
5.66 

Note.— The  sign  -f  indicatet  north 

« 

*                             

declinations ;  the  sign  —  indicates  south  declinations 

1 

VENUS,  1903. 
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GREENWICH  MEAN  TIME. 

MARCH. 

APRIL. 

4 

d 
o 

o 

1 

Apparent 
Ascension. 

Var.  of 
R.A. 
fori 

Hour. 

Apparent 
DecunatiozL 

Var.  of 

Decl. 

fori 

Hour. 

Meridian 
Passage. 

• 

% 

>* 

Apparent 
Ascension. 

Var.  of 
R.A. 
fori 

Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 

Hour. 

Meridian 
Passage. 

Noon^ 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

s 

Noon, 

Noon. 

h   m      s 

s 

0      t       tt 

tt 

h    m 

h    m     s 

0      t       It 

09 

h     zn 

z 

0  07  59.06 

•y  ZI.243 

-    0  19  35.7 

+  77.99 

35.6 

I 

2  29  08.38 

-f-zz.768 

+ 14  55  53.0 

+  64.75 

154.5 

2 

0  12  28.80 

X 1.236 

+    0  II  36.9 

78-03 

:  36.1 

2 

2  33  51.25 

IZ.806 

15  21  36.2 

63.83 

I  55.3 

3 

0  16  58.39 

ZI.33X 

0  42  49.9 

78.03 

36.7 

3 

2  38  35.03 

XZ.844 

15  46  56.9 

63.88 

I  56.1 

4 

0  21  27.87 

zi.aaS 

I  14  02.6 

78.00 

:  37.2 

4 

2  43  19.73 

ZZ.883 

16  II  54.4 

6i.go 

I  56.9 

5 

0  25  57.27 

X1.236 

I  45  14. 1 

77.94 

:  37.7 

5 

2  48  05.35 

ZZ.93Z 

16  36  28.1 

60.89 

I  57.7  , 

6 

0  30  26.64 

+  XX.M5 

+    2  16  23.8 

+  77.85 

38.3 

6 

2  52  51.91 

-f  IX.960 

+  17  00  37.1 

+  59.85 

158.5 

7 

0  34  56.01 

ZI.335 

2  47  30.9 

77.73 

:  38.9 

7 

2  57  39.42 

ZZ.999 

17  24  20.8 

58.76 

159.4 

8 

0  39  25.43 

xz.a27 

3  18  34.7 

77.58 

:  39.4 

8 

3  02  27.89 

Z3.039 

17  47  38.4 

57.68 

200.3 

9 

0  43  54.91 

ZX.23X 

3  49  34.4 

77.39 

t  39-9 

9 

3  07  17.32 

Z3.079 

18  10  29.2 

56.55 

2  01.2 

lO 

0  48  24.50 

2x.a37 

4  20  29.4 

77.X7 

40.4 

10 

3  12  07.72 

X3.ZI9 

18  32  52.5 

55.39 

202.1 

II 

0  52  5430 

+  ".845 

+   4  51  18.8 

+  76.9* 

.  41.0 

II 

3  16  59.08 

-f-  X3.Z60 

+ 18  54  47.7 

+  54.ao 

2  03.0 

12 

0  57  24.34 

xi.as6 

5  22  01.9 

76.65 

:  41.6 

12 

3  21  51.42 

z3.aoz 

19  16  14.0 

53.98 

203.9 

13 

I  01  54.63 

ZX.968 

5  52  38.1 

76.35 

[  42.1 

13 

3  26  44.73 

X3.343 

19  37  10.8 

51.73 

2  04.8 

14 

I  06  25.18 

zz.aSz 

6  23^06.6 

T&oz 

42.7 

14 

3  31  39.02 

i3.a8a 

19  57  37.4 

50.46 

2  05.8 

15 

I  10  56.07 

ZZ.996 

6  53  26.7 

75.64 

43.3 

15 

3  36  34.27 

X3.333 

20  17  33.1 

49.16 

206.8 

i6 

I  15  27.33 

-f-  zz.3xa 

+   72337.7 

+  75.24 

43.9 

16 

3  41  30.49 

+  13.363 

+  20  36  57.3 

+  47.84 

2  07.8 

17 

I  19  59.02 

ZZ.330 

7  53  38.8 

74.8ai 

44.5 

17 

3  46  27.65 

Z3.40I 

20  55  49.4 

46.49 

208.8 

i8 

I  24  31.16 

XI. 349 

8  23  29.3 

74.37 

[45.1 

18 

3  51  25.75 

X3.439 

21  Z4  08.7 

45.11 

2  09.8 

19 

I  29  03.79 

ZZ.370 

8  53  08.5 

73.88 

45.7 

19 

3  56  24.77 

13.477 

21  31  54.5 

43.70 

2  10.8 

20 

I  33  36.96 

ZX.393 

9  22  35.7 

73.36 

46.3 

20 

4  01  24.69 

xa.5X4 

21  49  06.4 

43.87 

2  IZ.9 

21 

I  38  10.72 

-f  ZZ.4Z8 

-f  9  51  50.1 

+  73.8Z 

46.9 

21 

4  06  25.48 

+  xa.55x 

+  22  05  43.8 

-f- 40.8a 

2  Z3.0 

22 

I  42  45.08 

ZZ.444 

10  20  50.9 

73.24 

47.6 

22 

4  "  27.14 

xa.587 

22  21  46.0 

39.34 

2  Z4.I 

23 

I  47  20.04 

ZZ.471 

10  49  37.5 

71.63 

[48.2 

23 

4  16  29.62 

Z3.63X 

22  37  12.6 

37.84 

2  15.2 

24 

I  51  55.67 

ZI.500 

II  18  09.2 

70.99 

:  48.8 

24 

4  21  32.90 

xa.653 

22  52  03.0 

36.3a 

2  16.3 

25 

I  56  32.02 

11.530 

II  46  25.0 

70.3a 

4^.5 

25 

4  26  36.93 

Za.684 

23  06  16.4 

34.78 

217.4 

26 

2  01  09.10 

+  ZZ.56Z 

+  12  14  24.4 

+  69.63 

50.2 

26 

4  31  41.69 

+  13.7x3 

-f  23  19  52.7 

+  33.33 

2  18.6 

27 

2  05  46.94 

IZ.593 

12  42  06.6 

68.88 

:  50.9 

27 

43647.14 

Z3.740 

23  32  51.3 

31.66 

2  19.7 

28 

2  10  25.56 

ZZ.626 

13  09  30.8 

68.ZZ 

.  51.6 

28 

4  41  53-23 

ia.765 

2345  11.7 

30.07 
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24 

111905.32 

5.401 

I  54  30-2 

4-» 

21    10.6 

as 

II  08  17.81'       4.-19 

3  10  10.3 

48.67 

2250.4 

^5 

11  31  17.58 

5.6.7 

I  52  15-5 

6.6. 

3.08.9 

36 

II  06  42.34  1    -3.817 

-3  50  53.0 

+48.56 

21  45.1 

26 

"  23  34-96 

+  5-»«S 

+ 1  49  12-8 

-    8-59 

2107.4 

a? 

II  05  14.261       3-)"> 

2  31  31.6 

48.19 

32  39-9 

27 

II 25  57.25 

6.016 

I  45  23-' 

10-33 

31  06.0  1 

38 

110354.00 

3- '76 

1  11  81-7 

47.38 

2234.8 

28 

II  2824.17 

6.117 

I  40  47-3 

.1-43 

21  04.6 

ag 

1.0241.95 

1.S27 

I  53  29-7 

46.73 

3139-8 

39 

II 3055-81 

6.399 

I  35  26.4 

14-18 

21    03.3 

30 

1.  01  38.41 

1466 

13300.6 

43-63 

31  34.9 

30 

II  33  3>-7o 

6.376 

1  19  21.6 

16.08 

31    02.0 

11 

110043.65 

-J-os* 

-I  1659.9 

+44.38  1110.1 

11 

II  36  11-76 

+  6.748 

+  128  34.1 

-17-84 

31  00.7 

33 

10  59  57.87 

-'■'" 

-05931.6 

+41.93     32  15.6 

32 

"  38  55-83 

*"- 

+  1  1504.8 

-19.56 

20  59-5  I 

EH 

„„..„„,.,  1  .. 

8th. 

■lib. 

18di. 

Md.  1  nib. 

yorihoMonlh.        td. 

r.  Parallax.    ,28,17 

81b.     Itib. 

25-58  123.74 
36,34  134.45 

■sth.    n 

1-97  ta 
1.61  ,20 

,d,    Wih. 

34  18.84 
93  I9-40, 

Se 

He 

T.  Parallax.     . 

27»3 
38,03 

28.79 
29.63 

19.87 

30.74 

30.17 
31.16 

.  1  . 

19.91  28.88 
30.79  29-71 

Se 
Ho 
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GREENWICH  MEAN  TIME. 


B 
O 

o 

Q 


15 

16 

17 
18 

19 
20 

21 
22 

23 

24 
25 

26 

27 
28 

29 
30 

31 


NOVEMBER. 


Apparent 

Right 
Ascension. 


Noon. 


h  m       8 

1  II  38  55-83 

2  II  41  43.75 

3  II  44  35-38 

4  II  47  36.56 

5  II  50  29.16 

6  II  53  31.06 

7  II  56  36.12 

8  II  59  44.22 

9  12  02  55.25 

10  12  06  09.10 

11  12  09  25.65 

!2  12  12  44.80 

13  12  16  06.46 

14  12  19  30.53 


12  22  56.92 

12  26  25.55 
12  29  56.33 
12  33  29.19 

12  37  04.07 

12  40  40.90 


12 
12 
12 
12 
12 

13 
13 
13 
13 
13 


44  19-63 

48  00.20 
51  42.57 

55  26.69 

59  12.54 

03  00.08 
06  49.28 
10  40.10 

14  32.53 
18  26.54 


Var.  of 

R  A. 

fori 

Hour. 


Noon. 


13  22  22.12 


32  '   13  26  19.25 


S 
+  6.914 

7.075 

7.839 

7.376 
7.516 

+  7-649 

7-775 
7-897 
8.015 
8.130 

+  8.a4a 
8.351 
8.455 
8.554 
8.649 

+  8.740 
8.826 
8.910 
8.992 
9.072 

+  9.150 
9.227 
9.302 

9-375 
9.446 

+  9.516 

9.584 

9.651  I 

I 

9.717 
9.783  I 

j 
+  9.848 

+  9.913 


Apparent 
Decimation. 


Noon. 


+  I  15  04.8 
I  06  54.8 
O  58  05.2 
o  48  37.2 
o  38  31-7 

+  o  27  49.8 

o  16  32.7 

+  004  41.5 

-  o  07  42.7 
o  20  38.9 

-  o  34  05-9 

0  48  02.6 

1  02  27.8 
I  17  20.4 

1  32  39-4 

-  I  48  23.7 

2  04  32.1 
2  21  03.6 

2  37  57-1 

2  55  II-5 

-  3  12  45-9 

3  30  39-2 

3  48  50.3 

4  07  18.3 

4  26  02.2 

-  4  45  oi.o 

5  04  13.8 
5  23  39-5 

5  43  17-2 

6  03  06.1 

-6  23  05.1 
-643  12.9 


Var.  of 

DecL 

for  I 

Hour. 


Noon. 


19.56 

21.24 

22.87 

24.45 
25.99 

27.48 

28.92 
30.32 

31.68 
32.99 

34-25 
35.46 
36.6a 

37.74 
38.81 

39.84 
40.83 
41.78 
42.68 

43.53 

44.33 
45.09 
45.81 
46.49 
47.13 

47.73 
48.30 
48.83 
49-31 
49.75 

50.15 
50.50 


Meridian 
Passage 


h     m 
20  59.5 
20  58.4 

20  57-4 
20  56.5 
20  55.6 

20  54.7 
20  53.9 
20  53.2 
20  52.5 
20  51.8 

20  51. 1 
20  50.5 
20  50.0 

20  49.5 
20  49.0 

20  48.5 
20  48.1 
20  47.8 

20  47.5 
20  47.2 

20  46.9 
20  46.7 
20  46.5 
20  46.3 
20  46. 1 

20  45.9 
20  45.8 
20  45.8 
20  45.7 
20  45.7 

20  45.7 
20  45.8 


DECEMBER. 


a 

o 


'  Day  of  the  Month. ,     2d. 


Semidiameter 
Hor.  Parallax 


1749 
18.02 


7  th. 


ISth. 


16.29 
16.78 


15-23 
15.68 


I 


17th. 


14.28 
14.70 


aad. 


13-44 
13.84 


87th. 


12.69 
1307 


I 
2 

3 
4 
5 

6 

7 
8 

9 
zo 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 

23 

24 
25 

26 
27 
28 
29 

30 

31 
32 


Apparent 

Right 
Ascension. 


Noon. 


h  m       s 
13  22  22.12 

13  26  19.25 

13  30  17.92 

13  34  18.12 

13  38  19.84 

13  42  23.07 
13  46  27.81 

13  50  34-04 
135441.76 

13  58  50.95 

14  p3  01.61 

1407  13-73 
14  II  27.30 

14  15  42.32 
14  19  58-77 

14  24  16.65 
14  28  35.95 
14  32  56.67 
14  37  18.81 
14  41  42.36 

14  46  07.32 

14  50  33-69 
14  55  01.47 

14  59  30.66 

15  04  01.25 

15  08  33.25 
15  13  06.66 
15  17  41.47 
15  22  17.69 
15  26  55.31 

15  31  34-33 
15  36  14-75 


Var.  of 
R.  A. 
for  I 

Hour. 


Noon. 


4-  9.848 
9.913 

9.977 
:ao4i 
:o.i04 

0.Z67 
0.229 
0.29Z 

0.352 
0.413 

0.474 
0535 

0.595 
0.655 

0.715 

0.775 
0.834 
0.892 
0.951 

I.OIO 

1.069 

1. 128 

1. 186 

1.244 
1.303 

1.362 
I.42I 
X.480 

1-539 
1.597 


+ 
+ 


1-655 
1.713 


Apparent 
Decimation. 


Noon. 


6  23  05.1 

6  43  12.9 

7  03  28.8 
7  23  52.1 

7  44  21.7 

8  04  56.6 
8  25  36.0 

8  46  18.8 

9  07  04.1 
9  27  51.0 

9  48  38.4 
10  09  25.4 

10  30  II. I 

10  50  54-5 

11  II  34.6 

II  32  10.5 

11  5241-3 

12  13  06.0 

12  33  23.7 

12  53  33.6 

13  13  34.6 

13  33  25.9 

13  53  06.6 

14  12  35-7 
14  31  52.5 

14  50  56.0 

150945.3 

15  28  19.6 

15  46  38.0 

16  04  39.7 

16  22  23.8 
16  3949.4 


Var.  of 
Decl. 
fori 
Hour. 


Noon. 


50.15 
50.50 
50.83 
SZ.iz 
51.35 

51.55 
51.71 
51.83 
51-91 
51.95 

51-95 
51.93 
51-87 

51.77 
51.6a 

51.42 

5Z.z6 
50.87 

50.55 
50.20 

49.82 
49.42 
48.98 

48-49 
47.95 

47.37 
46.74 

46.09 

45.40 

44.69 


Meridian 
Passage 


h  m 
20  45.7 
20  45.8 
20  45.8 
20  45.9 
20  46.0 

20  46. 1 
20  46.3 
20  46.5 
20  46.7 
20  46.9 

20  47.2 
20  47.5 
20  47.8 
20  48.1 
20  48.4 

20  48.8 
20  49.2 
20  49.6 
20  50.0 
20  50.5 

20  51.0 
20  51.5 
20  52.1 
20  52.7 
20  53-3 

20  53.9 

20  54-5 
20  55.1 
20  55.8 
20  56.5 


-43.95    2057.3 


-43.17 


20  58.0 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


2d. 

7  th. 

19th. 

17th. 

88d. 

«7th. 

9.53 
9.81 

n 
12.01 
12.37 

II.4I 

11.75 

M 

10.86 
II. 19 

10.38 
10.68 

ft 

993 
10.22 

8Sd. 


9.16 
943 


The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  or  south  declinations 
are  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreasing  or  south  declinations  increasing. 
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MARS,  1903. 


GREENWICH  MEAN  TIME.                                                  1 

JANUARY. 

1 
FEBRUARY. 

a 
o 

o 

Apparent 
Ascension. 

Var.  of 

rTa. 

for  I 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  1 
Hour. 

Noon. 

Meridian 
Passage. 

g 

.    0 

Apparent 
Ascension. 

Var.  of 
R.A. 
for  I 

Hour. 

Apparent 
Ddclination. 

Var.  of 
Uecl. 
for  I 
Hour.     1 

1 

Noon. 

kferidiau 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

H 

h  m     s 

s 

O          t             t 

H 

h     m 

h    m     s 

S' 

0      t 

It 

h    m 

I 

12  23  01.68 

+  3.700 

+    o  o6  57.6 

—  21.42 

17  41.4 

I 

12  58  21.43 

+  X.774 

—    3  05  00.2 

-    8.32 

16  I4.1 

2 

12  24  29.93 

3.655 

—   0  01  32.7 

21. II 

17  38.8 

2 

12  59  02.98 

1.687 

3  08  13.6 

7-78 

16  10.8 

3 

12  25  57.13 

3-609 

0  09  55.4 

20.79 

17  36.3 

3 

12  59  42.43 

1-599 

3  II  13-9 

7.23 

16  07.5 

4 

12  27  23.23 

3-563 

0  18  10.2 

20.46 

17  33-8 

4 

13  00  19.73 

1.509 

3  14  00.8 

6.67 

16  04.2 

5 

12  28  48.22 

3.5«7 

0  26  17. 1 

20.12 

17  31-3 

5 

13  00  54.85 

1.418 

3  16  34-2 

6.11 

16  00.8 

6 

12  30  12.08 

+  3.470 

-    0  34  15.8 

-19.77 

17  28.8 

6 

13  01  27.77 

+  1.325 

—   3  18  54.0 

-    5.54 

15  57-4  1 

7 

12  31  34.78 

3.4M 

0  42  06.3 

19.42 

17  26.2 

7. 

13  01  58.43 

1.230 

3  21  00.0 

4.96 

15  53-91 

8 

12  32  56.30 

3-373 

0  49  48.4 

19.07 

17  23.6 

8 

13  02  26.80 

1.134 

3  22  52.0 

4.37 

15  50.4 ' 

9 

12  34  16.63 

3.3aa 

0  57  21.9 

18.71 

17  21.0 

9 

13  02  52.83 

1.036 

32429.9 

3.78 

15  46.9 ! 

lO 

12  35  35-74 

3.«70 

I  04  46.6 

18.35 

17  18.4 

10 

13  03  16.50 

0.936 

3  25  53.5 

3.18 

1543.3; 

II 

12  36  53-59 

+  3.217 

—     I  12  02.5 

-17.98 

17  15.7 

II 

130337.75 

+  0.834 

—    3  27  02.6 

-   2.57 

15  39.7 

12 

12  38  10.18 

3.163 

I   19  09.5 

17.60 

17  13.0 

12 

13  03  56.53 

0.730 

3  27  57.1 

1.96 

15  36.1 

13 

12  39  25.46 

3.108 

I  26  07.2 

17.21 

17  10.3 

13 

13  04  12.81 

0.625 

3  28  36.7 

1.34 

15  324. 

14 

12  40  39.42 

3.05a 

I  32  55-4 

16.81 

17  07.6 

14 

13  04  26.55 

0.518 

3  29  01.4 

0.71 

15  28.7 

15 

12  41  52.01 

3.995 

I  3934.1 

16.41 

170^9 

15 

13  04  37-69 

0.409 

3  29  10.9 

—    0.08 

15  2^9 

z6 

12  43  03.20 

+  2.937 

-   I  46  03.1 

—  16.00 

17  02.1 

16 

1304  46.19 

+  0.298 

-    32905.1 

+   0.56 

15  21. I 

17 

12  44  12.97 

a.877 

I  52  22.2 

15.58 

16  59.3 

17 

13  04  52.00 

0.185 

3  28  43.8 

1.21 

15  17.2 

i8 

12  45  21.28 

2.8x5 

I  58  3I.I 

15.15 

16  56.5 

18 

13  04  55.09 

+  0.071 

3  28  06.8 

1.86 

15  13-3 

19 

12  46  28.08 

a.751 

2  04  29.7 

14.71 

16  53.7 

19 

13  04  55.42 

—  0.044 

3  27  14. 1 

2.52 

1509.4 

20 

12  47  33-33 

a.686 

2  10  17.7 

14.27 

16  50.8 

20 

13  04  52.95 

0.162 

3  26  05.5 

3.19 

15  05.3 

1 

21 

12  48  37.00 

+  2.619 

-     2  15  55.0 

—  13.82 

16  47.9 

21 

130447.65 

—  0.281 

-   3  24  41.0 

+    3.86 

15  01.2 

22 

12  49  39.05 

a.550 

2  21  21.3 

13.36 

16  45.0 

22 

1304  39.49 

0.401 

3  23  00.5 

4.53 

14  57.1 

23 

12  50  39.43 

2.480 

2  26  36.5 

12:89 

16  42.0 

23 

130428.44 

0.522 

3  21  03.9 

5.20 

14  53-0  j 

24 

12  51  38.11 

2.408 

2  31  40.4 

12.41 

16  39.0 

24 

13  04  14.48 

0.643 

3  18  51.3 

5.87 

14  48.9  ; 

25 

12  52  35-05 

2.335 

2  36  32.7 

11.93 

16  36.0 

25 

130357.59 

0.765 

3  16  22.6 

6.53 

14  44.6 

26 

12  53  30.20 

i- 2.260 

-    2  41   13.3 

-  11.44 

16  32.9 

26 

13  03  37.75 

-a.  887 

-   3  13  37.9 

+    7.19 

1440.3 

27 

12  54  23-54 

a.  183 

2  45  42.0 

10.94 

16  29.8 

27 

1303  14.96 

l.OIO 

3  10  37-1 

7.85 

14  35-9 

28 

12  55  15.01 

2.105 

2  49  58.6 

10.43 

16  26.7 

28 

13  02  49.22 

1.134 

3  07  20.4 

8.51 

14  31.6 

29 

12  56  04.57 

2.025 

2  54  02.9 

9.91 

16  23.6 

29 

13  02  20.51 

1.257 

3  03  48.0 

9.17 

14  27.2 

30 

12  56  52.19 

1.943 

2  57  54-7 

9.39 

16  20.5 

30 

13  01  48.86 

1.380 

3  00  00.0 

9.82 

14  22.7 

1 

31 

12  57  37.82 

+ 1.859 

-    3  01  33-9 

-   8.86 

16  17.3 

31 

13  01  14.27 

—  1.50a 

-   2  55  56.5 

+  10.46 

14  18.1  ' 

32 

12  58  21.43 

+  1. 

774 

—    3  05  00.2 

-   8.32 

16  14.1 

32 

13  00  36.78 

-  1.623 

-   2  51  ; 

J7.8 

+  11.09 

14  13-5 

26th. 
>• 

Day  of  the  Month. 

1st 

6th. 

{ 

H 

Uth.  i  16th. 

1 

2l8t.  ,  26 

1 

th. 

Slst 

Di 

ly  of  the  Month. 

6th. 

10th. 

16th. 

SOth. 

1 

n 

H                       tf 

ff                     w 

tf 

H 

w 

»• 

i» 

Semidiameter . 
Hor.  Parallax . 

3.99 
6.95 

4-15 
7-23 

4-33   452 

7.54   787 

1 

4.72    4.94:  517 
8.22    8.60    9.01 

1           1 

Semidiameter  .  . 
Hor.  Parallax  .  . 

5.42 
9.44 

5.68 
9.90 

5  96 
10.38 

6.25 
10.87 

6.54 

11-37 

1 

1 

1 

NoTB.— The  sign  4-  indioa 

itm  ttorth  declinadons ;    the  sign  —  indicates  soath  declinations.                                ' 

1 

MARS,  1903. 
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GREENWICH  MEAN  TIME.       / 

MARCH. 

1 

APRIL. 

• 

1 

Apparent 

Right 
Ascension. 

Var.  of 

R  A. 

fori 

Honr. 

Apparent 
Dechnation. 

Var.  of 
Decl. 
fori 

Hour. 

Meridian 
Passage. 

a 
0 

S 

Apparent 
Ascension. 

Var.  of 

R  A. 

fori 

Hour. 

Noon. 

Apparent 
Dechnation. 

Var.  of 
Decl.    ! 
for  I 

Hour. 

1 
1 

Noon. 

Meridian 
Passage. 

Day  t 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h    m      s 

8 

0       f       tt 

tt 

h     m 

h    m      s 

8 

Off* 

1 

h     m 

I     13  02  20.51 

1 

- 1.257 

-  3  03  48.0 

+  9-17 

14  27.2 

I 

12  27  36.01 

-3.670 

+  0  19  57-5 

+ 19.03 

II  50.3 

2  .  13  01  48.86 

1.380 

3  00  00.0 

9.82 

14  22.7 

2 

12  26  08.03 

3.659 

0  27  31.4 

18.76'  II  44.9 

3    13  01  14.27 

X.503 

2  55  56-5 

10.46 

14  18. 1 

3 

12  24  40.40 

3.641 

0  34  58.8 

18.46    II  39.5 

4  1  13  00  36.78 

1.623 

2  51  37-8 

11.09 

14  13-5 

4 

12  23  13.29 

3.6x6 

0  42  18.7 

18.13    II  34.1 

5 

12  59  56.39 

1.74a 

-  2  47  04.1 

XI.71 

14  08.9 

5 

12  21  46.86 

3.584 

0  49  30.1 

17.77 

II  28.7 

6 

1 

12  59  13.15 

-1.860 

-2  42  15.7 

+ 12.32 

14  04.3 

6 

12  20  21.28 

-3.545 

+0  56  32.1 

+ 17.37 

II  23.4 

7 

12  58  27.08 

1.977 

2  37  12.9 

12.91 

13  59-5 

7 

12  18  56.70 

3.500 

I  03  24.0 

16.94 

II  18.I 

8 

12  57  38.24 

0.092 

2  31  56.2 

13.49  1  13  54-7 

8 

12  17  33.26 

3.449 

I  10  04.9 

16.47     II  12.8 

9 

12  56  46.65 

2.205 

2  26  25.8 

14.05    13  49.9 

9 

12  16  II.II 

3.393 

I  16  33-9 

15.97     II  07.5 

10 

12  55  52.38 

2.3x6 

2  20  42.2 

H.59;  13  45-1 

10 

12  14  50.38 

3- 33a 

I  22  50.4 

15.43 

II  02.2 

II 

12  54  55-47 

-2.425 

-2  14  45-7 

+  15." 

13  40.2 

II 

12  13  31.21 

-3.264 

+  1  28  53.7 

+  14.85 

10  57.0 

12 

12  53  55-99 

2.531 

2  08  36.9 

15.61 

13  35-3 

12 

12  12  13.72 

3. 191 

I  34  43-3 

14.25     10  51.8 

53 

12  52  54.00 

a.634 

2  02  16.2 

16.09 

13  30-3 

13 

12  10  58.03 

3.113 

I  40  18.5 

13.64  >  10  46.6 

14 

12  51  49.58 

a.734 

I  55  44-2 

16.55:  13  25.3  1 

14 

12  09  44.25 

3.031 

I  45  38.6 

13.01     10  41.5 

15    12  5042.78 

2.830 

I  49  01.4 

X6.98 

13  20.3 

15 

12  08  32.48 

2.945 

I  50  43-3 

12.36  <  10  36.4 

1 

16 

12  49  33-71 

-2.923 

- 1  42  08.4 

+  J7.39 

13  15-2 

i6 

12  07  22.85 

-a.855 

+ 1  55  32.0 

+  11.69     1031-3 

17 

12  48  22.44 

3.013 

I  35  06.0 

17.78    13  10.0 

17 

12  06  15.44 

2.761 

2  00  04.2 

11.00  1  10  26.3 

18 

12  47  09.09 

3.098 

I  27  54.8 

18.14  '  13  04.8 

18 

12  05  10.35 

2.663 

2  04  19.5 

XO.29 

10  21.3 

19 

12  45  53-75 

3.178 

I  20  35.5 

18.46  I  12  59.6 

19 

12  04  07.65 

2.56X 

2  08  17.7 

9.57 

10  16.4 

20 

12  44  36.55 

3.253 

I  13  09.0 

18.74 

12  54-4 

20 

12  03  07.45 

2.456 

2  II  58.4 

8.83 

10  11.5 

i" 

12  43  17.61 

-3.323 

—  I  05  36.0 

+  18.99 

12  49.2 

21 

12  02  09.80 

-2.347 

+  2  15  21.0 

+  8.07 

10  06.6 

1  22 

12  41  57.05 

3.388 

0  57  57.6 

19.20 

12  43.9 

22 

12  01  14.79 

2.236 

2  18  25.7 

7.31 

10  01.8 

23 

12  40  35.01 

3.447 

0  50  14.5 

19.37 

12  38.6 

23 

12  00  22.46 

•2.X23 

2  21  I2.I 

6.54 

9  57-0 

24 

12  39  11.64 

3.500 

0  42  27.8 

19.50  1  12  33.3 

24 

II  59  32.88 

2.008 

2  23  40.0 

5.77 

952.3 

25 

12  37  47.09 

3.546 

0  34  38.3 

19.59 

12  28.0 

25 

II  58  46.10 

1.890 

2  25  49.2 

4.99 

947.6 

26 

12  36  21-53 

-3.585 

—  0  26  47.2 

+  19.64 

12  22.6 

26 

II  58  02.17 

-1.770 

+  2  27  39.7 

+  4.2X 

942.9 

27 

12  34  55- 10 

3.616 

0  18  55.4 

19.65 

12  17.3 

27 

II  57  21.12 

1.649 

2  29  II. 5 

3-42 

938.4 

28 

12  33  27.98 

3.641 

0  II  03.9 

19.62 

12  12.0 

28 

II  56  42.99 

1.527 

2  30  24.3 

8.63 

933.9 

29 

12  32  00.33 

3.659 

—0  03  13.8 

19.55 

12  06.6 

29 

11  56  07.80 

1.404 

2  31  18.3 

x.8s 

929.4 

30 

12  30  32.34 

3.670 

+  004  33.8 

19.43 

12  01.2 

30 

II  55  35-58 

I.281 

2  31  53.5 

X.07 

924.9 

31 

12  29  04.17 

-3.674 

+0  12  17.9 

+  19.26 

II  55-7 

31 

II  55  06.32 

-1.157 

+  2  32  09.9 

+0.30 

9  20.4 

32 

1 

12  27  36.01 

-3.670 

+0  19  57.5 

+  19.03 

II  50-3 

32 

II  54  40.05 

- 1.033 

+  2  32  07.7 

-0.47 

9  16. 1 

Day  of  the  Month. 

2d. 

m 

7th. 

12th 

17th. 

22d. 

27  th. 

Day  of  the  Mon 

th. 

1st. 

6th. 

11th 

.  16th. 

21st. 

n 

26th. 

It 

tt 

M 

w 

w 

M 

n 

It 

Semidiameter . 
Hor.  Parallax  . 

•           • 
• 

6.82 

11.88 

7.09 
12.36 

731 

I2.8( 

5   7-57 
>i3i8 

7.75 

13-49 

7.86 
13.69 

Semidiameter  . 
Hor.  Parallax  . 

•  • 

•  • 

7.92 
13.79 

7.90 
1377 

7.8: 
13.6. 

5    770 
\  13.40 

7.52 
I3IO 

731 
12.73 

The  sign  +  prefia 
tions  are 

ced  to  the  hoorly  change  of  declination  indicates  that  north  dec 
lecreasing.    The  sign  —  indicates  that  north  declinations  are  dc 

linations  are  increasing  or  sonth  declina- 
^creasing  or  soath  declinations  increasing. 
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GREENWICH  MEAN  TIME. 

MAY. 

JUNE. 

a 

1 

<M 

o 

Apparent 
Ascension. 

Var.  of 
R.A. 
for  I 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  I 
Hour. 

Meridian 
Passage. 

1 

0 
Q 

Apparent 
Ascension. 

Var.  of 
R.  A. 
for  I 

Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  I 
Hour. 

1 

Meridian  , 
Passage 

Noon. 

Noon. 

Noon. 

Noon. 

— 

Noon. 

Noon. 

A? 

'oon, 

t          n 

Noon. 

1 

' 

h   m      s 

s 

or          n 

n 

h    m 

h    m      s 

s 

• 

n 

1 
1    m 

I 

II  5506-32 

-1.157 

+  2  3209.9 

+    0.30 

9  20.4 

I 

12  02  34.76 

+  2. 141 

+  0  24  56.5 

—  19.19 

7  26.4  , 

2 

n  54  40.05 

1.033 

2  32  07.7 

-    0.47 

9  16. 1 

2 

12  03  27.14 

2.223 

0  17  10. 1 

19.65 

723.4 

3 

II  54  16.74 

0.910 

2  31  47-0 

1.23 

9  II. 8 

3 

12  04  21.47 

2.303 

0  09  12.7 

20.10 

7  20.4 

4 

II  53  56.40 

0.787 

2  31  08.0 

1.99 

9  07.6 

4 

12  05  17.71 

2.382 

+  0  01  04.6 

20.55 

7  17.4 

5 

II  53  39.01 

0.664 

2  30  10.9 

2.74 

903.4 

5 

12  06  15.81 

a.  459 

-0  07  13.9 

20.99 

7  14.4 

1 

6 

II  5324.55 

-0.54a 

+  2  28  55.9 

-    3.49 

859.2 

6 

12  07  15.74 

+  2.534 

-01542.7 

—  21.42 

7  11-5 

7 

II  53  12.99 

0.421 

2  27  23.2 

4.23 

855.1 

7 

12  08  17.46 

2.6o8 

0  24  21.6 

21.83 

708.6 

8 

II  5304.31 

0.301 

2  25  33.0 

4.96 

8  51.1 

8 

12  09  20.94 

3.680 

0  33  10.2 

22.23 

705-7 

9 

II  52  58.49 

0.183 

2  23  25.6 

5-67 

847.1 

9 

12  10  26.13 

2-751 

0  42  08.3 

22.62 

7  02.9 

lO 

II  52  55-49 

-0.066 

2  21  01.2 

6-37 

843.1 

10 

12  II  33.02 

2.821 

0  51  15.8 

23.00 

7  00.1 

II 

II  52  55-29 

+0.049 

+  2  18  20.2 

-  7-05 

839.1 

II 

12  12  41.55 

+  2.890 

—  I  00  32.5 

-23.37 

657-3 

12 

II  52  57-84 

0.163 

2  15  22.7 

7.72 

835.3 

12 

12  13  51.71 

2.957 

I  09  57.9 

23.74 

654-5 

13 

II  5303.11 

0.276 

2  12  09.0 

8.39 

831.5 

13 

12   15  03.46 

3.023 

I  19  32.1 

24.10 

6  5i.a 

14 

II  53  11.07 

0.387 

2  08  39.3 

9.05 

827.7 

14 

12  16  16.77 

3.087 

I  29  14.8 

24-45 

649.1 

15 

II  53  21.69 

0.497 

2  04  54.0 

9.70 

823.9 

15 

12  17  31.62 

3.150 

I  39  05.8 

24.80 

6  46.4 

i6 

II  53  34-92 

+0.605 

+  2  00  53.2 

-X0.35 

8  20.2 

16 

12  18  47.98 

+  3.213 

—  I  49  05.0 

-25.14 

643.7 

I? 

II  53  50.75 

0.712 

I  56  37.2 

10.99 

8  16.6 

17 

12  20  05.83 

3.275 

I  59  1 2.1 

25.47 

6  41. 1 

i8 

II  5409.13 

0.818 

I  52  06.3 

TI.62 

8  13.0 

18 

12  21  25.14 

3.336 

2  09  27.0 

25.79 

638.5 

19 

II  54  30.03 

0.922 

I  47  20.7 

12.23 

8  09.4 

19 

12  22  45.90 

3.396 

2  19  49.5 

26.10 

635-9 

20 

II  54  53-41 

1.025 

I  42  20.4 

12.82 

805.8 

20 

12  24  08.08 

3.454 

2  30  19.4 

26.40 

633-3 

1 

21 

II  55  19.24 

+  1.127 

+ 1  37  05.9 

-13.39 

802.3 

21 

12  25  31.67 

+  3.512 

—  2  40  56.6 

—  26.70 

1 

6  30.8 ; 

22 

II  5547-48 

1.227 

I  31  37.5 

13.96 

758.9 

22 

12  26  56.64 

3.569 

2  51  40.9 

26.99 

628.3 

23 

II  56  18.09 

X.326 

I  25  55*4 

14.52 

7  55-5 

23 

12  28  22.97 

3.625 

3  02  32.1 

27.27 

6  25.8 

24 

II  56  51.05 

1.423 

I  19  59-7 

15.08 

752.1 

24 

12  29  50.65 

3.681 

3  13  30.1 

27.55 

623.3 

25 

II  57  26.31 

1.518 

I  13  50.8 

15.63 

748.8 

25 

12  31  19.66 

3.736 

3  24  34.7 

27.82 

6  20.9 

26 

II  5803.85 

+  i.6ia 

+ 1  07  28.8 

—  16.18 

745.5 

26 

12  32  49.98 

+  3.790 

-3  35  45-7 

—  28.08 

6  18.5 

27 

II  5843.64 

1.704 

I  00  54.0 

16.72 

742.3 

27 

12  34  21.59 

3.843 

3  47  03.0 

98.34 

6  16. 1 

28 

II  5925-63 

1.795 

0  54  06.6 

17.25 

739.1 

28 

12  35  54-46 

3.895 

3  58  26.3 

28.59 

6  13.7  1 

29 

12  00  09.78 

1.884 

0  47  06.9 

17.76 

7  35.9 

29 

12  37  28.57 

3.946 

40955-5 

38.83 

6  11.3  1 

30 

12  00  56.04 

1.971 

0  39  55-2 

18.25 

7  32.7 

30 

12  39  03.90 

3.997 

4  21  30.4 

39.07 

608.9 

31 

12  01  44.38 

+  2.057 

+  0  32  31.6 

—  18.72 

729.5 

31 

12  40  40.43 

+  4.047 

-4  33  10.7 

-39.30 

606.6 

32 

12  02  34.76 

+2.141 

+  0  24  56.5 

—  19.19 

726.4 

32 

12  42  18.14 

+  4.096 

-4  44  56.3 

—  29.52 

604.3 

Day 

1 

of  the  Month. 

1st. 
»» 

6th. 

11th. 

16th. 

21st.   26th. 

81st. 

Da 

y  of  the  Month 

--- 

6th. 

10th. 

16th.  > 

20th. 

26th. 

n 

80th. 

1 

w                   »» 

>f                       M 

tt 

n 

tt 

»• 

Ser 
Ho 

nidiameter . 
r.  Parallax .  : 

7.08 
[2.32 

6.83 

11.88 

6.58 
11.46 

6.34 
11.03; 

6.10'       5.87 
10.62    10.22 

5.64 
9.83 

Semidiameter 
Hor.  Parallax 

5.43 
9.47 

5.24 
9.13 

5.06 
8.81 

4.89 
8.51 

4.73 
8.23 

4.58 
7971 

1 

NoTK.— The  sign  +  indicates  north  declinations;    the  sign  —  indicates  south  declinations. 
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3 

« 

JULY. 

AUGUST. 

•5        Apparent 
§           RiKht 
^       Ascension. 

*4 

Var.  of 
R.  A. 
for  I 

Hour. 

Apparent 
Declination. 

1 

'  Var.  of 
Decl. 

;     fori 
Hour. 

Noon. 

1 
1 

1 

Meridian 
^  Passage. 

1 

J3 

Q 

Apparent 
Ascension. 

Var.  of 
R.  A. 

fori 
Hour. 

Noon. 

s 

Apparent 
Declination. 

Noon. 

0               9                 99 

Var.  of 

Decl. 

for  I 

Hour. 

Meridian 
Passage  ' 

^            Noon. 

1  " 

Noon. 
s 

Noon. 

Noon. 

Noon. 

h   ni       % 

;    h     m 

h  m       8 

h    m 

I     12  40  40.43 

■♦•4.<H7 

-   4  33  10.7 

-19.30 

■     606.6 

I 

13  39  13-25 

+  5.343 

-II  04  51.4 

-32.82 

503.2 

2      12  42  18.14 

4.096 

4  44  56.3 

a9.5a 

6  04.3 

2 

13  41  21.93 

5-3B0 

•11   1759.1 

39.83 

501.4 

3     1-2  43  57-OI 

4.144 

4  56  47.0 

a9.73 

6  02.0 

3 

134331-49 

5.417 

1 1   31  06.8 

32.82 

4  59.6 

4     1^45  37-02 

4.191 

5  08  42.7 

99.93 

559.7 

4 

134541-94 

5.454 

II  44  14.3 

32.81 

4  57.8  1 

5     134718.15 

4-237 

52043.1 

30.11 

5  57-5 

5 

13  47  53-26 

5.491 

,       115721.5 

39.79 

456.0 

6     12  49  00.38 

+4.aB3 

-    53248.0 

-30.39 

5  55-3 

6 

135005.46 

+  5.597 

—  12  10  28.2 

-sa.  76 

454.3 

7     125043.70 

4.3*8 

5  44  57.3 

30.47 

5  53-' 

7 

1352  18.54 

5*563 

12  23  34.1 

39.73 

452.6 

8     12  52  28.09 

4- 37a 

5  57  10.8 

30.64 

550.9 

8 

13  54  32.48 

5.599 

12  36  39-2 

39.69 

450.9 

9    12  54  13-55 

4.416 

6  09  28.4 

SaSx 

548.7 

9 

135647-29 

5-635 

124943.2 

32.64 

449.2 

10    12  56  00.05 

4.439 

6  21  49.8 

30.97 

1 

546.5 

10 

135902.97 

5.671 

1 3  02  46.0 

39.58 

447.5 

11    125747.59 

+  4-509 

-   6  34  15.0 

—  31.12 

5  44-4 

II 

14  01  19.52 

+  5-707 

-131547-5 

-39.5a 

4  45-8 

12      12  59  36.16 

4-545 

6  46  43.7 

3i.a6 

542.3 

12 

14  03  36.93 

5-743 

13  28  47.4 

3a.45 

444.2 

13      130125.75 

4.587 

6  59  15.8 

3X.40 

540-2 

13 

14  05  55-21 

5.779 

13  41  45-5 

39.38 

442.6 

JI4      130316.34 

4.699 

7  "  51.2 

31.53 

538.1 

M 

14  08  14.36 

5.8x6 

13  54  41-8 

39.30 

441.0 

15      130507-93 

4.670 

7  24  29.7 

31.66 

536.0 

15 

14  10  34.38 

5.85a 

14  07  36.0 

3t.2I 

4  39-4 

16      130700.52 

■♦■4.7" 

-  7  37  "-I 

-31.78 

533.9 

16 

14  12  55.28 

+  5.889 

-  14  20  28.0 

-32.11 

437.8 

17      13  08  54.10 

4.75a 

74955.3 

3«.89 

5  31.9 

17 

14  15  17.05 

5.996 

14  33  17-5 

32.01 

436.2 

18      13  10  48.67 

4.793 

8  oa  42.2 

32.00 

529.9 

18 

14  17  39.70 

^963 

14  46  04.5 

31.90 

4  34-6 

19      13  12  44.22 

4-834 

8  15  31.6 

1        3a.  xo 

527.9 

19 

14  20  03.22 

5.999 

14  58  48.8 

3«.78 

4  33.1 

20      13  14  40.74 

4-875 

8  28  23.4 

32.20 

525.9 

20 

14  22  27.63 

6.036 

15  II  30.2 

31.66 

431.6 

21      13  16  38.24 

+  4.9»5 

-841  17.3 

-3a.a9 

523-9 

21 

14  24  52.9a 

+  6.072 

-152408.5 

-31.53 

4  30.1 

22      13  18  36.70 

4.955 

8  54  13.3 

3a.37 

521.9 

22 

14  27  19.09 

6.109 

15  36  43.6 

31.39 

4  28.6 

23      132036.13 

4.99s 

907  11.3 

39.45 

5  19-9 

23 

142946.14 

6.145 

15  49  15-2 

31.24 

427-1 ! 

24      132236.52 

5-035 

9  20  II. 0 

3a.5a 

5  18.0 

24 

14  32  14.07 

6.182 

16  01  43.2 

31.09 

425-6 

25      13  24  37-85 

5.075 

9  33  12.3 

39.38 

5  16. 1 

25 

14  34  42.87 

6.218 

16  14  07.4 

30.93 

4  24-1 

26      1 3  26  40. 1 3 

+  5.114 

-   9  46  15.0 

-Sa.63 

5  14.2 

26 

14  37  12.55 

+  6.254 

—  16  26  27.6 

-30.76 

'    422.7 

27      132843.36 

5.153 

9  59  19-0 

39.68 

512.3 

27 

14  39  43-09 

6.290 

16  38  43-5 

30.58 

421.3 

28      133047-51 
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The  sign  -f*  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  or  south  declinations 
are  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreasing  or  sooth  declinations  iAcreaaiaSi 
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7.581 

22  59  58.2 
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8.262 

24  49  10.3 

1.48 

3  13.2 

5 

19  47  12.49 
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The  sign  -)-  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  or  soath  declinations 

are  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreasing  or  south  declinations  increasing.  i 


236 


JUPITER,  1903. 


GREENWICH  MEAN  TIME. 


JANUARY. 


FEBRUARY. 


■"I 


Meridian 
Passage,  i 


c 
o 

o 
Q 


I 
2 

3 
4 
5 


7 
8 

9 

lO 

II 

12 

13 
14 
15 


Apparent 

Riebt 
Ascension. 


Noon. 


i6 

17 
i8l  2 


19 

20 


2.\     2 
22     2 


23 

24 
25 

26 
27 
28 
29 

30 

31 
32 


m        s 

24  34-35 

25  25.06 

26  16.01 

27  07.19 

27  58-59 

28  50.21 

29  42.04 

30  34-07 

31  26.30 

32  18.72 

33  "-33 

34  04. 12 

34  57-07 
3550.19 

36  43-48 

37  36.92 

38  30.51 

39  24-25 

40  18.13 

41  12.15 

42  06.29 

43  00.56 

43  54-95 

44  49-46 

45  44-07 

46  38.78 

47  33-58 

48  28.48 

49  23.46 

50  18.51 

51  13-64 

52  08.84 


Var.  of 

R.  A. 

fori 

Hour. 


Noon 


s 
+  a.io7 

a.  1 18 

2.128 

2.X37 
2.146 

+  2.155 
2.164 
2.172 
2.180 
2.188 

+  2.196 
2.203 
2.2x0 

2.2X7 
2.224 

+  2.230 
2.236 
2.242 

2.248 

2.254 

+  2.259 
2.264 
2.269 

2.273 
2.277 

+  2.a8x 
2.285 
2.289 
2.292 
2.295 

+  2.298 
+  2.30X 


Apparent 
Declination. 


Noon. 


- 16  05  17.0 

16  01  17.7 

15  57  16.5 

15  53  13-4 
15  49  08.5 

■154501.7 

15  40  53.1 
15  36  42.8 

15  32  30.7 
15  28  16.9 

15  24  01:4 
15  19  44-1 
15  15  25.2 
15  II  04.7 
15  06  42.6 

15  02  18.9 

14  57  53-6 
14  53  26.7 
14  48  58.2 
14  44  28.2 

14  39  56.8 
14  35  24.0 
14  30  49.7 
14  26  14.0 
14  21  37.0 

14  16  58.6 
14  12  18.9 

14  07  37-9 
14  02  55.7 
13  58  12.3 

13  53  27.7 
13  48  41.9 


Var.  of 

Decl. 

fori 

Hour. 


Noon. 


+  9.93 
XO.01 
XO.09 
10.  X7 
10.25 

+  10.32 
10.40 
10.47 
10.54 
XO.61 

+  10.68 

10.75 
XO.82 
10.89 
10.95 

+  11.02 
ix.og 
11.15 
11.22 

2Z.28 

+  ".34 
XX.4O 
11.46 
IZ.5I 
XI.57 

+  IX.63 

XX.68 
XX.73 
IX.78 
XX.83 

+  XX.88 
+  ".93 


Meridian 
Passage. 


a 

o 


Q 


h     m 
2  44-4 
2  41-3 
2  38.2 

2  35-1 
2  32.0 

2  28.9 
2  25.9 
2  22.8 

2  19-7 
2  16.6 

2  13.6 
2  10.5 
207.5 
2  04.4 
2  01.4 


58.3 

55-3 

52.3 

49*3 
46.2 

43-2 
40.1 

37.1 
34-0 
31.0 

28.0 
25.0 
21.9 
18.9 
15.9 

12.9 
09.9 


Day  of  the  Month. 


Semidiameter  .     . 
Horizontal  Parallax 


8d.      11th.    19th. 


16.29 
1-52 


27th. 


16.11   15.95  115.83 
1.51I   1.49'   1.48 


I 

2 

3 
4 
5 


7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 

23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


Apparent 

Right 
Ascension. 


Noon. 


b    m       s 
21  52  08.84 

21  53  04.09 
21  53  59-39 
21  54  54-74 
21  55  50.13 

215645-55 
21  57  41.01 

21  58  36.49 
21  59  31-99 


Var.  of 

R.  A. 

fori 

Hour. 


Noon. 


s 
+  2.301 

2.304 
2.306 
2.308 
2.309 

+  2.310 
2.3x1 
2.3x2 
2.312 


Apparent 
Declination. 


22  00  27.50 

a.313 

22  01  23.03 

+  2.314 

22  02  18.58 

2.314 

22  03  14.12 

2.314 

22  04  09.66 

2.314 

22  05  05.19 

2.313 

22  06  00.72 

+  2.313 

22  06  56.24 

2.3x3 

22  07  51.74 

2.312 

22  08  47.21 

2.31X 

22  09  42.66 

2.310 

22  10  38.08 

+  2.309 

22  II  33.46 

2.307 

22  12  28.79 

2.305 

22  13  24.08 

2.303 

22  14  19.31 

2.301 

22  15  14.48 

+  2.298 

22  16  09.59 

2.295 

22  17  04.65 

2.292 

22  17  59.62 

2.289 

22  18  54.51 

2.286 

22  19  49.32 

+  2.283 

22  20  44.06 

+  2.279 

Noon. 


3  48  41.9 
3  43  55-0 
3  39  07.0 
3  34  18.0 

3  29  27.9 

3  24  36.9 

3  19  44-9 
3  14  52.0 

3.0958.2 

3  05  03.5 

30007.9 

2  55  "-5 
2  50  14-3 
2  45  16.4 
2  40  17.7 

2  35  18.3 
2  30  18.2 
2  25  17.5 
2  20  16. 1 
2  15  14.1 

2  10  11.6 
2  05  08.6 
2  00  05.1 
I  5501.2 
I  49  56.9 

I  44  52.2 

I  39  47-2 
I  34  41.9 
I  29  36.3 
I  24  30.5 

I  19  24.6 
I  14  18.5 


Var.  of 

Decl. 

for  I 

Hour. 


Noon. 


"f- 11.93 
IX.98 
12.03 
12.07 

Z2.XX 

^-X2.I5 
12.19 

12.22 

12.26 
12.30 

+  12.33 
12.37 
12.40 

12.43 
12.46 


+  I2.6x 
X2.63 
12.65 
12.67 

12. 69 

+  X2.70 
12.72 
12.73 
12.74 

12.75 

+ 12.75 
+  12.76 


b     m 
I  09.9 

I  06.9 

I  03.9 

I  00.9 

057.8 

o  54.8 
o  51.8 
048.8 

o  45.8 
o  42.8 

o  39.8 
o  36.8 

033.7 
030.7 

o  27.7 


+  12.49 

024.7 

X2.52 

0  21.7 

12.55 

0  18.7 

12.57 

015.7 

12.59 

0  12.7 

o  09.6 
o  06.6 
o  03.6 

(  0      OO.A 

\n  57.6 
23  54-6 

23  51-6 
23  48.6 

23  45.6 
23  42-6 
2339.6 

23  36.5 
23  33-5 


Day  of  the  Month. 


Semidiameter  .     .     . 
Horizontal  Parallax . 


4th. 

19th. 

80th. 

1575 

1-47 

15.70 

1-47 

15.69 
147 

28th. 


1570 
147 


Note.— The  sign  +  indicates  north  declinations;  the  sign  —  indicates  south  declinations. 


JUPITER,  1903. 


237 


GREENWICH  MEAN  TIME. 

MARCH. 

APRIL. 

Day  of  Month. 

Apparent 
Ascension. 

Var.  of 
R.  A. 
for  I 
Hour. 

Apparent 
Declination. 

Var.  of 

Decl. 

for  I 

Hour. 

Meridian 
Passage. 

1 

0 
Q 

Apparent 

Right 
Ascension. 

Var  of 
R  A 
for  I 

Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  I 
Hour. 

Meridian 
Passage. 

Noon. 

NOOH. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

'  Noon. 

h  m     s 

8 

0     t       - 

M 

h     m 

h    ra     s 

s 

0             »                H 

t* 

h    m 

I 

22  17  59.62 

+  a.a89 

-II  29  36.3 

+    Xa.74 

23  42.6 

I 

22  45  23.05 

+  2.100 

-85249.8 

+  12.30 

22  07.9 

2 

22  18  54.51 

a.  286 

11  24  30.5 

12.75 

23  39-6 

2 

22  46  13-34 

3.091 

8  47  55.0 

12.26 

22  04.8 

3 

22  19  49.32 

2.a83 

II  19  24.6 

X2.75 

23  36.5 

3 

22  47  03.40 

3.081 

8  43  01.2 

13.33 

22  01.7 

4 

22  20  44.06 

a.  279 

II  14  18.5 

12.76 

23  33-5 

4 

22  47  53.23 

3.073 

8  38  08.4 

13.18 

21  58.5 

5 

22  21  38.69 

2.375 

II  09  12.3 

12.76 

23  30.5 

5 

22  48  42.83 

3.063 

8  33  16.5 

X3«t4 

21  55.4 

6 

22  22  33.22 

+  2.271 

—  1 1  04  06.0 

+  12.76 

23  27-4 

6 

22  49  32.19 

+  3.052 

-  8  28  25.7 

+  X3.09 

21  52.3 

7 

22  23  27.65 

2.266 

10  58  59.7 

12.76 

23  24.4 

7 

22  50  21.31 

3.  043 

8  23  36.1 

13.04 

21  49.2 

8 

22  24  21.97 

2.261 

10  53  53.4 

X2.76 

23  21.4 

8 

22  51  10.19' 

3.033 

8  18  47.7 

XX.99 

21  46.0 

9 

22  25  16.18 

2.256 

1048  47.1 

12.76 

23  18.4 

9 

22  51  58.82 

3.02X 

8  14  00.5 

XI.94 

21  42.9 

lO 

22  26  10.27 

2.2SZ 

10  43  40.9 

13.76 

23  15.3 

10 

22  52  47.20 

3.0XX 

8  09  14.4 

XI.89 

21  39.8 

XI 

22  27  04.24 

+  2.246 

- 10  38  34.8 

+  12.75 

23  12.3 

II 

22  53  35-32 

+  3.000 

-  8  04  29.7 

+  IX.84 

21  36.7 

12 

22  27  58.10 

2.241 

10  33  28.7 

18.75 

23  09.2 

12 

22  54  23.18 

X.989 

7  59  46.3 

IX.78 

21  33.5 

13 

22  28  51.83 

2.236 

10  28  22.9 

ia.74 

23  06.2 

13 

22  55  10.78 

X.978 

7  55  04.2 

IX.73 

21  30.4 

M 

22  29  45.42 

2.231 

10  23  17.3 

ia.73 

2303.1 

14 

22  55  58.12 

1.967 

7  50  23.4 

XX.  67 

21  27.2 

15 

22  30  38.88 

2.225 

10  18  11.9 

13.73 

2300.1 

15 

22  56  45.18 

1.955 

7  45  44.1 

xx.6x 

21  24.1 

i6 

22  31  32.20 

+  2.219 

—  10  13  06.6 

+  X2.7X 

22  57.0 

16 

22  57  31-96 

+  1.944 

-74106.3 

+  i:.55 

21  20.9 

17 

22  32  25.39 

2.2x3 

lo  08  01.7 

12.70 

22  54.0 

17 

22  58  18.45 

X.933 

7  36  30.0 

XI.49 

21  17.8 

i8 

22  33  18-43 

2.207 

10  02  57.1 

12.69 

22  50.9 

18 

22  59  04.67 

X.93O 

7  31  55.2 

XX.  43 

21   14.6 

19 

22  34  11.31 

3.200 

9  57  52-9 

X2.67 

22  47.8 

19 

22  59  50-59 

X.908 

7  27  22.0 

XX.  35 

21  II.4 

20 

22  35  04.04 

2.194 

95249.1 

12.65 

22  44-7 

20 

23  00  36.21 

X.895 

7  22  50.4 

XX.38 

21  08.2 

21 

22  35  56.61 

+  3.187 

-  9  47  45-8 

+ 12.63 

22  41.7 

21 

23  01  21.54 

+  1.883 

-  7  18  20.5 

+  X1.3X 

21  05.0 

22 

22  36  49.02 

2.Z80 

9  42  43.0 

I2.6i 

22  38.6 

22 

23  02  06.57 

1.869 

7  13  52.3 

XI. 14 

21  01.8 

23 

22  37  41.26 

a.  173 

9  37  40-6 

12.59 

22  35.6 

23 

23  02  51.27 

1.856 

7  09  25.9 

IX.07 

20  58.6 

24 

22  38  33-33 

2.Z66 

9  32  38.7 

la.57 

22  32.5 

24 

23  03  35.65 

1.842 

7  05  01.3 

10.99 

20  55.4 

'25 

22  39  25.23 

a.«59 

9  27  37-5 

12.54 

22  29.5 

25 

23  04  19.71 

1.829 

7  00  38.5 

xa9i 

20  52.2 

26 

22  40  16.94 

+  2.151 

—  9  22  37.0 

+  X2.5I 

22  26.4 

26 

23  05  03.44 

+  I.815 

-  6  56  17.6 

+  X0.83 

20  49.0 

27 

22  41  08.46 

a.  143 

9  17  37-2 

12.48 

22  23.3 

27 

23  05  46.83 

1.801 

6  51  58.7 

10.75 

20  45.8 

28 

22  41  59-78 

2.134 

9  12  38.1 

xa.43 

22  20.2 

28 

23  06  29.88 

1.787 

6  47  41.8 

X0.67 

20  42.6 

j29 

22  42  50.91 

2.126 

9  07  39-7 

12.42 

22  17. 1 

29 

23  07  12.59 

1.77a 

6  43  26.9 

X0.58 

20  39.4 

i3o 

22  43  41.83 

2.1X8 

9  02  42.2 

12.38 

22  I4.I 

30 

23  07  54-94 

«-757 

6  39  14.0 

10.49 

20  36.1 

31 

22  44  32.54 

+  2.109 

-  85745.6 

+  13.34 

22  II.O 

31 

23  08  36.93 

+  1.74a 

-63503.3 

+  X0.40 

20  32.9 

32 

22  45  23.05 

+  2.X0O 

-  85249.8 

+  X3.30 

22  07.9 

32 

23  09  18.56 

+  i.7a7 

-  6  30  54.8 

+  XO.31 

20  29.6 

1 

Day  of  tb 

e  Month. 

8th. 

16th. 

84th. 

Day  of  the  M 

onth. 

1st 

•th. 

17th. 

26th. 

1 

'  Semidiameter  . 
'  Horizontal  Par 

•          • 

allax. 

k               ■                ■ 
t                •                ■ 

15.76 
1.47 

is.se 
1.48 

\              15.98 
1                    1.49 

Semidiameter 
Horizontal  Par: 

•          ■          «          • 

allax  .     . 

H 

16.14 
I.5I 

16.34 

1-53 

•r 
16.57 

1-55 

16.84 
1.57 

1 

The  sign  +  prefix 
tions  are 

Eed  to  the 
decreasin 

hourly  change  of  declination  indicates  that  north  dec 
g.    The  sign  —  indicates  that  north  declinations  are  de 

linations  are  increasing  or  south  declina- 
icreasing  or  south  declinations  increasing. 
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GREENWICH  MEAN  TIME.                                               1 

MAY. 

JUNE. 

c 
o 

T, 

o 

>, 
ft 

Q 

Apparent 
Ascension. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Decunation. 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

• 

a 

0 

•M 
0 

Q 

Apparent 

Right 
Ascension. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Dechnation. 

Var.  of 

Decl. 

for  I 

Hour. 

1 

1 

Meridian 
Passage. 

1 

Noon, 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h    m     s 

6 

0       '      f. 

n 

h    m 

h    m     s 

s 

0              f               M 

n 

h    m 

I 

23  08  36.93 

+  1.748 

-63503.3 

+  ia40 

20  32.9 

I 

23  26  53.19 

+  1.166 

-  4  46  48.4 

•^^77 

18  49.0 

2 

23  09  18.56 

i.7«7 

6  30  54.8 

10.31 

20  29.6 

2 

23  27  20.91 

1.144 

4  44  07.8 

6.62 

18  45.5 

3 

23  09  59.82 

1. 711 

6  26  48.6 

10.22 

20  26.4 

3 

23  27  48.09 

1. 121 

4  41  30.7 

6.47 

18  42.0 

4 

23  10  40.70 

'    1.696 

6  22  44.5 

10.13 

20  23.1 

4 

23  28  14.73 

X.098 

4  38  57.1 

6.32 

18  38.5 

5 

23  II  21.20 

1.680 

6  18  42.7 

10.03 

20  19.9 

5 

23  28  40.82 

1.073 

4  36  27.1 

6.17 

18  35.0 

6 

23  12  01.32 

+  i.'664 

-6  14  43.3 

+  9.93 

20  16.6 

6 

23  29  06.35 

+  1.052 

-4  3400.7 

+  6.02 

18  31.5  ' 

7 

23  12  41.07 

Z.648 

6  10  4:6.2 

9.83 

20  13.3 

7 

23  29  31.31 

X.029 

4  31  38.0 

5.87 

18  28.0 

8 

23  13  20.42 

1.632 

6  06  51.5 

9.73 

20  10.0 

8 

23  29  55-71 

1.005 

4  29  19.0 

5.71 

18  24.5 

9 

23  13  59.37 

1.6x5 

6  02  59.2 

9.63 

20  06.7 

9 

23  30  19.54 

0.981 

4  27  03.7 

5.56 

18  20.9 

lO 

23  14  37.92 

1.598 

5  59  09.4 

9-53 

20  03.4 

10 

23  30  42.79 

0.957 

/4  24  52.2 

5.40 

18  17.4 

II 

23  15  16.06 

+  1.581 

-55522.1 

+  9.42 

20  00.1 

II 

23  31  05.46 

+  0.932 

—  4  22  44.6 

+  5.24 

18  13.8 

1 

12 

23  15  53-80 

1.564 

5  51  37.4 

9>3t 

19  56.8 

12 

23  31  27.54 

0.907 

4  20  40.8 

5.08 

18  10.2  . 

1 

13 

23  x6  31.12 

1.547 

5  47  55.3 

9.20 

19  53-5 

13 

23  31  49.03 

0.882 

4  18  40.9 

4.92 

18  06.6  ' 

M 

23  17  08.02 

1.529 

5  44  15.8 

9.09 

19  50.2 

14 

23  32  09.91 

0.857 

4  16  45.0 

4.75 

18  03.0  1 

15 

2317.44-49 

1.511 

5  40  38.9 

8.98 

19  46.9 

15 

23  32  30.18 

0.832 

4  14  !53.o 

4.58 

17  59-4 

i6 

23  18  20.53 

+  1.493 

-  5  37  04.8 

+  8.87 

19  43-5 

16 

23  32  49.85 

+  0.807 

-4  1305.0 

+  4.41 

17  55.8 

17 

23  18  56.13 

1.474 

5  33  33.5 

8.75 

19  40.2 

17 

23  33  08.90 

0.781 

4  II  21. 1 

4.24 

17  52.2 : 

i8 

23  19  31.28 

1.455 

5  30  05.0 

8.63 

19  36.8 

18 

23  33  27.32 

0.755 

40941.3 

4.07 

17  48.6 , 

19 

23  20  05.99 

1.436 

5  26  39.4 

8.51 

19  33.5 

19 

23  33  45.10 

0.728 

4  08  05.7 

3.90 

17  44.9 

20 

23  20  40.24 

1.417 

5  23  16.6 

'8.39 

19  30-1 

20 

23  34  02.25 

0.701 

4  06  34.2 

3.73 

17  41-3 

21 

23  21  14.02 

+  1.398 

-5  1956.9 

+  8.26 

19  26.7 

21 

23  34  18.76 

+  0.674 

—  4  05  07.0 

+  3.55 

17  37.6 

22 

23  21  47-33 

1.379 

5  16  40.2 

8.14 

19  23.3 

22 

23  34  34.61 

0.647 

4  03  44-1 

3.37 

17  33.9 

23 

23  22  20.17 

J.359 

5  13  26.5 

8.01 

19  19.9 

23 

23  34  49.81 

0.620 

4  02  25.4 

3.19 

17  30.2 

24 

23  22  52.53 

1.339 

5  10  15-9 

7.88 

19  16.5 

24 

23  35  04.36 

0.592 

4  01  II.O 

S.oi 

17  26.5 

25 

23  23  24.39 

1.318 

50708.5 

7.75 

19  13.1 

25 

23  35  18.23 

0.564 

4  00  00.9 

2.83 

17  22.8 

26 

23  23  55-75 

+  1.297 

-50404.3 

+  7.6x 

19  09.6 

26 

• 

23  35  31.43 

+  0.536 

-35855.2 

+  2.65 

17  19. 1 

27 

23  24  26.62 

1.276 

5  01  03.3 

7.47 

19  06.2 

27 

23  35  43-96 

0.508 

3  57  53.9 

2.47 

17  15.3 

28 

23  24  56.98 

1.254 

4  58  05.5 

7.33 

19  02.8 

28 

23  35  55.81 

0.480 

3  56  57.0 

2.28 

17  II. 6  , 

29 

23  25  26.82 

1.232 

45511.1 

7.19 

18  59.4 

29 

23  36  06.98 

0.451 

3  56  04.6 

2.09 

17  07.8 

30 

23  25  56.14 

1. 210 

4  52  20.1 

7.05 

18  55.9 

30 

23  36  17.46 

0.423 

3  55  16.7 

1.91 

17  04.1 

31 

23  26  24.93 

+  1.X88 

-44932.6 

+  6.91 

18  52.5 

31 

23  36  27.25 

+  0.394 

-  3  54  33.2 

+  1.78 

1700.3 

32 

232653.19 

+  1.166 

-  4  46  48.4 

+  6.77 

18  49.0 

32 

23  36  36.35 

+  0.365 

-  3  53  54.2 

+  1.53 

16  56.5 

Day  of  the  Month. 

8d. 

11th.  i  19th. 

1 

27th. 

Day  of  the  Month. 

4th. 

ISth. 

SO 

th. 

28th. 

1 

Semidiameter . 
Horizontal  Par: 

•           ■           • 

Ulax 

•         • 

17.14  1 
1.60 

M 

[7.48 
1.63 

1* 

1785 
1.67 

18.27 
I.7I 

Semidiameter.     .     .     . 
Horizontal  Parallax 

•         • 
• 

• 

X8.71  : 

175 

m 
19. 18 
1.79 

19.68 

1.84 

-    ! 
20.19 
1.89 

NOTE.-T 

tie  siKO  +  indicates  north  declinations;  the  sign  —  indicates  son 

th  declinations 

i 

JUPITER,  1903. 
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GREENWICH  MEAN  TIME. 


JULY. 


AUGUST. 


o 

O 

Q 


Apparent 

Right 
Ascension. 


NO0H. 


I 
2 

3 
4 
5 

6 

7 
8 

9 

lO 


h    m      s 
23  36  27.25 

23  36  3^-35 
23  36  44-76 
23  36  52.47 
23  36  59.48 

23  37  05-79 
23  37  11.40 

23  37  16.30 

23  37  20.49 

23  37  23.98 


11  ,  23  37  26.75 

12  ;  23  37  28.80 

13  233730-14 

14  23  37  30.76 

15  23  37  30.65 

16  I  23  37  29.82 

17  23  37  28.27 

18  ,  23  37  26.01 

19  23  37  23.01 

20  23  37  19.29 

21  I  23  37  14.84 

22  23  37  09.67 

23  '  23  37  03.77 

24  23  36  57.16 

25 '  23  36  49.83 

I 
I 

26  23  36  41.79 

27  23  36  33.04 
,  28  23  36  23.59 

29  23  36  13-44 

30  23  36  02.59 

!  31    23  35  51.06 
32    23  35  38.86 


Var  of 
R  A. 
for  I 

Hour. 


Noon. 


s 
+0.394 

0.365 

0.336 

0.307 

0.277 

4-0.248 
0.2x9 
0.189 
0.160 
0.130 

+0.100 
0.071 
0.04X 

+  0.01 1 

—  0.019 

—  0.049 

0.079 
0.X10 
0.140 
0.Z70 

—  0.201 
0.231 
0.261 
0.29X 
0.321 

-0.350 
0.379 
0.408 

0.437 
0.466 

-0.494 
—0.522 


Apparent 
Dechnation. 


Noon. 


3  54  33-2 
3  53  54-2 
3  53  19.7 
3  52  49.8 
3  52  24.4 

35203.5 
3  51  47-2 
3  51  35-5 
3  51  28.4 
3  51  25.9 

3  51  28.0 

3  51  34-7 
3  51  46.0 

3  52  01.9 

3  52  22.5 

35247-7 
3  53  17-5 
3  53  52.0 

3  54  31-1 
3  55  14-8 

3  5603.1 
3  56  56.0 
3  57  53-5 

3  58  55.5 

4  00  02.0 

■4  01  12.9 
4  02  28.3 
4  03  48.1 
4  05  12.2 
4  06  40.6 

408  13.3 
-40950.2 


Var  of 

Decl. 

for  I 

Hour 


Noon. 


+  1.72 
1.53 

X.34 
X.15 
0.96 

+  0.77 
0.58 

0.39 

0.20 
+  OwOI 

-0.18 

0.37 
0.56 
0.76 
0.95 

—  r.14 
X.34 
1.53 
1.72 
X.92 

—a.  XX 

2.30 
2.49 
2.68 
a.87 

-3.05 
3.23 
3.41 
3.59 
3.77 

-3.95 
-4.ia 


Meridian 
Passage 


Day  of  the  Month. 


Semidiameter  .     .     . 
Horizontal  Parallax . 


a 
o 


6th. 

14th. 

28d. 

M 

20.72 
1.94 

It 

21.25 
1.99 

n 

21.77 
2.04 

h     m 
700.3 

656.5 

652.7 

648.9 

645.1 

641.3 
637.4 
6  33.6 
6  29.7 
625.8 

6  21.9 
6  18.0 
6  14. 1 
6  10.2 
606.2 

602.3 

558.3 
5  54-3 
550.3 
546.3 

542.3 
538.3 
5  34-2 
530.2 

3  26.1 

5  22.0 

517-9 
513.8 

509.7 
505-6 

501.5 

4  .'57-4 


80th. 


22.26 
2.08 


I 
2 

3 
4 
5 


7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

29 
30 

31 
32 


Apparent 

Right 
Ascension. 


Noon. 


h  m   s 
23  35  38.86 

23  35  25-99 
23  35  12.44 
23  34  58.24 
23  34  43.39 

23  34  27.90 
23  34  11-77 
23  33  55-OI 
23  33  37-64 
23  33  19-67 

23  33  01. II 

23  32  41-95 
23  32  22.21 
23  32  01.90 
23  31  41.04 

23  31  19.63 
23  30  57-69 
23  30  35-24 
23  30  12.29 

23  29  48.84 

23  29  24.92 
23  29  00.55 
23  28  35.76 
23  28  10.54 

23  27  44-91 

23  27  18.90 
23  26  52.53 
23  26  25.82 
23  25  58.79 
23  25  31-45 

23  25  03.83 
23  24  35-95 


Var.  of 

R  A. 

for  I 

Hour. 


Noon. 


s 
■0.522 

0.550 

0.578 

0.605 

0.632 

-0.659 
0.685 
0.711 
0.736 
0.761 

-0.786 
0.8x0 
0.834 
0.857 
0.880 

-agos 

0.9*5 
0.946 

0.967 
0.987 

-T.006 

X.024 

1.042 

1.059 

X.076 
-X.092 

X.X07 

I.X20 

1.133 
1. 145 

-1.156 
-I.I66 


Apparent 
Dechnation. 


Noon. 


4  09  50.2 

4  II  31-2 

4  13  16.3 

4  15  05.5 
4  16  58.6 

■4  18  55-5 
4  20  56.4 

4  23  01. 1 
4  25  09.4 
4  27  21.4 

4  29  37-0 
4  31  56.1 
4  34  18.5 
4  36  44.2 

4  39  13-3 

-4  41  45.6 
4  44  20.8 

4  46  58.9 
4  49  39-9 
4  52  23.7 

-4  55  10.0 

4  57  58.8 

5  00  50.0 

5  03  43-5 
5  06  39.0 

-50936.5 
5  12  35-9 
5  15  37-1 
5  18  39-7 
5  21  43-7 

-52449.2 
-5  27  55-9 


»Var.  of 

Decl. 

for  I 

Hour. 


Noon. 


Meridian 
Passage. 


-4.12 
4.29 
4.46 
4.63 
4.80 

-4.96  , 

5.12  I 

I 

5-a7  1 

I 

5.42! 
5.57 


L 


5.7a 
5.86 

6.00 

I 

6.14  I 

6.28 

■6.41 

6.53 
6.65 
6.77 
6.88 

-6.98 
7.08 
7.18 
7'V7 
7.35 

■7.43 
7.51 
7.58 
7-64 
7.70 

■7.75 
-7.80 


h  m 
4  57-4 
4  53-2 
449.1 
444.9 
440.7 

4  36.5 

4  32.3 
4  28.1 

423.9 
4  19.6 

4  15-4 
4  II. I 

4  06.9 

4  02.6 

358.3 

3  54-0 

3  49-7 

3  45-4 

341-1 
336.8 

3  32.5 
328.1 

323.8 

3  19-4 
315-1 

3  10.7 
3  06.4 
3  02.0 
2  57.6  I 
2  53-2 

2  48.8 
244.4 


Day  of  the  Month. 


Semidiameter  .     . 
Horizontal  Parallax 


7th. 

15th. 

8Sth. 

m 
2.12 

23.10 
2.16 

23.41 
2.19 

81st. 


23.62  i 
2.21 


The  sign  4-  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  or  south  declinations 
are  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreasing  or  south  declinations  increasing. 
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JUPITER,  1903. 


GREENWICH  MEAN  TIME. 


SEPTEMBER. 


OCTOBER. 


a 

o 


m 
Q 


I 

2 

3 

4 
5 


7 
8 

9 
lo 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 

21 
22 

23 
24 
25 

26 

27 

28 

29 
30 

31 
32 


Apparent 

RiRht 
Ascension. 


Noon. 


h   m      8 

23  24  35-95 
23  24  07.82 

23  23  39-47 
23  23  10.92 

23  22  42.19 

23  22  13.30 
23  21  44.27 
23  21  15.11 
23  20  45.85 
23  20  16.52 

231947-13 
23  19  17.70 

23  18  48.26 

23  18  18.83 

23  17  49-42 

23  17  20.06 
23  16  50.78 
23  16  21.60 

23  15  52.54 
23  15  23-62 

23  14  54-88 
23  14  26.33 

23  13  57-99 
23  13  29.88 

23  13  02.04 

23  12  34.48 
23  12  07.22 
23  II  40.29 
23  XI  13.70 

23  10  47-47 

23  10  21.62 
23  09  56.16 


Var.  of 
R.A. 
for  X 

Hour. 


Noon. 


.166 
.176 
.185 

.193 
.aoo 

.207 
.az3 
,ax8 
.aai 
.224 

.226 
.227 
.227 
.226 

,824 

.221 
217 

ai3 

207 

201 

194 

x86 

^rr 

x66 
154 

142 
129 

1x5 

100 

085 
069 

052 


Apparent 
Declination. 


Noon. 


5  27  55-9 
5  31  03-5 
5  34  12.0 
5  37  21.4 
5  40  31-4 

54341.8 

5  46  52-5 
5  50  03.6 

5  53  14-7 
5  56  25.6 

5  59  36-4 

6  02  47.0 

60557.1 

6  09  06.4 
6  12  15.0 

6  15  22.8 
6  18  29.5 
6  21  34.8 
6  24  38.7 
6  27  41.3 

6  3042-3 

6  33  41-4 
6  36  38.5 

6  39  33-7 
6  42  26.7 

645  17.3 
6  48  05.5 
6  50  51.2 

6  53  34-2 
6  56  14.3 

6  58  51.5 

7  01  25.9 


Var.  of 
Decl. 
for  X 
Hour. 


Noon. 


Meridian 
Passage. 


■7.80 
7.84 
7.87 
7.90 
7.92 

-7-94 
7-95 
7.96 
7.96 
7.95 

■7.94 

7-93 
7.91 

7.88 

7.84 

•7.80 

7-75 
7.69 

7.63 
7.57 

-7.50 
7.42 

7.34 
7.25 
7.16 

■7.06 
6.96 
6.85 

6.73 
6.6X 

6.49 
6.36 


Day  of  the  Month. 


Semidiameter     .    . 
Horizontal  Parallax 


8th. 

16th. 

•* 

23.72 
2.22 

M 
23.71 

2.22 

h    m 
2  44.4 

2  40.0 

2  35-6 

2  31.2 
2  26.8 

2  22.4 
2  17.9 

2  13-5 
2  09.0 

2  04.6 

2  00.2 
155.8 

I  51-4 
I  47.0 

142.5 

I  38-1 

I  33-7 
I  29.3 

I  24.9 

1  20.5 

I  16. 1 
I  11.7 
107.3 
I  02.9 

058.5 

054.1 
049.7 

045-3 
o  40.9 

o  36.6 

o  32.2 
o  27.9 


o 

o 


Q 


84th. 


23.59 
2.21 


I 
2 

3 
4 
5 

6 

7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 

23 
24 
25 

26 

27 
28 

29 

30 

31 
32 


Apparent 

Right 
Ascension. 


Noon. 


h   m      8 
23  10  21.62 

23  09  56.16 
23  09  31.13 
23  09  06.53 
23  08  42.38 

23  08  18.69 
23  07  55.50 
23  07  32.80 
23  07  10.61 
23  06  48.95 

23  06  27.84 
23  06  07.29 

23  05  47-31 
23  05  27.90 

23  05  09.10 

23  04  50.92 

23  04  33.37 
23  04  16.45 
23  04  00.19 

23  03  44-59 

23  03  29.67 

23  03  15-43 
23  03  01.90 

23  02  49-07 
23  02  36.95 

23  02  25.53 
23  02  14.85 
23  02  04.90 
23  01  55.69 
23  01  47.21 

23  01  39.48 
23  01  32.50 


Var.  of 
R.A. 
for  I 
Hour. 


Noon. 


s 

• 

-X.069 
1.052 
1.034 
1.0x6 
0.997 

•0.977 
0.956 
0.935 
0.9x4 
0.89a 

■0.869 
0.844 
0.820 

0.795 
0.770 

•0.744 
0.7x8 
0.69X 
0.663 
0.635 

-0.607 
0.578 
0.549 
0.520 
0.490 

■0.460 
0.430 
0.400 
0.369 
0.338 

0.307 
0.276 


Apparent 
Declination. 


Noon. 


65851-5 
7  01  25.9 

70357-1 
7  06  25.0 

7  08  49.6 

-7  II  ia9 

7  13  28.7 

7  15  42.9 

7  17  53-4 
7  20  oq.3 

■  7  22  03.4 
7  24  02.5 
7  25  57.6 
7  27  48-7 
7  29  35-5 

7  31  18.2 
7  32  56.7 

7  34  3I-I 
7  36  00.9 

7  37  26.2 

73847-1 
7  40  03.5 
7  41  15.2 
7  42  22.3 
7  43  24.8 

7  44  22.6 

7  45  15-7 
7  46  04.0 

7  46  47-6 
7  47  26.4 

7  48  00.4 
7  48  29.6 


Var.  of 
Decl. 
for  X 
Hour. 


Noon, 


Day  of  the  Month. 


Semidiameter  .     . 
Horizontal  Parallax 


2d. 


23.36 
2.18 


10th. 


-6.49 
6.36 
6.23 
6.09 

5-95 

■3.8X 
5.66 
5-51 

5.36 
5.20 

•5.04 
4.88 

4»7i 
4-54 
4-37 

-4.20 
4.02 

3.84 
3.66 

3-47 

3.28 
3.09 
2.90 
2.70 
2.51 

2.31 
2.XI 
X.92 
1.7a 
X.52 

1.32 
1. 12 


Meridian 
Passage. 


23.03 
2.15 


h    m 
10  32.2 

10  27.9 

10  23.5 

10  19.2 

10  14.9 

10  10.6 
10  06.3 
10  02.0 

9  57-7 
9  53-4 

949.1 

9  44-8 

940-5 

936.3 
932.0 

9  27.8 
923.6 
919.4 
915.2 

9  II.O 

906.8 
9  02.7 
858.5 
854.4 
850.3 

8  46.2 
8  42.1 
8  38.0 

833-9 
8  29.8 

825.7 
8  21.7 


18th. 


22.63 
2.12 


26th. 


22.16 
2.07 


NoTB. — ^The  sign  +  indicates  north  declinations;  the  sign  —  indicates  south  declinations. 
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GREENWICH  MEAN  TIME. 


a 
o 


o 
a 


I 
2 

3 

4 
5 


7 
8 

9 
lo 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 

21 
22 

23 
24 

125 

26 
27 
28 
29 

30 

31 
32 

« 


NOVEMBER. 


Apparent 

Right 
Ascension. 


Var.  of 
R.  A. 
fori 

Hour. 


Noon. 


h  m       s 
23  01  32.50 

23  01  26.27 

23  01  20.79 

23  01  16.07 

23  01  I2.II 

23  01  08.91 
23  01  06.46 
23  01  04.78 
23  01  03.86 
23  01  03.70 


Noon. 


s 

—  0.276 

0.244 
0.2x3 
0.181 
0.149 

— 0.118 
0.086 
0.054 

—  0,023 
+  0.009 


23  01  04.30 

+  0.041 

23  01  05.67 

0.073 

23  01  07.80 

0.103 

23  oi  10.70 

0.137 

23  01 14.36 

0.169 

23  01  18.79 

+  o.aoi 

23  01  23.98 

0.332 

23  01  29.93 

a264 

23  01  36.64 

0.296 

23  01  44.11 

0.327 

^3  01  52.33 

+  0.358 

23  02  01.30 

0.389 

23  02  11.02 

0.420 

23  02  21.48 

0.451 

23  02  32.67 

0.482 

23  02  44.60 

+  0.5x2 

23  02  57.26 

0.542 

23  03  10.64 

0.572 

23  03  24.73 

0.602 

23  03  39-^3 

0.632 

23  03  55.04 

+  0.661 

23  04  11.25 

+  0.690 

Apparent 
Dechnation. 


Noon, 


'  7  48  29.6 
7  48  54-0 
7  49  13.5 
7  49  28.3 

74938.3 

•  7  49  43-5 
7  49  44-0 
7  49  39.5 
7  49  30.2 
7  49  16. 1 

74857.2 

7  48  33.5 
7  48  05.0 

7  47  31-7 
7  46  53-5 

7  46  10.6 
7  45  23.0 
7  44  30.6 
7  43  33-5 
7  42  31.7 

74125.2 
7  40  14.0 
7  38  58.2 

7  37  37-8 
7  36  12.8 

7  34  43-3 
7  33  09.3 
7  31  30.8 

7  29  47-9 
7  28  00.6 

7  26  08.9 
7  24  12.8 


Var.  of 
DecL 
for  I 

Hour. 


Noon. 


#» 

—  1. 12 
0.92 
0.72 
0.52 
0.32 

—  0.12 
+  0.08 

0.29 

0.49 

•  0.69 

+  0.89 
1.09 
X.29 
1.49 
1.69 

+  1.89 
2.08 
2.28 
a.47 
2.67 

+  2.87 
-3.06 

3.85 
3.44 
3.63 

+  3.82 
4.01 
4.20 
4.38 
4.56 

+  4-74 
+  4.92 


Meridian 
Passage 


h     m 
8  21.7 

817.7 

813.7 

8  09.7 

805.7 

8  01.7 

7  57-7 

7  53-7 
749.8 

745.9 

742.0 

738.1 

7  34-2 

7  30-3 
7  26.4 

722.5 
718.7 
714.9 
7  II. I 

707.3 

703.5 

6597 
6  56.0 

6  52.2 

648.5 

644.7 
6  41.0 

637.3 
6  33.6 
6  29.9 

6  26.3 
6  22.6 


DECEMBER. 


d 
o 


I 
2 

3 
4 
5 

6 

7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 

23 
24 
25 

26 
27 
28 

29 
30 

31 
32 


Apparent 

RiRht 
Ascension. 


Noon. 


h  m   s 
23  03  5504 
2304  11.25 
23  04  28.14 

23  04  45.71 
23  05  03.97 

23  05  22.90 

23  05  42.49 
23  06  02.74 
23  06  23.64 
230645.19 

23  07  07.38 
23  07  30.21 

23  07  53-69 
23  08  17.79 
23  08  42.50 

23  09  07.82 
23  09  33-75 


Var.  of 
R.  A. 
for  I 

Hour. 


Noon. 


+  0.661 
0.690 
0.719 
0.747 
0.775 

+  0.803 
0.830 
0.857 
0.884 
0.9x1 

+  0.938 

0.965 
0.991 

1.017 
1.043 

+  1.068 
1.093 


23  10  00.29 

1. 1 18 

23  10  27.41 

1.142 

23  10  55.11 

z.x66 

23  II  23,40 

+  1.190 

23  II  52.26 

1. 214 

23  12  21.68 

1.237 

23  12  51.65 

1.260 

23  13  22.17 

1.283 

23  13  53.23 

+  1.305 

23  14  24.81 

1.327 

23  14  56.92 

1.349 

23  15  29.55 

1-370 

23  16  02.67 

1.391 

23  16  36.28 

+  1.411 

23  17  10.39 

+ 1.431 

Apparent 
Dechnation. 


Noon. 


•  7  26  08.9 

7  24  12.8 
7  22  12.5 
7  20  08.0 

7  17  59.3 

7  1546.4 

7  13  29.4 
711  08.2 

7  08  42.9 

7  06  13.6 

7  03  40.3 
7  01  03.0 
6  58  21.8 
6  55  36.6 
6  52  47.6 

64954.8 
6  46  58.2 
6  43  57.8 
6  40  53.7 

6  37  45-9 

6  34  34.5 
6  31  19.6 
6  28  01.2 
6  24  39.3 
6  21  13.8 

6  17  45.0 
6  14  12.9 
6  10  37.4 
6  06  58.6 
6  03  16.7 

5  59  31.6 
5  55  43.4 


Var.  of 

Decl. 

for  1 

Hour. 


Noon. 


•» 

+  4.74 

4.92 
5.X0 
S.28 
5.45 

+  5.63 
5.80 

5.97 
6.14 
6.31 

+  6.47 
6.64 
6.80 
6.96 
7.12 

+  7.28 

7.44 
7.60 

7-75 
7.90 

+  8.05 

8.20 

8.34 
8.49 
8.63 

+  8.77 
8.91 

9.05 
9.18 

9.31 

+  9.44 
+  9.57 


Meridian 
Passage. 


h     m 
6  26.3 

6  22.6 

6  19.0 

6  15.3 
6  II. 7 

608.1 
604.5 
6  00.9 

5  57-3 
5  53-7 

I 
5  50.2  i 

5  46.6  I 
5  43-1 
539.5 
5  36.0  1 

5  32.5 
529.0 

525.5 
5  22.0 
518.5 

5  15.1 
5  11.6 
5  08.2 
504.8 
501.4 

4  58.0 
454.6 
451.2 

447.8 
444.4 

4  41. 1 
437.7 


Day  of  the  Month. 


Semidiameter .     .     . 
Horizontal  Parallax 


Sd. 

11th. 
II 

21.12 
1.97 

19th. 

n 

20.58 
1.92 

21.65 
2.02 

87th. 


Day  of  the  Month. 


20.04 
1.87 


Semidiameter .     .     . 
Horizontal  Parallax 


6th. 

18th. 

Slst. 

»• 

19.52 
1.82 

19.02 
1.78 

M 
18.56 
1.73 

29th. 


18. 11 
1.70 


The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  or  south  declinations 
are  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreasing  or  south  declinations  increasing. 
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SATURN,  1903. 


GREENWICH  MEAN  TIME. 


o 
S 

o 
<    >t 


I 

2 

3 
4 
5 


7 
8 

9 

lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 

21 
22 

23 
24 
25 

26 
27 
28 
29 

30 

31 
32 


JANUARY. 


Apparent 

Right 
Ascension. 


Noon. 


h  m  s 

19  59  54-90 

20  00  23.97 
200053.13 
20  01  22.37 
20  01  51.67 

20  02  21.04 
20  02  50.48 
20  03  19.98 
2003  49.52 
20  04  19.11 

20  04  48.75 
20  05  18.43 
20  05  48. 14 
20  06  17.88 
20  06  47.64 

2b  07  17.43 
20  07  47.23 
20  08  17.05 
20  08  46.87 
20  09  16.70 

20  09  46.52 
20  10  16.33 
20  10  46.13 
20  II  15.92 
20  II  45.68 

20  12  15.42 
20  12  45.13 
20  13  14.80 
20  13  44.42 
20  14  14.00 

20  14  43.53 
20  15  13.00 


Var.  of 
R.A. 
fori 
Hour. 


Noon. 


8 
+  X.209 

X.3X3 

Z.3I7 
i.aao 

Z.223 
+  X.M6 

Z.238 
Z.330 
z.a32 
1.234 

4-  z.a36 

z.a37 
Z.338 

1.239 
1.240 

+  1.241 
1.24a 
1.24a 
Z.243 
I.243 

+  x.a4a 
1.342 
1.24Z 
1.240 
1.239 

+  1.238 
1.237 
X.235 
1.233 
X.33X 

+  1.339 

+  1.237 


Apparent 
Declination. 


Noon. 


-20  51  54.7 
20  50  35.8 
20  49  16.4 
20  47  56.4 
20  46  35.9 

■2045  15.0 
20  43  53-6 
20  42  31.7 
2041  09.3 
20  39  46.4 

■20  38  23.0 
20  36  59.2 

20  35  35-0 
20  34  10.4 
20  32  45.5 

20  31  20.2 
20  29  54.5 
20  28  28.4 
20  27  01.9 
20  25  35.2 

20  24  08. 1 
20  22  40.7 
20  21  13.0 
20  19  45.1 
20  18  17.0 

-20  16  48.6 
20  15  20.0 
20  13  51.2 
20  12  22.3 
20  10  53.2 

20  09  24.0 
200754.7 


Var.  of 
Decl. 
for  X 
Hour. 


Noon. 


Day  of  the  Month. 


Semidiameter  .     .     . 
Horizontal  Parallax . 


7th. 


713 
0.80 


Meridian 
Passage. 


+  3.28 

.    3.30 

3.33 

3.34 

3.36 

+  3.38 
3.40 
3.42 
3>44 
3.46 

+  3.48 
3.50 
3.52 
3.34 
3.36 

+  3.58 

3.59 
3.60 
3.63 
3.63 

+3.64 
3.65 
3.66 
3.67 
3.68 

+  3.69 
3.69 
3.70 
3.70 
3.71 

+  3.71 
+  3-72 


15th. 


7.12 
0.80 


2Sd. 


h    m 
I  19.9 

I  16.5 
I  i3«o 
I  09.6 
I  06.1 

I  02.7 
059.2 
055.8 
052.3 
o  48.9 

045.4 
o  42.0 

038.5 

0  35-I 
031.7 

o  28.3 
o  24.8 
o  21.4 
o  17.9 
014.5 

O  II. I 

o  07.6 
o  04.2 

(   0      00.8 
\  S8      67.3 

23  53-9 

23  50.4 
23  47.0 

23  43-6 

23  40.1 

23  36.7 

23  33-3 
23  29.8 


Slst. 


FEBRUARY. 


7.1 1 
0.80 


713 
0.80 


4 

g 

s 


I 

2 

3 
4 
5 


7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 

23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


Am>arent 

AscensioiL 

Var.  of 
R.A. 
for  1 
Hour. 

Noon. 

Noon. 

h   m     8 

s 

20  15  13.00 

+  1.327 

20  15  42.40 

1.334 

20  16  11.73 

1.331 

20  16  41.00 

1.218 

20  17  10.19 

Z.3ZS 

20  17  39.29 

+  1.311 

20  18  08.30 

1.307 

20  18  37.23 

1.303 

20  19  06.06 

Z.Z99 

20  19  34.79 

Z.193 

20  ao  03.41 

+  Z.Z90 

20  20  31.93 

Z.Z86 

20  21  00.34 

z.i8z 

20  21  28.63 

Z.X76 

20  21  56.80 

X.17Z 

20  22  24.84 

+  Z.166 

20  22  52.76 

z.i6z 

20  23  20.54 

Z.Z55 

20  23  48.18 

1.149 

20  24  15.69 

-  1-143 

20  24  43.05 

+  1.137 

20  25  10.25 

1. 131 

20  25  37.30 

1.134 

«o  26  04. 19 

1.117 

20  26  30.91 

X.IZO 

20  26  57.46 

+  1.Z03 

20  27  23.83 

1.096 

20  27  50.03 

1.088 

20  28  16.04 

Z.080 

20  28  41.86 

1.073 

20  29  07.48 

+  Z.064 

20  29  32.91 

+  1.056 

Apparent 
Declination. 


Noon. 


200754.7 
20  06  25.2 
20  04  55.7 
20  03  26. 1 
20  01  56.5 


20  00  26.9 
9  58  57.2 
9  57  27.5 
9  55  57-9 
9  54  28.3 

9  52  58.7 
9  51  29.2 

9  49  59-8 
9  48  30.6 

9  47  01.5 

9  45  32.5 
9  44  03.6 

9  42  35-0 
9  41  06.6 

9  39  38.4 

9  38  10.4 
9  36  42.7 
9  35  15-2 
9  33  48.0 
932  21.3 

9  30  55*o 
9  29  29.1 
9  28  03.5 
9  26  38.4 
9  25  13-7 

92349-5 
9  22  25.8 


Var  of 

Decl 
for  1 
Hour. 


Noon. 


Meridian 
Passage. 


Day  of  the  Month. 


Semidiameter      .     . 
Horizontal  Parallax 


8ch. 


+3-72 
3.73 
3.73 
3.73 
3.73 

+3.74 
3.74 
3.74 
3-74 
3.73 

+  3.73 
3.73 
3.73 
3-7a 
8-71 

+3.71 
3.70 
3.69 
3.68 
3.67 

+  3.66 
3.65 
3.64 

3.63 
3.61 

+3.59 
3.57 
3.56 
3.54 

'  3.52 

+  3.50 
+3.48 


7.15 
0.80 


l«th. 


h    m 
2329.8 

23  26.4 

23  22.9 

23  19-5 
23  16.0 

23  12.6 
2309.1 
23  05.7 
2302.2 
22  58.7 

22  55.2 
22  51.8 
2248.3 
2244.9 
22  41.4 

22  38.0 

22  34-5 
22  31.0 

22  27.5 

22  24.1 

22  20.6 
22  17. 1 
22  13.6 
22  IO.I 
22  06.6 

22  03.  I 
21  59.6 
21  56.1 
21  52.6 
21  49.1 

21  45.6 
21  42.1 


S4th. 


7.18 
0.81 


723 
0.81 


NoTB.— The  sign  +  indicatM  north  declinationi ;  the  sign  ->  indicates  south  declinations. 
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GREENWICH  MEAN  TIME. 

MARCH. 

APRIL. 

Day  of  Month. 

Apparent 
Ascension. 

Var.  of 
R.A. 
fori 

Hour. 

Apparent 
Dechnation. 

Var.  of 

DeoL 

fori 

Hour. 

Meridian 
Passage. 

1 

0 

Apparent 
Ascension. 

Var.  of 
R  A. 
fori 
Hour. 

Apparent 
DecfinatioiL 

Var.  of 
Decl. 
fori 
Hour.     ^ 

(Meridian 
Passage. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon, 

Noon. 

h    m      s 

s 

Q            t             tt 

tt 

h     m 

h    m      s 

s 

0      '       •• 

f  1 

h     m 

I 

20  28  16.04 

+  1.080 

-  19    26    38.4 

+  3-54 

21  52.6 

I 

20  39  48.79 

+  0.757 

- 18  47  59.4 

+  2.56 

2002.1 

2 

20  28  41.86 

1.07a 

19    25    13.7 

5.5« 

21  49.1 

2 

20  40  06.80 

0.744 

18  46  58.5 

a,5i 

19  58.5 

3 

20  29  07.48 

1.064 

19  23  49-5 

3.50 

21  45.6 

3 

20  40  24.49 

0.731 

18  45  58.7 

tt.47 

19  54-9 

4 

20  29  32.91 

1.056 

19  22  25.8 

3.48 

21  42.1 

4 

20  40  41.86 

0.7x8 

18  45  00.x 

fl»42 

19  51-2 

5 

20  29  58.14 

1.047 

19  21  02.6 

3.46 

21  38.6 

5 

20  40  58.91 

0.705 

18  44  02.6 

««37 

19  47.6 

6 

20  30  23.16 

+  1.038 

- 19  19  39-9 

+  3.44 

21  35.1 

6 

20  41  15.65 

+  0.691 

- 18  43  06.2 

+  2.32 

19  43.9 

7 

20  30  47.97 

X.099 

19  i8  17.7 

3.41 

21  31.5 

7 

20  41  32.06 

0.677 

18  42  II.O 

2.27 

19  40.2 

8 

20  31  12.56 

z.oao 

19  16  56.1 

3.39 

21  28.0 

8 

20  41  48.14 

0.663 

18  41  17.0 

2.22 

19  3^-5 

9 

20  31  36.93 

z.ozi 

19  15  35-1 

3.36 

21  24.5 

9 

20  42  03.89 

0.649 

z8  40  24. 1 

2.17 

79  32.9 

lO 

20  32  01.08 

Z.0O2 

19  14  14.7 

3-34 

21  21.0 

10 

20  42  19.31 

0.^5 

18  39  32.5 

2.12 

19  29.2 

IZ 

20  32  25.OZ 

+  0.993 

- 19  12  54.9 

+  3.31 

21  17.4 

II 

204234.39 

+  0.621 

- 18  38  42.1 

+  2.07 

19  25.5 

12 

20  32  48.71 

0.983 

19  "  35-7 

3.a9 

21   13.9 

12 

20  42  49.14 

0.607 

18  37  52.9 

2.02 

19  21.8 

X3 

20  33  12.18 

0.973 

19  zo  17.2 

3.a6 

21  10.3 

13 

20  43  03.55 

0.593 

18  37  04.9 

X.97 

Z9  18.1 

^4 

20  33  35-41 

0.963 

19  08  59.4 

3.23 

21  06.8 

14 

20  43  17.61 

0.579 

j8  36  18.2 

1.92 

19  14.4 

15 

20  33  58.40 

0.953 

190742.3 

3.ao 

21  03.2 

15 

204331.33 

0.565 

18  35  32.8 

1.87 

19  10.7 

i6 

20  34  21.15 

+  0.943 

- 19  06  25.9 

+  3.17 

20  59.7 

16 

20  43  44.70 

+  0.550 

- 18  34  48.7 

+  I.81 

1907.0 

17 

20  34  43.65 

0.933 

19  05  10.2 

3.14 

20  56.1 

17 

20  43  57-72 

0-535 

18  34  06.0 

J.75 

19  03.3 

i8 

20  35  05.90 

0.932 

19  03  55-3 

3.10 

20  52.5 

18 

20  44  10.39 

0.520 

18  33  24.5 

X.70 

18  59.5 

19 

20  35  27.89 

0.9x1 

19  02  41.2 

3.07 

20  48.9 

19 

20  44  22.70 

0.505 

18  32  44.4 

Z.65 

18  55.8 

20 

20  35  49.63 

0.900 

19  01  28.0 

3.04 

20  45-4 

20 

20  44  34.65 

0.490 

18  32  05.7 

X.59 

18  52.0 

21 

20  36  1 1. 10 

+  0.889 

-  19  00  15.5 

+  3.00 

20  41.8 

21 

20  44  46.23 

+  0.475 

-18  31  28.5 

+.1.53 

18  48.3 

22 

20  36  32.30 

0,878 

18  59  03.9 

2.97 

20  38.2 

22 

20  44  57.45 

0.460 

18  30  52.6 

X.47 

18  44.5 

23 

20  36  53- 24 

0.867 

18  57  53.2 

a.93 

20  34.6 

23 

20  45  08.30 

0.445 

18  30  18.1 

1.41 

18  40.8 

24 

20  37  13-91 

0.855 

18  56  43.4 

2.89 

20  31.0 

24 

20  45  18.78 

0.430 

18  29  45.0 

1-35 

18  37.0 

25 

1 

20  37  34-29 

0.843 

18  55  34-4 

2.85 

20  27.4 

25 

20  45  28.89 

0.414 

18  29  13.4 

X.29 

18  33.3 

26 

20  37  54-38 

+  0.831 

— 18  54  26.4 

+  2.81 

20  23.8 

26 

20  45  38.62 

+  0.398 

- 18  28  43.2 

+  1.23 

18  29.5 

27 

20  38  14.19 

0.819 

18  53  19.4 

2.77 

20  20.2 

27 

20  45  47-97 

0.382 

18  28  14.5 

i.x6 

18  25.8 

28 

20  38  33-71 

0.807 

18  52  13.4 

2.73 

20  16.6 

28 

20  45  56.94 

0.366 

18  27  47.3 

X.IO 

18  22.0 

29 

20  38  52,93 

0.793 

18  51  08.4 

2.69 

20  13.0 

29 

20  46  05.53 

0.350 

18  27  21.5 

1.04 

i8  18.2 

30 

20  39  11.85 

0.783 

18  50  04.4 

2.65 

2009.4 

30 

20  46  13.74 

0.334 

18  26  57.2 

0.98 

18  14.4 

31 

20  39  30-47 

+  0.770 

—  18  49  01.4 

+  2.61 

20  05.7 

31 

20  46  21.56 

+  0.318 

- 18  26  34.5 

+  0.92 

18  10.5 

32 

20  39  48.79 

+  0.757 

- 18  47  59.4 

+  2.56 

20  02. 1 

32 

20  46  28.99 

+  0.302 

-18  26  13.3 

+  0.85 

1806.7 

Day  of  the  M 

1 
1 

onth. 

4th. 

ISth. 

SOth. 

28th. 

Day  of  the  V 

[onth. 

5th. 

ISth. 

21st. 

29th. 

Semidiameter 
Horizontal  Pat 

•     .     <     . 
allax .     . 

n 

7.27 
0.82 

7-33 
0.82 

7.40 
0.83 

It 

7.48 
0.84 

Se 
H< 

midiameter 
orizontal  Par 

»         ■          •          • 

allax .     . 

7.57 
0.85 

** 

7.66 
0.86 

M 

7.75 
0.87 

7.85 
0.88 

The  sign  +  prefii 

ced  to  the  hourly  change  of  declination  indicates  1 

that  north  declii 

nations  are  increasing  cr  south  declinations 

are  decrei 

tsing.    The  sign  —  indicates  that  north  declinatic 

ms  are  decreaa 

ing  or  south  declinations  increasing. 
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GREENWICH  MEAN  TIME. 

<w 

MAY. 

JUNE. 

1 

a 

o 

4M 
O 

Apparent 
Ascension. 

Var.  of 
R.A. 
for  I 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  I 
Hour.     1 

Meridian 
Passage. 

4 

a 
0 

0 

>« 
(« 

Q 

Apparent 
Ascension. 

Var.  of 
R.  A. 
for  I 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  I 
Hour.     1 

1 

1 

Meridian 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

h    m      s 

s 

0        t          n 

n 

h    m 

h    m      s 

s 

0     f       - 

n 

h    m 

I 

20  46  21.56 

+  0.318 

-18    26    34.5 

+  0.92 

18  10.5 

I 

20  47  09.13 

—  0.190 

- 18  27  35.8 

—  X.08 

16  09.3 

2 

20  46  28.99 

0.302 

18    26    13.3 

0.85 

18  06.7 

2 

20  47  04.38 

0.206 

18  28  02.4 

1.14 

1605.3 

3 

20  46  36.03 

0.286 

18    25    53.6 

0.79 

18  02.9 

3 

20  46  59.25 

0.222 

18  28  30.5 

X.20 

16  01.2 

4 

20  46  42.68 

0.270 

18   25    35.4 

0.73 

17  59.1 

4 

20  46  53.74 

0.238 

18  29  00.0 

Z.26 

15  57.2 

5 

20  46  48.94 

0.253 

18    25    18.7 

0.66 

17  55-2 

5 

20  46  47.86 

0.253 

18  29  31.0 

1.32 

15  53.2 

6 

20  46  54.82 

+  0.237 

-182503.5 

+  0.60 

17  51.4 

6 

20  46  41.61 

-a268 

-  18  30  03.4 

-1.38 

15  49.1 

7 

20  47  00.31 

0.22O 

18   24  49.9 

0.53 

17  47.5 

7 

20  46  35.00 

0.283 

18  30  37.2 

1.44 

15  45.1 

8 

20  47  05.40 

0.204 

18   24    37.9 

0.47 

17  43.7 

8 

20  46  28.02 

0.298 

18  31  12.4 

1.50 

15  41.0 

9 

20  47  IO.IO 

o.z88 

18    24    27*4 

0.41 

17  39.8 

9 

20  46  20.68 

0.313 

18  31  49.0 

1.56 

15  37.0 

zo 

20  47  14.41 

0.X71 

18    24    18.4 

0.34 

17  36.0 

10 

20  46  12.98 

0.328 

18  32  26.9 

I.61 

15  32.9 

II 

2047  18.33 

+0.155 

-18   24    10.9 

+a28 

17  32.1 

II 

20  46  04.93 

-0.343 

-18  33  06.2 

-1.66 

15  28.8 

12 

20  47  21.85 

0.138 

18    24  05.0 

a2z 

17  28.2 

12 

20  45  56.52 

0.358 

18  33  46.8 

1.7a 

1524.8 

13 

20  47  24.98 

0.122 

18   24  00.7 

0.15 

17  24.3 

13 

20  45  47.76 

0.373 

18  34  28.7 

1-77 

15  20.7 

14 

20  47  27.71 

0.106 

18   23   57.9 

0.09 

17  20.4 

14 

20  45  38.66 

0.387 

i8  35  11.9 

1.83 

15  16.6 

15 

20  47  30.05 

0.089 

18   23    56.7 

+0.02 

17  16.5 

15 

20  45  29.22 

0.401 

18  35  56.4 

1.88 

15  12.5 

i6 

20  47  31.99 

+0.073 

-18    23   57.1 

—0.04 

17  12.6 

i6 

20  45  19.44 

-0.415 

—  18  36  42.1 

-1.93 

15  08.4 

17 

20  47  33.53 

0.056 

18    23    59.1 

0.11 

17  08.7 

17 

20  45  09.32 

0.429 

18  37  29.1 

1.98 

1504.3  i 

i8 

20  47  34.68 

a  040 

18   24   02.6 

0.17 

17  04.8 

18 

20  44  58.88 

0.443 

18  38  17.3 

2.03 

15  00.2 

19 

20  47  35.43 

0.023 

18   24   07.7 

0.24 

17  00.9 

19 

20  44  48.12 

0.456 

18  39  06.6 

2.08 

14  56.1 

20 

20  47  35.78 

+  0.007 

18   24    14.4 

0.31 

16  56.9 

20 

20  44  37.03 

0.469 

18  39  57-1 

2.13 

14  52.0 

21 

20  47  35-73 

— aoio 

—  18  24  22.6 

-0.37 

16  53.0 

21 

20  44  25.62 

—0.482 

-184048.8 

—2.18 

14  47.8 

22 

20  47  35.29 

0.027 

18  24  32.4 

0.44 

16  49.1 

22 

20  44  13.90 

0.495 

18  41  41.6 

2.23 

14  43.7 

23 

20  47  34.45 

0.043 

18  24  43.8 

0.50 

16  45.1 

23 

20  44  01.88 

0.508 

18  42  35.5 

2.27 

14  39.6 

24 

2047  33.21 

0.060 

18  24  56.8 

0.57 

16  41.2 

24 

20  43  49.55 

0.520 

18  43  30.5 

2.31 

14  35.4 

25 

20  47  31.57 

0.076 

18  25  II.3 

0.63 

16  37.2 

25 

20  43  36.93 

0.53a 

18  44  26.4 

a.  35 

14  31.3 

I 

26 

20  47  29.54 

-0.093 

-18  25  27.3 

—0.70 

16  33.2 

26 

20  43  24.03 

-0.544 

-184523.3 

-a.  39 

14  27.2 

27 

20  47  27.11 

0.109 

18  25  44.9 

0.76 

16  29.2 

27 

20  43  10.84 

0.555 

18  46  21.2 

a.43 

14  23.0 

28 

20  47  24.29 

0.126 

18  26  04.0 

0.82 

16  25.3 

28 

20  42  57.37 

0.566 

18  47  20.2 

a.  47 

14  18.8 

29 

20  47  21.08 

0.14a 

z8  26  24.7 

0.89 

16  21.3 

29 

20  42  43.64 

0.577 

18  48  20.0 

a.51 

14  14.7 

30 

20  47  17.48 

0.158 

18  26  46.9 

0.95 

16  17.3 

30 

20  42  29.65 

0.588 

18  49  20.6 

a.  55 

14  10.5 

31 

20  47  13.50 

-0.174 

—  18  27  10.6 

—  1.02 

i6  13.3 

31 

20  42  15.41 

-0.599 

—  18  50  22.1 

-a.  58 

14  06.4  1 

32 

204709.13 

—0.190 

-1827  35.8 

—  1.08 

16  09.3 

32 

20  42  00.92 

—0.609 

-18  51  24.4 

—2.61 

14  02.2 

Day  of  the  M< 

onth. 

7th. 

16th. 

88d. 

81st 

Day  of  tl 

16  Month. 

8th. 

16th. 

24th. 

Semidiameter    . 
Horizontal  Pars 

•          •          • 

lUax  .     . 

7.96 
0.90 

m 

8.07 
0.91 

H 

8.18 
0.92 

8.28 
0.93 

Se 
H( 

midiameter 
>rizontal  Par 

•          ■          • 

allax 

•             a             • 

«             «             ■ 

n 

8.38 
0.94 

H 
8.47 
0.95 

n 

8.55 
0.96 

Note.— The  sign  +  indicates  north  declinations; 

the  sign  —  ind 

icates  soi 

tth  declinations. 
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• 

GREENWICH  MEAN  TIME. 

JULY. 

AUGUST. 

Day  of  Month. 

Ascension. 

Var.of 
R.A. 
fori 

Hour. 

] 

Apparent 
[>eclination. 

Var.  of 
Decl. 
for  X      , 
Hour.     ' 

Meridian 
Passage. 

4 

§ 

s 

0 

Apparent 
Ascension. 

Var.  of 
R.A. 
for  I 
Hour. 

Apparent 
Declination. 

Var.of 

Decl. 

fori 

Hour. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

h    m      8 

s 

0     «      *» 

H 

h     m 

h    m      s 

8 

0        f         w 

H 

h    m 

I 

20  42  15.41 

-0.599 

—  18  50  22.1 

-a.  58 

14  06.4 

I 

20  33  29.33 

-0.758 

— 19  26  06.6 

-a.95 

II  55-7 

2 

20  42  00.92 

0.609 

18  51  24.4 

a.61 

14  02.2 

2 

20  33  11.14 

0.757 

19  27  17-3 

2.94 

II  51.5 

3 

20  41  46.19 

0.619 

18  52  27.5 

3.64 

13  58.0 

3 

20  32  52.96 

0.756 

19  28  27.7 

a.93 

II  47.2 

4 

2041  31.23 

0.628 

18  53  31.3 

3.67 

13  53-8 

4 

20  32  34.82 

0.755 

19  29  37.8 

3.92 

II  43-0 

5 

20  41  16.04 

0.637 

18  54  35.8 

3.70 

1349.6 

5 

20  32  16.73 

0.753 

19  30  47-5 

3.90 

II  38.8 

6 

20  41  00.63 

—0.646 

—  18  55  41. 1 

-a.73 

13  45-4 

6 

20  31  58.69 

-0.751 

-19  31  56.8 

-3.88 

II  34-5 

1 
7 

20  40  45.02 

0.654 

18  56  47.0 

3.76 

1341-3 

7 

20  31  40.70 

0.748 

19  33  05-8 

3.86 

II  30.3 

8 

20  40  29.20 

0.66a 

18  57  53-5 

3.79 

13  37-1 

8 

20  31  22.78 

0.745 

19  34  14-3 

3.84 

iz  26.1 

9 

20  40  13.18 

0.670 

18  59  00.6 

3.8z 

13  32.9 

9 

20  31  04.94 

0.74a 

19  35  22.3 

3.8a 

II  21.8 

zo 

20  39  56.97 

0.678 

19  00  08.2 

3.83 

13  28.7 

10 

20  30  47.19 

0.738 

19  36  29.8 

a.80 

n  17.6 

II 

20  39  40.58 

—  0.686 

—  19  01  16.4 

-3.85 

13  24.5 

II 

20  30  29.53 

-0.734 

-193736.8 

-3.78 

IX  13.4 

12 

20  39  24.03 

0.693 

19  02  25.0 

3.87 

13  20.3 

12 

20  30  1 1.98 

0.739 

19  38  43-2 

3.76 

zi  09.2 

13 

20  39  07.31 

0.700 

1903  34.1 

3.89 

13  16.0 

13 

20  29  54.55 

o.7a4 

19  39  49.0 

a.73 

IZ  05.0 

14 

20  38  50.42 

0.706 

19  04  43.6 

3.91 

13  "-8 

14 

20  29  37.24 

0.7X9L 

19  40  54.1 

3.70 

II  00.7 

15 

20  38  33.38 

0.71S 

19  05  53-5 

a.93 

13  07.6 

15 

20  29  20.06 

0.713 

19  41  58.6 

3.67 

10  56.5 

i6 

20  38  Z6.2I 

—a  718 

-1907  03.8 

-3.94 

13  03-4 

16 

20  29  03.01 

-0.707 

-194302.4 

—3.64 

10  52.3 

17 

20  37  58.91 

0.7*4 

19  08  14.4 

a.9S 

12  59.2 

17 

20  28  46. 13 

0.700 

19  44  05-5 

3.6x 

10  48.1 

i8 

20  37  41.47 

0.739 

19  09  25.3 

3.96 

12  55.0 

18 

20  28  29.40 

0.693 

19  45  07.8 

3.58 

10  43-9 

19 

20  37  23.92 

0.734 

19  10  36.4 

a.97 

12  50.7 

19 

20  28  12.83 

0.686 

19  46  09.4 

a.  55 

10  39-7 

20 

20  37  06.26 

0.738 

19  II  47.7 

3.98 

12  46.5 

20 

20  27  56.44 

0.679 

19  47  I0.2 

3.52 

10  35.5 

21 

20  36  48.50 

-0.74a 

-19  12  59.2 

-a.99 

12  42.3 

21 

20  27  40.24 

—0.671 

-19  48  10. 1 

-a.49 

10  31-3 

22 

20  36  30.65 

0.745 

19  14  II.O 

a.99 

12  38.0 

22 

20  27  24.23 

0.663 

19  49  09.1 

a.45 

10  27.1 

23 

20  36  12.71 

0.748 

19  15  22.8 

a.99 

12  33.8 

23 

20  27  08.42 

0.654 

195007.3 

3.41 

10  22.9 

24 

20  35  54-71 

0.751 

19  16  34.6 

3.99 

12  29.6 

24 

20  26  52.82 

0.645 

19  51  04.5 

a.  37 

10  18.7 

;25 

20  35  36.65 

0.754 

19  17  46.4 

2.99 

12  25.3 

25 

20  26  37.45 

0.636 

19  52  00.8 

3.33 

10  14.5 

26 

20  35  18.53 

-0.756 

—  19  18  58.2 

-a.99 

12  21. 1 

26 

20  26  22.30 

— o.6a6 

-1952  56.2 

—3.39 

10  10.4 

27 

20  35  00.37 

0.757 

19  20  10.0 

a.98 

12  16.9 

27 

20  26  07.39 

0.616 

19  53  50-7 

3.35 

ZO  06.2 

28 

20  34  42.18 

0.757 

19  21  21.6 

3.98 

12  12.6 

28 

20  25  52.72 

0.606 

19  54  44.1 

3.3X 

10  02.0 

29 

20  34  23.98 

0.758 

1922  33.1 

a.97 

12  08.4 

29 

20  25  38.31 

0.595 

19  55  36.5 

3.17 

957.8 

30 

20  34  05.76 

0.759 

19  23  44-5 

3.97 

12  04.2 

30 

20  25  24.16 

0.584 

19  56  27.9 

3.13 

953.7 

31 

20  33  47-54 

-0.759 

-192455.7 

—  a.  96 

"  59.9 

31 

20  25  10.27 

-0.573 

-19  57  18.2 

—  3.08 

949.5 

32 

20  33  29.33 

-0.758 

— 19  26  06.6 

-2.95 

II  55-7 

32 

20  24  56  65 

—0.562 

-195807.5 

—  3.03 

9  45-4 

Day  of  the  Month* 

2d. 

10th. 

18th. 

2dth.. 

Day  of  the  M 

onth. 

}  Sd. 

11th. 

1 

19th.       27  th. 

1 

Semidiameter 
Horizontal  Par 

•          •          •          • 

allax  .     . 

8.62 
0.97 

1* 

8.67 
0.98 

» 

8.71 
Q.98 

M 

8.73 
0.98 

Semidiameter 
Horizontal  Par 

•          •          •          • 

allax  .     . 

8.73 
0.98 

8.71 
0.98 

8.67     '      8.62 
0.98          0.97 

The  sign  4-  prefix 
are  decrea 

ed  to  the  hourly  change  of  declination  indicates  that  north  decUn 
sing.    The  sign  —  indicates  that  north  declinations  are  decreasi 

ations  are  increasing  or  soath  declinations 
ing  or  soath  declinations  increasing. 

246 


SATURN,  1903. 


GREENWICH  MEAN  TIME. 


SEPTEMBER. 


OCTOBER. 


I 


Q 


1 

2 

3 

4 
5 

6 

7 
8 

9 

lO 

IX 
22 

13 

14 
15 

i6 

17 
x8 

19 

20 

2Z 
22 

23 

24 
25 

26 
27 
28 
29 

30 

31 
32 


Apparent 

Right 
Ascension. 


Noon. 


h  m   s 
20  24  56.65 

20  24  43.32 
20  24  30.27 
20  24  17-51 
20  24  05.05 

20  23  52.89 
20  23  41.04 
20  23  29.50 
20  23  18.28 

20  23  07.39 

20  22  56.83 
20  22  46.60 
20  22  36.71 
20  22  27*17 
20  22  17*99 

20  22  09. 16 
20  22  00.69 
20  21  52.59 
20  21  44.86 
20  21  37.50 

20  21  30.52 
20  21  23.93 
20  21  17.73 
20  21  11.92 
20  21  06.51 

20  21  01.50 
20  20  56.88 
20  20  52.66 
20  20  48.85 
20  20  45.44 

20  20  42.44 
20  20  39.84 


Var.  of 
R.  A. 
fori 

Hour. 


Noon. 


8 
-0.56a 
0.550 
0.538 

o,5S6 
0.513 

-0,500 
0.487 
0.474 
0,461 
0.447 

-0.433 
0.419 
0.405 
0.390 
0.375 

-0.360 

0.345 
0.330 

0.314 
0.098 

-0.38a 
o.a66 
0.350 
0.834 
o.ax8 

-0.90I 

0,184 
0,167 

a  ISO 
0.133 

0.116 
-0.099 


Apparent 
Decunation. 


Noon. 


-195807.5 
19  58  55-6 

19  59  42.6 

20  00  28.5 
20  01  13.2 

'20  01  56.8 
2002  39.3 
20  03  20,6 
20  04  00,6 
20  04  39.4 

■20  05  17.0 
20  05  53.5 
20  06  28.7 
20  07  08.6 

20  07  35.2 

20  08  06,5 
20  08  36.5 

20  09  05.2 
20  09  32.6 
20  09  58.6 

■20  10.23.3 
20  10  46.6 
20  II  08.6 
20  II  29.3 
20  II  48.6 

20  12  06.5 
20  12  23.0 
20  12  38.1 
?0  12  51.9 
20  13  04.3  I 

20  13  15.3 
20  13  24.8 


Var.  of 

DecL 

fori 

Hour. 


Noon.  ' 


It 
-a.Q3 

1.99 

1.94 
1.89 
1.84 

-1.79 

J.74 
1.69 
X.64 
1.59 

■1.54 
1.49 

1.44 
1.39 

1-34 

•i.ag 
l-»3 

1,18 

1,12 

Z.07 
-z.oi 

0.95 
0.89 
0,83 
0,78 

■0.7a 
a67 
o.6z 
0.55 
0.49 

•0.43 
•0.37 


a 
o 
Meridian|  ^ 

Passage. 


h    m 

9  45-4 
941.2 

9  37-1 

932.9 
928.8 

924.7 
920.5 

9  16.4 

912.3 

908.2 

904.1 
9  00.0 

855-9 
851.8 

847-7 

843.6 
839.6 
835.5 
831.5 
827.4 

823.4 

8  19.3 
815.3 
8H.3 
807.2 

8  03.2 
7  59-2 
7  55-2 
751.2 
7  47-2 

743.3 
7  39.3 


Day  of  the  Month. 


Semidiameter  .     .     . 
Horizontal  Parallax . 


4th. 


8.55 
0.96 


ISth. 


8.47 
0.95 


tOtb. 


8.38 
0.94 


S8th. 


8.28 
0.93 


I 

2 

3 
4 
5 


7 
8 

9 
10 

ij 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 

23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


Apparent 

Right 
Ascension. 


Noon. 


h    m      s 
20  20  42.44 

20  20  39.84 

20  20  37.65 

20  20  35.87 

20  20  34.51 

20  20  33.56 
20  20  33.02 
20  20  32.89 
20  20  33.18 
20  20  33.89 

20  20  35.00 
20  20  36.53 
20  20  38.48 
20  20  40.86 
20  20  43.65 

20  20  46.86 
20  20  50*48 
20  20  54.52 
20  20  58.98 

20  21  03,86 

« 

20  21  09.15 
20  21  14,86 
20  21  20.98 
20  21  27.51 
20  21  34.46 

20  21  41.82 
20  21  49.58 
20  21  57.74 
20  22  06.31 
20  22  15.28 

20  22  24.64 
20  22  34.39 


Var.  of 

R.A. 

fori 

Hour. 


Noon. 


s 
—a  116 

0.099 

0.08a 

0.065 

0.048 

—0.031 

—0,014 

+aoo4 

0,031 

0.038 

+0.056 
0.073 
0.091 
0.ZOB 
o.za5 

+0.143 
0.160 
0.178 
0.195 
o.aia 

+a.aa9 
0.247 
0.264 
o.a8i 
0.298 

■f  0.315 
0,33a 

0.349 
0,365 
0.38a 

+0.399 
+0.415 


Apparent 
Decunation. 


Noon. 


-20  13  15.3 
20  13  24.8 
20  13  33.0 
20  13  39.8 
20  13  45.2 

-20  13  49.2 
20  13  51.8 
20  13  53.0 
20  13  52.8 
20  13  51.2 

•20  13  48.2 
20  13  43.8 
20  13  38.0 
20  13  30.7 
20  13  22.1 

■20  13  It.I 
20  13  00.6 
20  12  47.7 
20  12  33.4 
20  12  17.7 

20  12  00.6 
20  II  42.1 
20  II  22,2 
20  II  00.9 
20  10  38,2 

■20  10  14,1 
20  09  48.7 
20  09  21.9 
20  08  53.7 
20  08  24, 1 

2007  53.1 
20  07  20.8 


Var.  of 

Decl. 

fori 

Hour. 


Noon. 


-0,43 

0.37 
0.31 
0,25 
0.19 

—0.13 

0.Q7 

—0.01 

40.04 

0.10 

+ai6 
o»aa 
o.a8 
0.33 
0.39 

+0.45 
0.51 
0.57 
0.6a 
0.6B 

+0.74 
0.80 

0.86 

0,9a 

0.98 

4-1.04 
1,09 

1.15 
z.ao 
i.a6 

+  1.33 
+  X.S7 


I 

Meridian 
Passage.l 


h     m 
743.3 

7  39.3 

7  35-3  ' 

7  31-4 
727.4 

723.5 

7  19.5 
715.6 

7  "-7 
707,7 

703.8 
659.9 
6  56.0 
6  52.1 
648.2 

644,4 
640.5 
636.6 
632,8 
628.9 

625.1 
621.3 

617-4 
6  13,6 

6  09.8 

6  06.0 
6  02.2 

558.4 
5  54-6 
550.8 

547-0 
5  43-3 


Day  of  the  Month. 


Semidiameter  .    . 
Horizontal  Parallax 


•tb. 


8.18 
0.92 


NoTB.— The  sign  -|-  indicates  north  declinations ;    the  sign  —  indicates  sonth  declinations. 


SATURN,  1903. 
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GREENWICH  MEAN  TIME. 


NOVEMBER. 


DECEMBER. 


a 
o 


I 

2 

3 
4 
5 

6 

7 
8 

9 
zo 

zz 

Z2 

13 
14 
15 

i6 

17 

z8 

19 

20 

2Z 
22 

23 
24 
25 

26 
27 
28 
29 

30 

31 
32 


Apparent 

Ifight 
Ascension. 


Noon, 


h  m   s 
20  22  34.39 

20  22  44.54 
20  22  55.08 
20  23  06.00 
20  23  17.30 

20  23  28.99 
20  23  41.06 
20  23  53.50 
20  24  06.31 
20  24  19.49 

20  24  33.05 
20  24  46.97 
20  25  01.25 
20  25  15.89 
20  25  30.88 

20  25  46.23 
20  26  OZ.92 
20  26  Z7.96 

20  26  34*35 
20  26  5Z.o8 

20  27  08. 14 
20  27  25.52 
20  27  43.23 
20  28  01.27 
20  28  19.62 

20  28  38.28 
20  28  57.25 
20  29  16.53 
20  29  36.10 
20  29  55.96 

20  30  16.12 
20  30  36.57 


Var.of 

R.A. 

fori 

Hour. 


Noon. 


Apparent 
Declination. 


Noon, 


s 
+  0.415^ 

0.431 

0.447 
0.463 

0.479 

+0.495 
0.51X 
o.5a6 
0.54a 
0-557 

+0.572 
0.587 
0.603 
0.617 
a  632 

+0.647 
0.662 
0.676 
0.690 
0.704 

+0.718 
0.732 

0"745 
0.758 
0.771 

+0.784 
0.797 
0.809 
0.821 
0.833 

+0.845 
+  0.857 


—  20  07  20.8 
20  06  47.2 
20  06  12.3 
20  05  36.0 
20  04  58.4 

—  20  04  19.5 
20  03  39.2 
20  02  57.6 
20  02  14.7 
20  01  30.5 

—  20  00  44.9 
95958.1 
9  59  10.0 
9  58  20.6 

9  57  29.9 

9  5^  37-9 
9  55  44.7 
9  54  50.2 
9  53  54-4 
9  52  57.4 

9  51  59.2 
9  50  59-7 
9  49  59.0 
94857.1 

9  47  54.0 

9  4^  49.7 

9  45  44-3 

9  44  37-7 

9  43  29.9 
9  42  20.9 

9  41  10.7 
9  39  59-5 


Var.  of 

Decl. 

fori 

Hour. 


Noon. 


+  1.37 
X.43 
X.48 

1.54 
X.60 

+  1.65 
1.71 
Z.76 
Z.82 
1.88 

+  1.93 
1.98 

2.03 
2.09 
2.14 

+  2.20 
2.25 
2.30 

2.35 
2*40 

+  a-45 
2.50 

3-55 
2.60 

2.65 

+  2.70 
2.75 
2.80 
2.85 
2.90 

+  a-95 
+  3- 00 


Meridian 
Passage. 


a 
o 


of 


h  m 
5  43-3 
539.5 
5  35-8 
532.0 
528.3 

524.5 
5  20.8 

517-1 

513.4 
509.7 

5  06.0 

502.3 

458.6 

4  54-9 
4  51.2 

4  47-5 
4  43-8 
440.1 

436.5 
4  32-8 

429.2 

425.5 
4  21.9 

4  Z8.2 

4  14.6 

4  Il.O 

407.4 
403.8 
4  00.2 
3  56.6 

353.0 
349.4 


I 
2 

3 
4 
5 


7 

8 

9 
10 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 

23 
24 
25 

26 
27 
28 

29 

30 

31 
32 


Apparent 

i&ght 

Ascension. 


Noon. 


h  m      a 
20  30  16.12 

20  30  36.57 

20  30  57.30 

20  31  18.30 

20  31  39.58 

20  32  01. 12 
20  32  22.92 
20  32  44.99 

20  33  07.32 
20  33  29.90 

20  33  52.72 

20  34  15-79 
20  34  39.10 
20  35  02.65 
20  35  26.42 

20  35  5a42 
20  36  14.64 
20  36  39.08 

20  37  03.73 
20  37  28.58 

20  37  53.64 
20  38  18.90 
20  38  44.34 
20  39  09.96 
20  39  35-77 

20  40  01.76 
20  40  27.91 
20  40  54.22 
20  41  2a  70 
20  41  47.34 

20  42  14.12 
20  42  41.04 


Var.  of 
R.A. 

for; 
Hour. 


Noon. 


+0.845 

0.857 
0.869 
0.68Z 
0.893 

+  0.904 
0.915 
0.996 
a936 
0.946 

+  0.956 
0.966 
0.976 
0.986 
0.996 

+  1.005 
Z.014 

1.023 

1.032 
1.040 

+X.048 
1.056 
X.064 
X.072 

1.079 

+1.086 
1.093 

I.XOO 

1.107 
X.IX3 

+  I.XX9 
+  X.125 


Apparent 
DeclinatloiL 


Noon, 


n 


19  41  10.7 

19  39  59.5 
19  38  47.2 

19  37  33.7 
19  36  19. 1 

19  35  03.5 
19  33  46.8 

19  32  29.0 
19  31  lai 
19  29  50.1 

19  28  29.  z 
19  27  07.  z 
19  25  44.0 
19  24  19.9 
19  22  54.8 

19  21  28.7 
19  20  01.7 
Z9  z8  33.7 
19  17  04.7 
19  15  34.8 

19  14  03.9 
19  12  32.1 
19  10  59.5 
19  09  26.0 
19  07  51.6 

19  06  16.3 
19  04  40.2 
19  03  03.3 
19  oz  25.6 
18  59  47.1 

18  58  07.8 
18  56  27.7 


Var.of 

Decl. 

fori 

Hour. 


Noon. 


ft 


+  2.95 
3.00 

3.04 

3.09 

3.13 

+  3.18 
3.22 
3.26 
3.31 
3-35 

+  3.40 
3-44 
3.48 
3.53 
3.57 

+  3.61 

3.65 

3*69 
3.73 
3.77 

+  3.81 

3.85 
3.88 

3.9a 

3.95 

+  3.99 
4.02 
4.05 
4.09 
4.« 

+  4.16 
+  4.19 


Meridian 
Passage. 


h     m 
3  53-0 

349.4 
3  45-8 
342.2 

338.7 

3  35-1 

3  31-5 

327.9 

324-4 
3  20.8 

3x7.3 
313-7 
3  10.2 
3  06.6 
303.Z 

259.6 
2  56.1 
2  52.6 
2  49.0 

2  45-5 

2  42.0 

238.4 
2  34-9 

231-4 
2  27.9 

224.4 
2  20.9 
2  17.4 

2  13-9 
2  10.4 

2  06.9 
203.4 


Day  of  the  Month. 


Semidiameter      .     . 
Horizontal  Parallax 


7th. 


7.76 
0.87 


15th. 


7.66 
0.86 


28d. 


Day  of  the  Month. 


7.57 
0.85 


Semidiameter     .     . 
Horizontal  Parallax 


1st 

9th. 

P9 

17th. 

26th. 

It 

M 

7.48 

0.84 

7-41 
0.83 

7-34 
0.83 

7.28 
0.82 

88d. 


7.24 
0.81 


The  sign  -4-  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  or  south  declinationB 
are  decreasing.    The  sign  ^  indicates  that  north  declinations  are  decreasing  or  south  declinations  increasing. 
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URANUS,  1903. 


GREENWICH 

MEAN  TIME. 

■ 

• 

Q 

§ 

Apparent 
Ascension. 

Var.  of 

R.  A. 

for 

I  Day. 

Apparent 
Declination. 

Var.  of 

Decl. 

for 

1  Day. 

Meridian 
Passage. 

• 

ft 

■5 

a 
0 

Apparent 
Ascension. 

Var.  of 

R.  A. 

for 

I  Day. 

1 
Apparent     ' 
Declination. 

1 

Var.  of ; 

Decl.  ' 

1  Day. 

Meridian' 
Passage. , 

Noan. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

Noon. 

1 
1 

h     m     s 

8 

0      >     " 

n 

h    m 

b     m     s 

s 

0      >     " 

h    xn 

Jan.  3  172806.38 

+15.214 

—23  21  05.6 

—12.23     22  36.9 

July  2  172923.62 

—10.084 

-23  24  29.0 

+  6.91  '  10  50. 1 

7  17  29  06.67 

14.923 

232153.4 

11.67 

22  22.2 

6  17  2843.91 

9.761 

23  24  01.4 

6.86    10  33.7 

II  17  3005.69 

14.579 

23  22  39.0 

XI.ll 

22  07.4 

10  17  2805.61 

9.380 

23  23  34.2 

6.75    1017.4 

15  ji7  31  03-24 

14.189 

232322.3 

10.52 

21  52.6 

14  17  27  28.95 

8.940 

232307.5 

6.57    10  01. 1 

19,1731  59-M 

13-753 

23  2403.2 

9.94 

21  37.8 

18  172654.17 

8.441 

232241.7 

6.32  \    9  44.8 

1 

23  17  32  53-20 

+13.268 

-23  24  41.8 

-  9.35 

21  23.0 

22  17  2621.50 

-7.884 

—23  22  17.0 

+  6.02     928.5 

27  17  33  45-22 

12.733 

23  25  18.0 

8.76'  21  08.1 

26  17  25  51.17 

7.271 

23  21  53.6 

5.65     9 12.3 

31  173435-00 

12.150 

23  25  51.9 

8.19 

20  53.2 

30  17  25  23.40 

6.608 

23  21  31.9 

5.20     8  56.1 

Feb.  4  .173522.36 

XX. 521 

23  26  23.5  '        7.61 

20  38.2 

Aug.  3  ,17  24  58.36 

5.906 

23  21  I2.I 

4.71     8  40.0 

8  17  3607.12 

X0.855 

23  26  52.8          7.05 

20  23.2 

7 

17  24  36.20 

5.X68 

232054.3 

4.16     8  23.9 

12 

173649.15 

+XO.X54 

-23  27  19.9 

-  6.49 

2008.2 

II 

17  24  17.06 

-4.397 

-23  20  38.9 

+  3.55     8  07.8 

16 

17  37  28.31 

9.420 

23  27  44.7 

5.94 

19531 

15  172401.06 

3.598 

23  20  26.0 

2.92     7  51.8 

1 

20 

17  38  04.46 

8.649 

23  28  07.4 

5.41 

19  38.0 

19  172348.31 

2.769 

23  20  15.6 

«.»5     7  35-9 

24 

17  38  37-46 

7.846 

23  28  28.0 

4.91     19  22.8 

23  17  23  38-94 

1.913 

23  2008.1 

X.51     7  20.0 

1 

28^173907.19 

7.013 

23  28  46.7 

4.42     1907.5 

27  ,17  23  33-03 

1.039 

232003.5 

0.77     704.2 

1 

Mar.  4 

17  39  33-53 

+  6.153 

-23  29  03.4 

-  3.94     18  52.2 

1 

31  172330.64 

-0.157 

—23  20  01.9 

+  0.01      6  48.4 

8 

173956.39 

5-277 

23  29  18.2 

3.47  1  18  36.9 

Sept.4  172331.78 

+  0.731 

23  20  03.4 

-0.75      632.7 

12 

17  40  15-73 

4.389 

232931.2 

3.OX 

18  21.5 

8  ,17  23  36.49 

1.623 

23  20  07.9 

1.50     6  17. 1 

z6 

17  40  31.49 

3.489 

232942.3 

2.56 

1806.0 

12  ,17  23  44.76 

2.513 

23  20  15.4 

a.  26     601.5 

20 

17  40  43.63 

2.580 

23  29  51-7 

2.13 

17  50.5 

16  17  23  56.59 

3.402 

23  20  26.0 

3.01      5  46.0 

24  174052.12 

+  1.663 

-23  29  59.4 

-  1.71 

17  34  9 

20  1724  11.97 

+  4.287 

-23  20  39.5 

-3.74      530.5 

28  17  40  56.93 

+  0.742 

*    233005.4 

X.30 

17  19.2 

24  17  24  30.87 

5.162 

23  20  55.9 

4.45'    515-1 

Apr.  I  174058.06 

-0.175 

233009.8 

0.88 

17  03.4 

28  172453.24 

6.019 

2321  15.1 

5.12'    459.7 

5^174055.55 

1.078 

23  30  12.5 

0,46 

16  47.7 

Oct.  2  117  25  18.99 

6.853 

23  21  36.9 

5.76     4  44.4 

9 

17  40  49.46 

1.963 

23  30  13-5 

—  0.04 

16  31.8 

6  17  25  48,03 

7.663 

23  2201.2 

6.36     4  29.2 

1 

13 

17  40  39.87 

-  a.827 

-23  30  12.8 

+  0.37 

16  z6.o 

10  17  26  20.26 

1 

+  8.450 

-23  22  27.7 

1 

—  6.90  '    4  14.0 

17  17  40  26.87 

3.671 

23  30  10.5 

0.79 

1600.0 

14  17  26  55.60  ( 

►      9.2x3 

2322  56.3 

7.35     3  58.9 

21  174010.53 

4.493 

23  3006.5 

X.20 

1544.0 

/      18  17  27  33.93 

9.948 

23  23  26.7 

7.82     343.8 

1 

25  173950.97 

5.281 

23  30  00.9 

X.62    1527.9 

22  17  28  15.14 

10.650 

23  23  58.8 

8.ax      3  28.7 

29 

173928.33 

6.032 

23  29  53-5 

2.06    1511.8 

26  17  28  59.08 

11.3x3 

23  24  32.3 

8.53      3  13-7 

May  3 

17  39  02.78 

—  6.736 

-23  29  44.4 

+  2.49    1455.7 

30 

172945.59 

+XX.936 

-23  25  07.0 

-8.80     258.8 

7 

17  38  34-51 

7.391 

23  29  33-6 

2.92 

14  39.5 

Nov.  3 

17  30  34-51 

X2*si6 

23  25  42.6 

9.00      2  43.9 

II  17  3803.72 

7.995 

23  29  21.0 

3-36 

14  23.2 

7 

17  31  25.66 

13.055 

23  26  18.9 

9.14      2  29.0 

15  17  37  30.62 

8.547 

23  29  06.7       3.79 

1406.9 

II  17  32  18.89 

13.555 

23  26  55.6 

9.90     2  14.2 

19  17  36  55-42 

9.045 

23  28  50.7 1      4.20 

1 

13  50.6 

15  17  33  14-04 

14.013 

23  27  32.4 

9.21      1 59.4 

1                               . 

23  173618.34 

-9.485 

-23  28  33.1 1  +  4.60 

13  34-3 

19  173410.93 

+  14.423 

—23  28  09.2 

-9.17      144.6 

27  17  35  39-63 

9.859 

23  28  13.9 

4.99 

13  17-9 

23  173509.36 

14-783 

23  28  45.7 

9.08      I  29.8 

31  173459.56 

10.163 

23  27  53-2 

5.35 

13  01.5 

27 

17  3609.12 

15.087 

23  2921.8 

8.95      I  1 5. 1 

1 

1  June4  17  34  18.42 

10.395 

2327  31. 1 

5.71 

1245-1 

Dec.  I  173709.99 

15.341 

23  29  57.2 

8.74      I  00.4 

8  17  33  36.49 

10.559 

23  27  07.6 

6.02 

12  28.7 

5  17  38  11.78 

15.546 

233031.7 

8.51      045.7 

12  173254.04 

—10.655 

-232643.0 

+  6.27 

12  12.2 

9  17  39  14.29 

+15.702 

-23  31  05.2 

—  8.22     031.0 

16 

17  32  11.34 

10.6B5 

2326  17.5 

6.49 

II  55.8 

13  174017.33 

15.809 

23  31  37-4 

7.91      0 16.3 

20 

17  31  28.65 

10.644 

232551.2 

6.69 

II  39.4 

17 

17  41  20.69 

15.861 

23  32  08.4 

7.50   { ts  M  .  0  1 

24 

17  30  46.28 

XO.530 

232524.1 

6. 84 

II  22.9 

21 

174224.14 

15.854 

23  32  38.0 

7.22 

23  43-2 

28 

173004.50 

10.345 

23  24  56.6 

6.90 

n  06.5 

25 

17  43  27.45 

15.793 

233306.1 

6»83 

23  28.6 

July  2 

17  29  23.62 

— xao84 

-23  24  29.0 

+  6.91 

10  50. 1 

29 

17  44  30.41 

+15.677 

-23  33  32.6 

-6.41    2313.9 

6 

172843.91 

-9.761 

—232401.4 

+  6.86 

10  33.7 

33 

17  45  32.80 

+15.510 

-23  33  57-4 

—  6.00    22  59.2 

1 

Greatest  semidiax 

neter, 

June             15,    1.84" 

Greatest  horizon 

tal  paral 

lax,        June 

15.    0.49" 

Leai 

St  semidiamet 

er. 

Decemb 

er   T9, 

1.66" 

L« 

ast  horicontal 

parallax 

,             Decern 

ber  19, 

0.43- 

NEPTUNE,  1903. 
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GREENWICH 

MEAN  TIME. 

1 

■ 

Month  and  Day. 

Apparent 
AscensicOi 

Noon. 

Var.  of 

R.  A. 

for 

I  Day. 

Apparent 
Decimation. 

Var.  of 

Decl. 

for 

xDay. 

Meridian 
Passage. 

Q 

a 

■S 
§ 

Apparent 
Ascension. 

Var.  of 
R.  A.        Apparent 
for        Declination. 
1  Day. 

Var.  of 
Decl. 

X  dIv    Meridian 
I  L>ay.    Passage. 

'Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

s 

Noon, 



Noon. 

h     m     s 

s 

0        f       w 

M 

• 

h    m 

h    m      s 

0           f            H 

** 

h    xn 

Jan.  3 

608  51.30 

~7.M4 

+22  1733.3    +a.5i 

II  19.2 

July  2 

61547.40 

+  9.623    +22  21  25.5 

-3-32 

23  34.7 

7, 

6  08  22.66 

7.086 

221743.5 

a.  57 

II  03.0 

6 

6  16  25.77 

9.555        22  21  II. 7 

3.57 

23  19.6 

n 

6  07  54.66 

6.90X 

22  17  53.9 

2.62 

10  46.8 

10 

6  17  03.80 

9.455        22  20  56.9 

3.8X 

2304.5 

15 

6  07  27.49 

6.G74 

22  18  04.5         2.67 

10  30.6 

14 

61741.37 

9.325        222041.2 

4.04     22  49.4 

^9| 

60701.30 

6.408 

22  18  15.3          2.72 

10  14.5 

18 

618  18.36 

9.165        22  20  24.6 

4.22     22  34.3 

23 

6  06  36.27 

-6.097 

+22  18  26.2 

+  2.76 

958.3 

22 

6  18  54.65 

+  8.973  '  +22  20  07.4 

-4.39 

22  19. 1 

27 

6  06  12.56 

5.749 

22  18  37.4  ,        a.80 

942.2 

26 

6  19  30.10 

8.747        221949.5 

4.5a 

22  04.0 

31 

60550.33 

5.357 

22  z8  48.6  ,       2.8a 

1 

926.1 

30 

62004.58 

8.488        22  19  31.2 

4.64 

21  48.8 

Feb.  4 

6  05  29.75 

4-930 

22  18  59.9         a.84 

9  10.1 

Aug.  3 

6  20  37.97 

8.902        22  19  12.4 

4.7a    21  33.6 

8, 

1 

6  05  10.93 

4.474 

221911.3,        2.86 

8  54.0 

7 

621  10.16 

7.888        22  18  53.4 

4.77     21  18.4 

12 

6  04  53.98 

-3.994 

+22  19  22.8     +  2.87 

838.0 

II 

6  21  41.04 

+  7.548 

+22  18  34.2 

—  4.81     21  03.2 

1         i6 

1 

6  04  39.00 

3.489 

22  19  34.3 

2.89 

822.1 

15 

622  10.51 

7.Z82        22  18  14.9 

4.81     20  47.9 

20 

604  26.10 

2.959 

22  19  45.9  ,        2.90 

806.1 

19 

6  22  38.46 

6.788        22  17  55.7 

4.76    20  32.6 

24 

60415.35 

2.413 

221957.5!        2.89 

7  50.2 

23 

6  23  04.78 

6.367        22  17  36.8 

4.69,  2017.3 

;     28 

60406.82 

1.850 

22  20  09.0         2.87 

734.3 

27 

623  29.36 

5.9x8        22  17  18.2 

1 

4.59     20  02.0 

'  Mar.  4 

6  04  00.57 

-1.274 

+22  20  20.5     +  2.86 

718.5 

31 

623  52.10 

+  5.449    +22  1700.1 

-4.45 

1946.6    1 

8 

6  03  56.64 

0.689 

22  20  31.9         2.84 

702.7 

Sept.4 

6  24  12.93 

4.963        22  16  42.6 

4.27     19  31.3 

12 

6  03  55.07 

—  0.098 

222043.2         2.80 

647.0 

8 

624  31.78 

4.459        22  16  25.9 

4.07     19  15.9 

i6 

6  03  55.85 

+  0.489 

1 
222054.3         2.75 

631.3 

12 

62448.58 

3.938        22  16  10.0 

3.86     1900.5 

20 

6  03  58.98 

1.076 

222105.2          2.69 

6  15.6 

16 

6  25  03.26 

3.398        22  15  55.0 

3.60     18  45.0 

24 

6  04  04.46 

-f  1.664 

+22  21  15.8     +2.61 

5  59-9 

20 

6  25  15.74 

+  2.843     +22  15  41.2 

-3.31     1829.5 

28 

1 

604  12.29 

2.246 

22  21  26.1  .        2.52 

5  44-3 

24 

62525.99 

2.276        22  15  28.5 

3.OX     18  13.9 

Apr.  I  1 

6  04  22.42 

2.819 

22  21  36.0          2.41 

528.8 

28 

6  25  33.94 

I.70X  ,      22  15  17.I 

a.  69 

17  58.3 

5 

6  04  34.83 

3.382 

22  21  45.4          2.30 

513.3 

Oct.  2 

6  25  39.59 

I.I2I        22  15  07.0 

a.35 

1742.7 

9 

6  04  49.45 

3.925 

22  21  54.4'        2.17 

457.8 

6 

6  25  42.91 

+  0.540        221458.3 

a.oo '  17  27.0 

1 

13 

60506.21 

+  4.453 

+22  22  02.8     +  2.02 

442.3 

10 

6  25  43.91 

—  0.041     +22  14  51.0 

X.62    17  II. 3 

^7. 

60525.05 

4.964 

22  22  10.6 

1.85 

4  26.9 

14 

6  25  42.58 

0.624        22  14  45.3 

X.24 

16  55.5 

1             21 

1 

6  05  45.90 

5.457 

22  22  17.6          1.65 

4  ".5 

18 

6  25  38.92 

X.207        22  14  41. 1 

0.85 

16  39.7 

i            25 

6  06  08.68 

5.930 

22  22  23.8          1.45 

356.2 

22 

6  25  32.94 

X.778        22  14  38.5 

0.45    1623.9 

'         29 

60633.31 

6.381 

22  22  29.2  '        1.24 

340.9 

26 

6  25  24.71 

2.336        22  14  37.5 

1 

—  o.o6|  1608.0 

May  3 

6  06  59.69 

+  6.805 

+22  22  33.7 

+  X.OI 

325.6 

30 

6  25  14.27 

—  2.88x    +22  14  38.0 

+  0.32 

15  52.1 

7 

6  07  27.71 

7.200 

22  22  37.3         0.76 

310.3 

Nov.  3 

62501.69 

3.408        22  14  40.1 

0.71    15  36.2 

II 

1 

6  07  57.25 

7.567 

22  22  39.8          0.49 

255.1 

7 

6  24  47.05 

3.910       22  14  43.7 

1.08    15  20.2 

1 

15 

60828.21 

7.909 

222241.2     +0.21 

2  39-9 

II 

6  24  30.44 

4.393        22  14  48.7 

1.44    15  04.2 

19 

6  09  00.49 

8.226 

22  22  41.5  '  —0.07 

224.7 

15 

624  11.94 

4.853        221455.2 

1.79 

14  48.1 

23 

60933.98 

+  8.513 

+22  22  40.6  1  -  0.36 

209.5 

19 

6  23  51.66 

-5-a8x 

+22  1503.0 

+  2.10 

14  32.1 

27 

6  1008.55 

8.768 

22  22  38.6         0.65 

154.4 

23 

6  23  29.74 

5.674  1      22  15  12.0 

2.41     14  16.0 

31 

6  1044.08 

8.992 

22  22  35.4 

0.96 

I  39.3 

27 

6  23  06.32 

6.029        22  15  22.3 

2.70    1359.8 

June  4 

611  20.44 

9.180 

22  ^2  30.9 

1.26 

I  24.2 

Dec.  I 

6  22  41.56 

6.345        22  15  33.6 

2.96 

1343.7 

8 

611  57.48 

9.337 

22  22  25.2          1.59 

I  09.0 

5 

622  15.61 

6.622        22  15  46.0 

3.20 

1327.5 

12 

6  12  35.10 

+  9.467 

+22  22  18.2  1  —1.90 

053.9 

9 

621  48.64 

-6.854    +221559.2 

+  3.41    13  II.3    1 

1            ^^ 

6  13  13.17 

9.564 

22  22  10.0 

2.20 

038.8 

13 

621  20.83 

7.048        22  16  13.3 

3.6X 

12  55.2 

'            20' 

61351.57 

9.631 

22  22  00.6 

2.50 

023.7 

17 

62052.31 

7.2OX 

22  16  28.1 

3.76 

12  39.0 

24' 

6  14  30.17 

9.663 

22  21  50.0 

2.79 

008.6 

21 

6  20  23.29 

7-299 

22  16  43.4 

3.89 

12  22.8 

28 

61508.83 

9.659 

22  21  38.3 

3.06 

23  49.7 

25 

6  19  53.99 

7.344 

22  16  59.2 

3.99 

12  06.5 

July  2  1 

6  15  47.40 

+  9.623 

+22  21  25.5 

-3.3a 

23  34.7 

29 

6  19  24.60 

-7.34a 

+22  17  15.3 

+  4.07 

II  50.3 

6 

1             1 

6  16  25.77 

+  9.555 

+22  21  H.7 

-3.57 

23  19.6 

33 

6  i8  55.32 

+22  17  31.8 

11  34.1 

Least  semidiameter, 
Greatest  semidiameter, 


June  26,    x.24" 

December  27.    1.33" 


Least  horizontal  parallax,  June  26,    0.29" 

Greatest  horizontal  parallax,        December  27,    0.31" 


250 


HELIOCENTRIC  CO-ORDINATES,  1903. 


MERCURY. 

GREENWICH  MEAN  NOON. 

1 
1 

Dat3. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

LoRaritfam 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

0 

* 

tt 

0     t    It 

1 

tt 

0       t 

M 

t    " 

Jan.     I 

320 

46  58.2 

+  3  39  45-3 

—    I 

36.5 

-6   59 

21.3 

+    I  40-2 

9.608  8401 

aii9  235i 

0.1 16  9409 

2 

324 

29 

36.9 

3  45  35.8 

3 

14-3 

6   56 

47.6 

3  a8.5 

9.603  1034 

0.1 14  5656 

O.II2  1072 

3 

328 

18 

17.2 

3  51  48.5 

4 

51.3 

6   52 

21.6 

5  a4-9 

9-597  1376 

0.1095634 

0.106  9317 

4 

332 

13 

21.4 

3  58  43.6 

6 

25.8 

6   45 

55-0 

7  a9.7 

9-5909572 

^0.1042099 

0.101  3958 

5 

336 

15 

11.9 

4  05  ai.3 

7 

55.6 

6   37 

19.4 

943.0 

9-5845794 

0.098  4866 

0.095  4798 

6 

340 

24 

11.3 

+  4  13  41.3 

-    9 

18.2 

-6   26 

26.1 

+  12  05.0 

9.5780266 

0.092  3727 

0.089  1628 

7 

344 

40 

41.7 

4  20  23.1 

10 

31-2 

6    13 

06,5 

14  35.7 

9.571  3242 

0.085  8473 

0.082  4237 

8 

349 

05 

04.4 

4  a8  25.7 

II 

31.8 

5   57 

12. 1 

17  14-3 

9.5645040 

0.078  8884 

0.075  2399 

9 

353 

37 

39-5 

4  36  47-5 

12 

17-3 

5   38 

35-5 

90  00.2 

9.5576032 

0.071  4749 

0.067  5908 

lO 

358 

18 

45.0 

4  45  «6.2 

12 

44.8 

5    17 

09.8 

23  52.1 

9-5506657 

0.063  5849 

0.059  4548 

ZI 

3 

08 

36.5 

+  4  54  18.8 

—  12 

51-9 

-4   52 

50.0 

+  25  48.0 

9-5437415 

0.055  1980 

0.050  8122 

12 

8 

07 

25-9 

5  03  21.4 

12 

36.3 

4   25 

33.2 

28  45.8 

9.5368889 

0.046  2952 

0.041  6455 

13 

13 

15 

21.0 

5  13  29.2 

II 

56.3 

3   55 

19.0 

31  42.1 

9.530  1728 

0.036  8612 

0.031  941 1 

14 

18 

32 

23.8 

5  ai  35.7 

10 

51.1 

3   22 

10.8 

34  33.0 

9.523  6652 

0.026  8842 

0.021  6901 

15 

23 

58 

29.8 

5  30  34.a 

9 

20.8 

2   46 

16.3 

37  14.0 

9.5174447 

0.016  3588 

o.oio  8910 

16 

29 

33 

26.8 

+  5  39  16.4 

-    7 

27.1 

—  2   07 

47-9 

+  39  39.8 

9.51 1  5948 

0.005  2878 

9.9995513 

17 

35 

16 

53-9 

5  47  32-7 

5 

12.7 

I    27 

03.6 

41  44.8 

9.5062028 

9.993  6843 

9.987  6905 ; 

18 

41 

08 

20.3 

5  55  13-3 

2 

42.3 

0  44 

27.2 

43  23.0 

9.501  3561 

9.981  5747 

9-975  3425 

19 

47 

07 

04.9 

6  02  07.4 

—    0 

01.7 

—  0  00 

28.3 

44  28.8 

9.497  1407 

9.969  001 1 

9.962  5587 

20 

53 

12 

16.0 

6  08  04.S 

+    2 

41.7 

+  0   44 

18. 1 

44  57.3 

9-493  6365 

9.956  0251 

9.949  4111 

21 

59 

22 

51-5 

+  6  12  54.4 

■^    5 

20.1 

+  I    29 

12.6 

+  44  44.5 

9.490  9142 

9.942  7295 

9.935  9943  , 

22 

65 

37 

39-6 

6  16  28.1 

7 

45.0 

2    13 

32.6 

43  48.1 

9.489  0314 

9.929  2214 

9.922  4283  1 

23 

71 

55 

20.1 

6  18  38.2 

9 

48.5 

2   56 

34-2 

42  07.8 

9.488  0293 

9.915  6341 

9.908  8593 

24 

78 

14 

26.8 

6  19  19.7 

II 

23.8 

3   37 

34-2 

39  45*3 

9.487  9303 

9.902  1259 

9.895  4578 

25 

84 

33 

29-5 

6  z8  30.2 

12 

25.8 

4   15 

52.1 

36  44.1 

9.488  7368 

9.888  8800 

9.882  4182 

26 

90 

50 

57-4 

+  6  16  10.3 

+  12 

51-6 

+  4   50 

52.4 

+  33  ".2 

9.490  4306 

9.876  0997 

9.8699525 

27 

97 

05 

21.6 

6  12  23.8 

12 

40.5 

5  22 

05.9 

29   Z2.2 

9-492  9743 

9.864  0042 

9.858  2827 

28 

103 

15 

18,5 

6  07  16.9 

II 

54-3 

5   49 

10.8 

M  55.4 

9.4963136 

9.852  8156 

9.847  6300 

29 

109 

19 

31-7 

6  00  58.1 

10 

36.7 

6   n 

53.3 

20  28.6 

9.500  3806 

9.842  7518 

9.838  2056 

30 

"5 

16 

54-5 

5  53  38.0 

8 

53-1 

6   30 

07-3 

»5  59.7 

9.505  0970 

9-8340133 

9.830  1944 

1 

31 

121 

06 

309 

+  5  45  «7-4 

+    6 

49.6 

+  6  43 

54-2 

4-  u  35.4 

9.510  3777 

9.826  7663 

9.823  7431 

Feb.   I 

126 

47 

36.5 

5  36  38.4 

4 

33-0 

6   53 

21.3 

7  2:.o 

9-516  1353 

9.821  1356 

9.818  9516 

2 

132 

19 

38.5 

5  27  3a.x 

+     2 

09.8 

6   58 

41.0 

+    3  21.2 

9.522  2824 

9.817  1948 

9.8158658 

3 

137 

42 

15,0 

5  17  49.a 

—     0 

14.0 

7   00 

09-5 

—   0  21.0 

9-528  7343 

9.814  9616 

9.814  4759 

4 

142 

55 

14-3 

S  08  09.0 

2 

33-1 

6   58 

05.5 

3  43.7 

9.5354114 

9.814  3994 

9.814  7201 

5 

147 

58 

33-2 

+  4  58  29.9 

-    4 

43-1 

+  6   52 

48.9 

-   6  46.1 

9.542  2401 

9.8154235 

9.816  4928 

6 

152 

52 

16.6 

4  48  58.9 

6 

4a  7 

6  44 

40.2 

9  27.9 

9.549  1538 

9.817  9096 

9.8196543 

7 

157 

36 

35-3 

4  39  41*4 

8 

23-7 

6   33 

59.6 

II  50.0 

9.5560931 

9.821  7059 

9.824  0432 

8 

162 

II 

45-2 

4  30  41.8 

9 

50.4 

6  21 

06.4 

13  53-3 

9.563  0059 

9.826  6444 

9.8294878  1 

9 

166 

38 

05.6 

4  22  03.2 

II 

00.0 

6  06 

18.9 

15  38.9 

9.569  8472 

9.832  5519 

9.835  8146  ' 

10 

170 

55 

59-4 

+  4  13  48.1 

-  II 

52.5 

+  5   49 

53-9 

-17  08.4 

9.5765781 

9-839  2567 

9.842  8582 

II 

175 

05 

50- 3 

4  05  57.8 

12 

28.1 

5   32 

06.8 

18  23.5 

9.583  1662 

9.846  6004 

9.8504656 

12 

179 

08 

03.6 

3  58  33-2 

12 

47.6 

5   13 

11.2 

19  25.6 

9.589  5841 

9.854  4366 

9.858  4975 

13 

183 

03 

05-3 

3  5»  34»5 

12 

52.0 

4  53 

19.4 

20  16.  X 

9.595  8090 

9.862  6340 

9.866  8330 

14 

186 

51 

21.2 

3  45  oJ«6 

12 

42.5 

4   32 

42.4 

20  56.4 

9.601  8230 

9.871  0817 

9.875  3686 

15 

190 

33 

16.9 

+  3  38  54-0 

—  12 

20.3 

+  4   II 

29.5 

-21  27.9 

9.607  6109 

9.879  6831 

9.8840159 

16 

194 

09 

17-5 

+  3  33  ".3 

-  II 

46.9 

+  3  49 

49-3 

-ai  51.4 

9.613  1607 

9.888  3582 

9.892  7022 

HELIOCENTRIC  CO-ORDINATES,  1903. 


251 


• 

MERCURY. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

L,ongitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

0     »    ft 

Reduction 

to 

Orbit. 

He] 
L 

0 

iocentric 
acitude. 

Daily 
Motion. 

»         n 

Logarithzn 

of 

Radius 

Vector. 

Logarithm  of  DisUnce 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

0 

t 

tt 

»        tt  ■ 

t 

» 

Feb.  15 

190 

33 

16.9 

+  3  38  54.0 

—  12    20.3 

+  4 

II 

29-5 

—  21    37.9 

9.607  6109 

9.879  6831 

g.884  0159 

16 

194 

09 

17-5 

3  33  ".3 

II    46.9 

3 

49 

49-3 

ax  51-4 

9.613  1607 

9.888  3582 

9.892  7022 

^7 

197 

39 

47-5 

3  a?  52.6 

II    03-5 

3 

27 

48.9 

32  08.2 

9.618  4633 

9.897  0410 

9.901  3684 

18 

201 

05 

10.4 

3  «a  57'0 

10    11.5 

3 

05 

34-6 

22   Z9.3 

9.623  51 1 5 

9.905  6787 

9.9099669 

19 

204 

25 

48.8 

3  18  23.5 

9   12.3 

2 

43 

11.9 

82  25.3 

9.628  3001 

9.914  2283 

9-918  4591 

20 

207 

42 

04.4 

+  3    14    11,2 

—    8  07.0 

+  2 

20 

45.4 

—  22  27.0 

9.632  8254 

9.922  6559 

9.926  8157 

21 

210 

54 

18.0 

3  10  19.3 

6   56.9 

I 

58 

19.2 

32  24.9 

9.637  0846 

9-9309362 

9-9350152 

22 

214 

02 

49.4 

3  06  46.8 

5   43-0 

I 

35 

56.7 

33  Z9.6 

9.641  0762 

9-939  0506 

9-943  0405 

23 

217 

07 

57-7 

3  03  32.8 

4   26.3 

I 

13 

41.0 

33   11.4 

9.644  7992 

9.946  9840 

9.950  8802 

24 

220 

10 

00.9 

3  00  36.4 

3  07.9 

0 

51 

34-7 

33  00.8 

9.648  2534 

9.954  7283 

9.958  5271 

25 

223 

09 

16.2 

+  a  57  56.9 

-    I    48.6 

-f  0 

29 

40.1 

—  3Z    48.2 

9.651  4390 

9.962  2763 

9.965  9753 

26 

226 

06 

00.2 

a  55  33.8 

-    0   29.3 

+  0 

07 

59-0 

21    33.7 

9.654  3563 

9.969  6242 

9.973  2229 

27 

229 

00 

28.9 

a  53  26.Z 

+    0  49.3 

—  0 

13 

26.7 

2Z    X7.5 

9.657  0066 

9-9767715 

9.980  2697 

28 

231 

52 

57-3 

a  51  33.3 

2  06.6 

0 

34 

35.6 

2X    00.0 

9-659  3902 

9-983  7180 

9.987  1 166 

Mar.   I 

234 

43 

40.3 

a  49  55-1 

3   21.8 

0 

55 

26.3 

20  41. X 

9.661  5086 

9.9904660 

9.993  7663 

2 

237 

32 

52.1 

+  2  48  30.8 

+    4   34-3 

—  I 

15 

57-5 

—  20  2X.I 

9.663  3623 

9.997  0181 

0.000  2219 

3 

240 

20 

46.1 

a  47  19.8 

5  43-6 

I 

36 

08.1 

Z9  59-9 

9.664  9527 

0.003  3781 

0.006  4873 

4 

243 

07 

36.2 

3  46  2a.z 

6  49.2 

I 

55 

57.0 

19  37-7 

9.666  2805 

0.009  5500 

0.012  5668 

5 

245 

53 

34-9 

a  45  37.4 

7   $0,6 

2 

15 

23.1 

X9  Z4.4 

9.667  3467 

0.015  5383 

0.018  4650 

6 

248 

38 

55.2 

a  45  05-3 

8  47.4 

2 

34 

25.4 

x8  50.0 

9.668  1514 

0.021  3475 

0.024  1865 

7 

251 

23 

49.6 

+  a  44  A$p6 

+    9   39-2 

—  2 

53 

02.8 

-  18  84.7 

9.6686962 

0.026  9826 

0.029  7363 

8 

254 

08 

30-5 

a  44  38-a 

10  25.5 

3 

II 

14.4 

17  58.8 

9.668  9805 

0.032  4482 

0.035  1 189 

9 

256 

53 

10.0 

a  44  4a.9 

II   06.0 

3 

28 

58.8 

17  30.5 

9.6690049 

0.037  7489 

0.040  3388 

10 

259 

38 

00.5 

2  45  00.1 

II   40.5 

3 

46 

I5-I 

17  0Z.8 

9.668  7692 

0.042  8892 

0.045  4006 

II 

262 

23 

14.2 

a  45  39-3 

12  08.5 

4 

03 

01.9 

16  3X.6 

9.668  2734 

0.047  8736 

0.050  3084 

12 

265 

09 

03.2 

+  a  46  X0.8 

+  12   29.8 

-4 

19 

17.9 

—  x6  00.x 

9.667  5171 

0.052  7059 

0.055  0663 

13 

267 

55 

39.9 

a  47  04.8 

12  44.2 

4 

35 

01.6 

15  37.0 

9.666  4998 

0.057  3897 

0.059  6773 

14 

270 

43 

17.0 

a  48  1Z.4 

12   51.4 

4 

50 

II-3 

14  sa-a 

9.665  2209 

0.061  9287 

0.064  1445 

15 

273 

32 

06.9 

a  49  30.7 

12   51-3 

5 

04 

45.4 

14  i5«6 

9.663  6796 

0.066  3253 

0.068  47 1 1 

16 

.276 

22 

22.7 

3  5Z  03.  z 

12   43.6 

5 

18 

41.8 

13  36.9 

9.661  8749 

0.070  5824 

0.072  6594 

17 

279 

14 

17.6 

+  a  53  48.9 

+  12   28.3 

-5 

31 

58.4 

-  la  55-9 

9.659  8061 

0.074  7022 

0.076  71 1 1 

18 

282 

08 

05.2 

3  54  48.6 

12    05.2 

5 

44 

32.8 

xa  12.S 

9.657  4720 

0.078  6862 

0.080  6278 

19 

285 

03 

59-5 

a  57  oa.4 

II   34-3 

5 

56 

22.4 

XX   26.2 

9.654  8716 

0.082  5360 

0.084  4109 

20 

288 

02 

14.9 

a  59  30.9 

10   55.7 

6 

07 

24-3 

10  37.x 

9.652  0046 

0.086  2523 

0.088  0605 

21 

291 

03 

06.3 

3  03  14.6 

10  09.3 

6 

17 

35'4 

9  44.5 

9.648  8699 

0.0898353 

0.091  5767 

22 

294 

06 

49-3 

+  3  05  i4«o 

+    9   15-4 

-6 

26 

52.0 

-    8  48.2 

9.645  4660 

0.093  2846 

0.094  9587 

23 

297 

13 

39.8 

3  08  39.8 

8   14.1 

6 

35 

10.5 

7  47«9 

9.641  7925 

0.096  5991 

0.098  2057 

24 

300 

23 

54-6 

3  12  oa.6 

7   05.7 

6 

42 

26.4 

6  43.1 

9-637  8512 

0.099  7781 

0.101  3159 

25 

303 

37 

51.0 

3  15  53.a 

5   50-7 

6 

48 

35-2 

5  33.6 

9.633  6421 

0.102  8187 

0.1042863 

26 

306 

55 

47.1 

3  20  02.Z 

4  29.6 

6 

53 

31.8 

4  18.7 

9.629  1665 

0.105  7181 

0.107  1138  ' 

27 

310 

18 

01.6 

+  3  24  30.0 

+    3  03-1 

-6 

57 

10.6 

-   2  58.0 

9.624  4269 

0.1084727 

0.109  7941 

28 

313 

44 

53.8 

3  a9  17.9 

+    I    32.0 

6 

59 

25.7 

—    X  31.X 

9.619  4268 

o.iii  0775 

0.1 12  3225 

29 

317 

16 

44.2 

3  34  a6.2 

-    0  02.5 

7 

00 

10.6 

+   0  02.5 

9.614  1712 

0-1135279 

0.1 14  6928 

30 

320 

53 

53.3 

3  39  55.7 

I    39-5 

6 

59 

18.2 

I  43.5 

9.608  6670 

0.1158164 

0.1 16  8978 

31 

324 

36 

42.8 

3  45  46.9 

3   17-3 

6 

56 

41. 1 

3  33.0 

9.602  9227 

0.1 17  9359 

0. II 8  9296 

Apr.   I 

328 

25 

34-4 

+  3  53  00.3 

-    4   54-3 

-6 

52 

11.5 

+   5  a8.5 

9.596  9499 

0.1 19  8776 

0.1207789 

2 

332 

20 

50.7 

-1-3  58  36.1 

-    6  28.7 

-6 

45 

41.2 

+    7  33-6 

9.5907628 

0.121  6319 

0.1224353 

252 


HELIOCENTRIC  CO-ORDINATES,  1903, 


MERCURY 

• 

GREENWICH  MEAN  NOON. 
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9.645  1 361 

0.1350507 

0.1333965 

12 

297 

31 

37-1 

3  08  48.8 

8 

08.0 

6 

35 

53-5 

7  42.1 

9.641  4386 

0.131  6821 

0.1299064 

13 

300 

42 

11.7 

3  12  23.3 

6 

59-0 

6 

43 

03-4 

6  37.0 

9.637  4724 

0.128  0679 

0.126  1655 

14 

303 

56 

29.6 

3  x6  15.5 

5 

43-4 

6 

49 

05.8 

5  a6.9 

9-633  2385 

0.124  1975 

0.122  1624 

15 

307 

M 

48.9 

3  20  26.1 

4 

21.8 

6 

53 

55-4 

4  11.5 

9.628  7382 

0.1200587 

0.1 17  8847 

16 

310 

37 

28.3 

+  3  24  55.9 

+    2 

54-9 

-6 

57 

26.8 

—    a  50.3 

9.623  9742 

O.I  15  6387 

0.II3  3191 

17 

314 

04 

47-4 

3  29  45.6 

+    I 

23-4 

6 

59 

33.8 

—    1  Z2.7 

9.618  9503 

0.1 10  9239 

0.108  4514  ' 

18 

317 

37 

06.4 

3  34  55.9 

—    0 

II. 4 

7 

00 

lO.O 

+    0  ZZ.6 

9.613  6716 

0.105  8996 

0.103  2660 

19 

321 

14 

46.3 

3  40  27.4 

I 

48.5 

6 

59 

08.2 

I  53.2 

9.608  1447 

0.100  5488 

0.097  7463 

20 

324 

58 

08.5 

3  46  20.6 

3 

26.3 

6 

56 

21. 1 

3  40-4 

9.602  3790 

0.094  8561 

0.091  8760 

21 

328 

47 

34-9 

+  3  52  36.0 

-    5 

03.2 

-6 

51 

40.7 

+    5  39.8 

9.596  3859 

0.088  8035 

0.085  6361 

22 

332 

43 

28.0 

3  59  14.0 

6 

37-2 

6 

44 

58.7 

7  45.6 

9.590  1 801 

0.082  3716 

0.079  0077 

23 

336   46 

10.3 

4  06  14.4 

8 

06.2 

6 

36 

06.6 

10  00.  z 

9.5837794 

0.075  5420 

0.071  9720 

24 

340 

56 

04.2 

4  13  37-2 

9 

27.8 

6 

24 

55.7 

12  23.2 

9.577  2063 

0.068  2951 

0.064  5089 

25 

345 

13 

31-9 

4  21  21.6 

10 

39-4 

6 

II 

17.4 

14  54.8 

9.5704876 

0.060  61 10 

0.056  5991 

26 

349 

38 

54-3 

+  4  29  a6.6 

—  II 

38.3 

-5 

55 

03-5 

+  17  34.3 

9.5636554 

0.052  4708 

0.048  2239 

27 

354 

12 

31.5 

4  37  50.7 

12 

21.7 

5 

36 

06.4 

20  2Z.Z 

9.556  7475 

0.043  8563 

0.039  3659 

28 

358 

54 

41.2 

4  46  31.2 

12 

46.9 

5 

14 

19.4 

23  X3.6 

9.5498087 

0-034  7510 

0.030  0103 

29 

3 

45 

38.5 

4  55  25.4 

12 

51-3 

4 

49 

37-9 

26  09.9 

9.542  8902 

0.025  '424 

0.020  1465 

30 

8 

45 

35-1 

5  04  a8.9 

12 

32.7 

4 

21 

59.1 

a9  07.7 

9.536  0506 

0.015  0220 

0.009  7689 

31 

13 

54 

37.8 

+  5  13  36.8 

-  II 

49.6 

-3 

51 

23.2 

+  3a  03.5 

9.529  3562 

0.004  3876 

9.998  8792 

32 

19 

12 

48.1 

+  5  aa  42.9 

—  10 

41-3 

-3 

17 

54.1 

+  34  53.5 

9.5228798 

9-993  2457 

17 
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VENUS. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

OrbiL 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 

fiom  Earth—               j 

At  Date. 

At  Interme- 
diate Date. 

0 

t 

n 

0           *        M 

>         n 

0       • 

» 

t         n 

Jan.     I 

298 

50 

38.7 

+  1  34  50.3 

+  3  00.6 

-  2     19 

02.7 

—  4    06.2 

9.862  2446 

0.227  4701 

0.227  1 178 

3 

302 

00 

19.6 

I  34  50-7 

3  oa8 

2    27 

02.2 

3  53.x 

9.862  2716 

0.226  7551 

0.226  3819 

5 

305 

10 

01.6 

X  34  51.3 

2  58.9 

2    34 

34.8 

3  39-3 

9.862  2897 

0.2259983 

0.225  6045 

7 

308 

19 

45-1 

I  34  522 

2  54-8 

2    41 

39.2 

3  24.9 

9.862  2987 

0.225  2003 

0.224  7858 

9 

3" 

29 

30.5 

I  34  53.3 

2  48.5 

2    48 

14. 1 

3  09.9 

9.862  2986 

0.224  3^^ 

0.223  9261 

II 

314 

39 

18.2 

+  I  34  54.5 

+  2  40.2 

-2    54 

18.3 

-  2  54-2 

9.862  2895 

0.223  481 1 

0.223  0258 

13 

317 

49 

08.5 

I  34  55.9 

2  30.0 

2   59 

50.6 

2  38.0 

9.862  2712 

0.222  5604 

0.222  0850 

15 

320 

59 

01.8 

1  34  57-5 

2  17-9 

3   04 

50.2 

2   2Z.4 

9.862  2440 

0.27I  5995 

0.221  1038 

17 

324 

08 

58.5 

I  34  59.2 

2  04.1 

3   09 

16. 1 

a  04.3 

9.862  2078 

0.220  5977 

0.220  081 1 

19 

327 

18 

58.9 

1  35  01. 1 

I  48.8 

3    13 

07.4 

X  46.9 

9.862  1629 

0.219  5540 

0.219  0163 

21 

330 

29 

03.2 

+  I  35  03.1 

+  I  32.2 

-3  xa 

23-4 

—  X  29.x 

9.862  1092 

0.218  4679 

0.2179084 

23 

333 

39 

1 1.6 

I  35  05.3 

I  14-5 

3   19 

03-5 

X    XI.O 

9.862  0471 

0.217  3379 

0.216  7561 

25 

336 

49 

24.4 

I  35  ^'^ 

0  55.8 

3   21 

07.2 

0  52-7 

9.861  9765 

0.216  1631 

0.215  5589 

27 

339 

59 

41.9 

I  35  09.9 

0  36.5 

3   22 

34-1 

0  34.x 

9.861  8978 

0.214  9431 

0.214  3154 

29 

343 

10 

04.1 

1  35  12-3 

+  0  16.7 

3   23 

23.8 

-0  X5.5 

9.861  81 12 

0.2136760 

0.2130249 

31 

346 

20 

31.2 

+  I  35  14.8 

-  0  03.4 

-3   23 

36.2 

+  0  03.1 

9.861  7170 

0.212  3619 

0.211  6869 

Feb.   2 

349 

31 

035 

1  35  J7.4 

0  23.4 

3   23 

1 1.2 

0  21.8 

9.861  6154 

0.2109999 

0.210  3006 

4 

352 

41 

41.0 

X  35  2ai 

0  43.1 

3   22 

08.8 

0  40.5 

9.861  5067 

0.209  5892 

0.208  8655 

6 

355 

52 

23-9 

I  35  22.8 

I  02.3 

3   20 

29.2 

0  591 

9.861  3913 

0.208  1297 

0.207  3817 

8 

359 

03 

12.3 

I  35  25.6 

I  20.7 

3   18 

12.5 

X  X7.5 

9.861  2695 

0.2066215 

0.205  8489 

lO 

2 

14 

06.3 

+  I  35  28.4 

-I  38.1 

-3   15 

19.2 

+  X  35.7 

9.861  14 16 

0.205  0639 

0.204  2666 

12 

5 

25 

05.9 

I  35  31.3 

I  54-4 

3    II 

49.7 

X  53.7 

9.861  0081 

0.203  4570 

0.202  6350 

14 

8 

36 

II-3 

I  35  34.2 

2  09.2 

3   07 

44.6 

2   XX.4 

9.860  8694 

0.201  8005 

0.2009531 

i6 

II 

47 

22.6 

1  35  37.1 

2  22.5 

3  03 

04.6 

a  28.6 

9.860  7258 

0.2000929 

0.1992196 

i8 

14 

58 

39-9 

1  35  40.1 

2  34-0 

2   57 

50.5 

2  45.4 

9.860  5778 

0.1983330 

0.197  4331 

20 

18 

10 

03.1 

+  I  35  43.1 

-2  43.6 

-  2   52 

03.1 

+  3  OX.8 

9.860  4258 

0.196  5197 

0,195  5925 

22 

21 

21 

32.5 

1  35  46.2 

2  51.2 

2   45 

43.5 

3  X7.6 

9.860  2704 

0.194  ^514 

0.193  6960 

24 

24 

33 

08.0 

X  35  49.3 

2  56.7 

2    38 

52.9 

3  32.9 

9.860  1 1 19 

0. 192  7263 

0.191  7421 

26 

27 

44 

49.8 

I  35  52.5 

3  00.0 

2    31 

32.3 

3  47-5 

9.859  9509 

0.190  7431 

0.1897293 

28 

30 

56 

37.9 

X  35  55.7 

3  oi.o 

2   23 

43.3 

4  0X.4 

9.859  7878 

0.1887003 

0.187  6561 

Mar.  2 

34 

08 

32.5 

+  I  35  58.9 

-2  59.8 

-2    15 

26.9 

+  4  14.7 

9.859  6233 

0.186  5964 

0.185  5212 

4 

37 

20 

33-6 

X  36  02.2 

2  56.4 

2   06 

44.9 

4  27.2 

9.859  4577 

0.1844302 

0.183  3234 

6 

40 

32 

41-3 

X  36  05.5 

2  50-7 

I   57 

38.8 

4  38.8 

9.859  2915 

0.182  2006 

a.i8i  0618 

8 

43 

44 

55.7 

z  36  08.9 

2  42.9 

I   48 

10.2 

4  49-6 

9.859  1254 

0.1799070 

0.1787360 

10 

46 

57 

16.8 

X    36   Z2.3 

2  33.1 

I   38 

20.9 

4  59.5 

9.858  9598 

0.1775487 

0.1763452 

1 

12 

50 

09 

44.8 

+  X  36  X5.7 

-2  21.3 

-I   28 

12.7 

+  508.5 

9.858  7952 

0.175  1253 

0.1738889  , 

14 

53 

22 

19.8 

I  36  X9.2 

2  07.8 

1    17 

47-4 

5  X6.6 

9.858  6322 

0.1726359 

0.171  3662 

16 

56 

35 

01.8 

Z    36  22.8 

I  52.6 

I   07 

07.0 

5  23.7 

9.8584713 

0.1700795 

0.1687758  i 

18 

59 

47 

50.8 

X  36  26.3 

I  36-0 

0  56 

13-5 

5  29.7 

9.858  3130 

0.1674548 

0.166  1163 

20 

63 

00 

47.1 

X  36  29.9 

I  18.2 

0  45 

08.8 

5  34-7 

9.858  1577 

0.164  7601 

0.163  3861  ' 

22 

66 

13 

50.5 

+  X  36  33.5 

-  0  59.4 

-0   33 

55-2 

+  5  38.7 

9.858  0061 

0.161  9938 

0. 160  5827  1 

24 

69 

27 

OI.I 

I  36  37.x 

0  40.0 

0   22 

34-7 

5  4X.6 

9.857  8585 

0.159  1527 

0.1577038  ' 

26 

72 

40 

19.0 

I  36  40-7 

—  0  19.8 

-  0   II 

09.5 

5  43.4 

9.857  7155 

0.156  2358 

0.1547482 

28 

75 

53 

44.2 

I  36  44.4 

+  0  00.5 

-f  0  00 

18.3 

5  44.2 

9.857  5775 

0.1532409 

0.1517138 

30 

79 

07 

16.6 

I  36  48.0 

0  20.9 

0   II 

46.5 

5  43.8 

9.857  4450 

0.150  1665 

0.148  5985  1 

Apr.    I 

82 

20 

56.2 

+  1  36  5X.6 

+  0  41.0 

+  0   23 

12.9 

+  5  42.3 

9.857  3183 

0.1470097 

0. 145  4000 

3 

85 

34 

42,9 

+  X  36  55.x 

+  1  00.6 

+  0   34 

35.2 

+  5  39.8 

9.857  1980 

0.1437693 

0.142  1 174 
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1 

J 

VENUS. 

« 

GREENWICH  MEAV 

[  NOON. 

1 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

0 

t 

*f 

0       t      n 

*           m 

0 

t 

ff 

f    ff 

Apr.    I 

82 

20 

56.2 

+  I  36  5X.6 

+  0    41.0 

+  0 

23 

12.9 

+  5  4«.3 

9.857  3183 

0.1470097 

0. 145  4000 

3 

85 

34 

42.9 

X  36  55.x 

I  oa6 

0 

34 

35-2 

5  39.8 

9.857  1980 

0.1437693 

0.142  I174 

5 

88 

48 

36.7 

X  36  58*6 

I  19.4 

0 

45 

51-3 

5  36.x 

9.857  0843 

0.140  4441 

0.1387492 

7 

92 

02 

37-4 

z  37  02.0 

I  37-2 

0 

56 

59.0 

5  3X.4 

9.856  9777 

0.1370327 

0.135  2945 

9 

95 

16 

44-9 

I  37  05.4 

I  53.8 

07 

56.1 

5  25.5 

9.856  8786 

0-I33  5344 

0.131  7524 

II 

98 

30 

58.9 

+  X  37  08.6 

+  2  09.0 

+  1 

18 

40.5 

+  5  X8.6 

9.8567872 

0.1299483 

0.128  1220 

13 

lOI 

45 

19.2 

I  37  ".7 

2  22.5 

29 

10. 1 

5  X0.7 

9.856  7038 

0.1262733 

0.1244020 

15 

104 

59 

45-7 

X  37  X4.7 

2  34-2 

39 

22.8 

5  0Z.8 

9.856  6288 

0.122  5078 

0.Z20  5907 

!           ^7 

108 

14 

17.9 

X  37  X7.5 

2  43-9 

49 

16.6 

4  5X.9 

9.856  5624 

0.1 18  6503 

0.1 16  6865 

19 

III 

28 

55.6 

X  37  ao.1 

2  51-5 

58 

49.6 

4  4X.0 

9.856  5047 

0.1 14  6988 

0. 112  6868 

21 

114 

43 

38.3 

+  I  37  «.5 

+  2  57.0 

+  2 

07 

59-9 

+  4  29.3 

9.856  4560 

0.1 10  6504 

0.108  5895 

23 

117 

58 

25.7 

I  37  24-8 

3  00.1 

2 

16 

45-7 

4  16.5 

9.856  4165 

0.106  5036 

0.104  3925 

25 

121 

13 

17.2 

X  37  a6.7 

3  oi.o 

2 

25 

05.3 

4  03.0 

9.856  3862 

0.102  2557 

0.1000929 

27 

124 

28 

12.5 

X  37  a8.5 

2  59.5 

2 

32 

57.0 

3  48.6 

9.856  3653 

0.097  9037 

0.095  6880 

29 

127 

43 

10.9 

I  37  39.9 

2  55-7 

2 

40 

19-3 

3  33.5 

9-856  3539 

0.093  4453 

0.091  1753 

May    I 

130 

58 

12.0 

+  I  37  3X.1 

+  2  49.7 

+  2 

47 

10.7 

+  3  y^7^1 

9.856  3519 

0.088  8779 

0.086  5528 

3 

134 

13 

15.1 

I  37  3a.o 

2  41.5 

2 

53 

29.8 

3  ox.  3 

9-856  3595 

0.084  1998 

0.081  8185 

;          5 

137 

28 

19.6 

I  37  3a.  5 

2  31.2 

2 

59 

15.5 

2  44.2 

9.856  3764 

0.079  4089 

0.076  9708 

7 

140 

43 

24.9 

X  37  32.7 

2  18.9 

3 

04 

26.6 

2  26.7 

9.856  4029 

0.074  5041 

0.0720086 

9 

143 

58 

30-3 

I  37  32.6 

2  04.9 

3 

09 

02.1 

2  08.7 

9.856  4387 

0.069  484Z 

0.066  9304 

II 

147 

13 

35-1 

+  1  37  35«-a 

+  I  49.3 

+  3 

13 

ox. I 

+  X  50.2 

9.8564837 

0.064  3474 

0.061  7349 

1           13 

150 

28 

38.7 

X  37  3X.4 

I  32.3 

3 

16 

22.8 

X  31.4 

9-856  5377 

0.059  0926 

0.056  4203 

15 

153 

43 

40.3 

I  37  30.a 

I  14.0 

3 

19 

06.7 

X    Z2.3 

9.856  6006 

0.053  7177 

0.050  9845 

17 

156 

58 

39.2 

I  37  38.7 

0  54.9 

3 

21 

12.2 

0  53.0 

9.856  6722 

0.048  2205 

0.045  4252 

19 

160 

13 

34-7 

X  37  26.8 

0  35.0 

3 

22 

38.9 

0  33.6 

9.856  7523 

0.042  5984 

0.039  7396 

21 

163 

28 

26.2 

+  I  37  24.6 

+  0  14.7 

+  3 

23 

26.6 

+  0   Z4.Z 

9.856  8405 

0.036  8486 

0.033  9249 

23 

166 

43 

12.9 

z  37  22.0 

-  0  05.7 

3 

23 

35.2 

-  0  05.4 

9.856  9366 

0.030  9682 

0.027  9780 

25 

169 

57 

54-1 

z  37  Z9.Z 

0  26.1 

3 

23 

04.8 

0  24.9 

9.857  0402 

0.024  9538 

0.021  8950 

27 

173 

12 

29.2 

I  37  X5.9 

0  46.2 

3 

21 

55-4 

0  44-3 

9.857  151 1 

0.018  8015 

0.015  6725 

29 

176 

26 

57-6 

I  37  ia-4 

I  05.6 

3 

20 

07-3 

I  03.6 

9.857  2688 

0.012  5078 

0.009  3068 

31 

179 

41 

18.7 

+  z  37  08.6 

—  I  24.2 

+  3 

17 

41.0 

—  X    22.6 

9-857  3931 

0.006  0693 

0.002  7950 

June  2 

182 

55 

31.8 

X  37  04-5 

I  41.7 

3 

14 

37.0 

I  4X.3 

9.857  5233 

9-999  4835 

9.996  1345 

4 

186 

09 

36.5 

I  37  00.Z 

I  58.0 

3 

10 

56.0 

I  59.6 

9.857  6592 

9.992  7478 

9.989  3231 

6 

189 

23 

32.2 

X  36  55.6 

2  12.7 

3 

06 

38.7 

2    X7.5 
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9.931  1158 

9.934  8480 

23 

149 

20 

15.4 

I  37  31.4 

I  38.4 

3 

15 

16.4 

X  38.  z 

9.856  5273 

9.938  541 1 

9.942  i960 

25 

152 

35 

17-3 

I  37  30.4 

I  20.6 

3 

18 

13-7 

z  Z9.0 

9.856  5858 

9.945  8129 

9.949  3928 

27 

155 

50 

16.8 

X  37  29.0 

I  01.7 

3 

20 

32.7 

0  59.8 

9.856  6529 

9.952  9360 

9.9564431 

29 

159 

05 

13.2 

I  37  27.3 

0  42.1 

3 

22 

13.0 

0  40.4 

9.856  7285 

9.959  9148 

9.963  3516 

31 

162 

20 

05-9 

+  1  37  25.3 

-f  0  21.9 

+  3 

23 

14-5 

+  0  20.9 

9.856  8124 

9.966  7539 

9.970  1222 

33 

165 

34 

54-2 

+  z  37  22.9 

+  0  01.5 

+  3 

23 

36.8 

+  0  ox. 3 

9.856  9043 

9-973  4569 
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Date. 


Jan.  I 
3 
5 
7 
9 

II 
13 
15 
17 
19 
21 

23 

25 

27 

29 

31 
Feb.   2 

4 
6 

8 

10 
12 

14 
16 

18 

20 
22 

24 
26 

28 

Mar.  2 

4 
6 

8 

10 

12 

14 
16 

18 

20 

22 

24 
26 

28 

30 

Apr.  I 
3 


GREENWICH  MEAN  NOON. 


Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 


Daily 
Motion. 


Reduction 

to 

Orbit 


0         ' 

M 

r 

n 

M 

[49  09 

47.5 

+  a6 

13.76 

—     19.0 

[50  02 

14.4 

26 

13.35 

20.5 

^50  54 

40.8 

86 

13.03 

22.0 

f5i   47 

06.5 

a6 

I8.77 

23.5 

[52   39 

31.9 

96 

18. 57 

25.0 

^53   31 

56.9 

+  a6 

12.45 

—    26.4 

:54   24 

21.7 

86 

1 8.  48 

27.8 

[55   16 

46.6 

86 

12.45 

29.2 

[56  09 

II.6 

86 

18.56 

30.6 

57  01 

36.9 

86 

18. 74 

31.9 

57  54 

02.6 

+  86 

13.00 

-33-2 

58  46 

29.0 

86 

13.33 

34-5 

59  38 

56.0 

86 

13.74 

35.8 

60  31 

23.9 

36 

14.21 

37-0 

61   23 

52.9 

86 

14.76 

38.1 

62   16 

23.0 

+  36 

15.39 

-39-3 

63  08 

54.5 

86 

16.09 

40.4 

64  01 

27.5 

86  16.87 

41.5 

64   54 

02.1 

86 

i7«73 

42.5 

65  46 

38.5 

96  z8.6s 

43-5 

66   39 

16.8 

+  86  19.65 

-44.4 

67   31 

57-1 

86 

ao.73 

45.3 

68   24 

39.8 

96 

SI.89 

46.2 

69   17 

24.8 

86 

33.11 

47.0 

70   10 

12.3 

96 

34.41 

47.8 

71   03 

02.5 

+  86 

85.79 

-48.5 

71    55 

55-5 

86 

97.84 

49.2 

72  48 

51-5 

86  98.76 

49.9 

73  41 

50.6 

86  30.36 

50.5 

74    34 

53.0 

86 

32.04 

51.0 

75   27 

58.8 

+  96 

33'79 

-51-5 

76  21 

08.2 

86 

35.6a 

52.0 

77   14 

21.4 

86 

37.5a 

52.4 

78  07 

38.4 

96 

39.5* 

52.7 

79  00 

59.5 

86 

41.55 

53.0 

79  54 

24.7 

+  86 

43.69 

-53.3 

80  47 

54.3 

96  45.89 

53-5 

8x   41 

28.3 

S6  48.16 

53.6 

82   35 

07.0 

96 

50.53 

53.7 

83  28 

50.5 

96 

58.95 

53.8 

84   22 

38.9 

+  86  55.46 

-53.8 

85   16 

32.4 

96  58.04 

53.7 

86   10 

31.1 

87  00.69 

53-6 

87  04 

35-2 

87  03.4a 

53-4 

87   58 

44.8 

a? 

06.83 

53.2 

88   53 

00.2 

+  87  09.U 

-52.9 

89  47 

21.4 

+  87  ia.07 

-52.6 

Heliocentric 
Latitude. 


Daily 
Motion. 


+  - 

[    49    12.7 

J 

I    48   53.7 

[    48   33.1 

[   48    ii.i 

I   47  47.5 

+  ] 

[   47   22.5 

[   46   55.9 

[   46  27.9 

I   45   58.4 

I   45   27.4 

+  ] 

t   44   54-9 

[   44   20.9 

t   43  45.5 

[   43  08.6 

t   42   30.3 

+  ] 

[   41    50.6 

[   41   09.4 

I  40  26.7 

[   39  42.6 

t   38   57.1 

+  ] 

[    38   10.2 

[   37   21.9 

I   36   32.1 

c    35   41-0 

c   34  48.5 

+  ] 

c   33   54.5 

i   32   59-2 

[    32   02.5 

c   31   04.5 

[   30  05.1 

+  ] 

i   29  04.3 

[   28  02.2 

[   26  58.8 

[   25  54.0 

[   24  47.9 

+  ] 

[   23  40.5 

[   22   31.8 

[   21   21.8 

[   20   10.5 

[   18  57.9 

+  ] 

[    17  44.0 

[    16  28.9 

[    15   12.5 

c    13  54.9 

[     12    36.1 

+  ] 

[     II     16.0 

+  ] 

t    09    54.7 

9.12 

9.89 

10.64 

11.39 

18. 14 

13.90 
13.64 

14.39 
15.13 
15.86 

16.60 

17.34 
18.07 

X8.79 
19.  5a 

90.84 
80^96 
SX.68 

83.39 
83. 10 

83.80 
84.5a 

95*83 

85. 9a 

96.61 

37.30 
37.99 

88.68 

39.36 
30.04 

30.71 

31.58 

33.05 
38.78 

33.38 
34.03 

34.68 

55.33 
55.97 

36.61 

37.24 
37.87 
38.50 

s9.II 

39-73 

40.34 
40^94 


Logarithm 

of 

Radius 

Vector. 


0.221  4384 
0.22I  4941 
0.221  5394 
0.221  5743 
0.221  5989 

0.221  6131 
0.221  6170 
0.221  6104 
0.221  5936 
0.221  5664 

0.221  5288 
0.221  4809 
0.221  4226 
0.221  3540 
0.221  2751 

0.221  1858 
0.221  0863 
0.220  9764 
0.220  8562 
0.220  7257 

0.220  5850 
0.220  4341 
0.220  2729 
0.220  1015 
0.2199x99 

0.219  7282 
0.219  5263 
0.219  3143 
0.219  0922 
0.218  8600 

0.218  6178 
0.218  3655 
0.218  1033 
0.217  8312 
0.217  549^ 

0.217  2572 
0.2x69554 
0.216  6438 
0.216  3225 
0.215  9914 

0.2156507 
0.215  3003 
0.2149404 
0.214  5710 
0.2x4  1920 

0.2138037 
0.2134060 


Logarithm  of  Distance 
fiom  Earth— 


At  Date. 


0.102  4380 
0.095  6197 
0.088  6980 
0.081  6731 
0.074  5466 

0.067  3194 
0.059  9921 
0.052  5655 
0.045  0408 
0.037  4203 

0.029  7071 
0.02 1  9055 
0.014  0208 
0.006  0593 
9.998  0280 

9.9899350 
9.981  7892 

9.9736004 

9.965  3788 

9-957  1352 

9.948  8816 
9.940  6298 
9.932  3943 
9.924  1909 
9.916  0389 

9.907  9584 

9.899  9734 
9.892  1090 
9.884  3920 
9.876  8519 

9.869  5x88 
9.862  4238 

9-855  5982 
9.8490737 
9.842  88x3 

9.837  0516 
9.831  6162 
9.826  6055 
9.822  0505 
9.817  9803 

9.814  4217 
9.8x1  3991 
9.808  9322 
9.807  0376 
9.S05  7245 

9.804  9973 
9.804  8547 


At  Interme- 
diate Date. 


0.0990417 
0.092  17 1 8 
0.085  '984 
0.078  1225 
0.070  9455 

0.063  6683 
0.056  29 1 1 
0.048  8154 
0.041  2423 
0.033  5750 

0.025  8170 
0.017  9731 
0.0100492  I 
0.002  0519 
9.993  9887 

9.985  8681 
9.977  6995 
9.969  4930 
',  .961  2590 
9.953  0089 

9.944  7546 
9.936  5090 
9.928  2874 
9.920  1072 
9.91 1  9882 

9.903  9525 
9.896  0244 

9.888  2302 

9.880  5980 

9-873  1575 

9.865  9396 

9.858  9753 

9.852  2964 

9.8459341 
9.839  9x91 

9.834  2827 
9.829  0558 
9.824  2692 
9.8x99531 
9.816  1355 

9.8128422 
9.810  0951 
9.8079128 
9.806  3081 
9.805  2877 

9.804  8534 

9.805  0003 
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1 

MARS. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitade, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitnde. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

0 

1 

M 

»       It 

»• 

0       » 

ff 

tt 

Apr.    I 

188 

53 

00.2 

+  27  og.11 

-52.9 

+  X     IX 

x6.o 

-40.34 

0.213  8037 

9.804  9973 

9.804  8534 

3 

189 

47 

21.4 

97  ia.07 

52.6 

I  09 

54-7 

40.94 

0.2x34060 

9.804  8547 

9.805  0003 

5 

190 

41 

48.5 

27  15." 

52.2 

I  08 

32.2 

4X.54 

C.2I2  9989 

9.805  2884 

9.805  7x77 

7 

191 

36 

2X.9 

27   Z8.22 

51.8 

I  07 

08.5 

48.13 

0.2X2  5826 

9.806  2858 

9.8069907 

9 

192 

31 

01.5 

27  21.4X 

51.3 

X   05 

43.7 

42.72 

0.2X2  1572 

9.807  8297 

9.8088002 

II 

193 

25 

47.6 

4-27  24.66 

-50-8 

+  X   04 

X7.6 

-43.30 

0.2IX  7226 

9.8098993 

9.8x1  1243 

13 

194 

20 

40.2 

27  28.00 

50.2 

I   02 

50.4 

43.87 

0.2XX  2789 

9.812  4719 

9-8x39392 

15 

195 

15 

39-6 

97  31.4a 

49.6 

X  ox 

22.x 

44*44 

0.2X0  8263 

9.8x5  5226 

9.8x7  2190 

17 

196 

10 

46.0 

a?  34.91 

48.9 

0  59 

52.7 

45.01 

0.2x0  3647 

9.8x9  0247 

9.820  9361 

19 

197 

05 

59-3 

27  38.47 

48.x 

0   58 

22.x 

45.56 

0.209  8943 

9.822  9494 

9.825  0609 

21 

198 

01 

19.9 

+  27  42-xo 

-47-3 

+  0  56 

50.4 

—  46.  XI 

0.2094X51 

9.827  2667 

9.829  5628 

23 

198 

56 

47.8 

27  45.8« 

46.5 

0  55 

X7.6 

46.65 

0.208  9272 

9.831  9453 

9.834  4x00 

25 

199 

52 

23-3 

27  49.60 

45.6 

0  53 

43.8 

47.19 

0.208  4307 

9.836  953X 

9.839  5707 

27 

200 

48 

06.3 

97  53.47 

44.6 

0   52 

08.9 

47.71 

0.207  9257 

9.842  2585 

9.8450125 

29 

20X 

43 

57.2 

27  57-40 

43-6 

0  50 

32.9 

48.23 

0.2074x22 

9.847  8286 

9.850  7026 

May    I 

202 

39 

56.0 

+  28  01.42 

—  42.6 

+  0  48 

55-9 

-48.75 

0.206  8904 

9-853  6306 

9.8566086 

3 

203 

36 

03.0 

28  05. 5X 

4X.5 

0  47 

17.9 

49.25 

0.206  3603 

9.859  6329 

9.862  6998 

5 

204 

32 

18. 1 

28  09.66 

40.3 

0  45 

38.9 

49.74 

0.205  8220 

9.865  8059 

9.868  9473 

7 

205 

28 

4X.7 

28  13.89 

39.1 

0  43 

58.9 

50.23 

0.205  2756 

9.872  X2X3 

9.875  3249 

9 

206 

25 

13.8 

28   I8.2X 

37.9 

0  42 

i8.o 

50.71 

0.204  72X3 

9-878  5551 

9.881  8089 

II 

207 

2X 

54.6 

+  98  22.59 

-36.6 

+  0  40 

36.x 

—  51.18 

0.204  I59Z 

9.885  0840 

9.888  3780 

13 

208 

x8 

44.2 

28  27.04 

35.3 

0  38 

53-2 

51.64 

0.203  589X 

9.891  6886 

9.8950x36 

15 

209 

15 

42.8 

28  31.57 

33.9 

0   37 

09.5 

52.10 

0.2030X14 

9.8983*09 

9.9OX  6982 

17 

210 

12 

50.6 

28  36.16 

32.5 

0   35 

24.8 

52.54 

0.202  4262 

9.905  0538 

9.908  4159 

19 

2X1 

10 

07.6 

28  40.83 

3X.I 

0  33 

39-3 

52.97 

0.201  8336 

9.9x1  7827 

9.9x5  1525 

21 

2X2 

07 

34-0 

+  28  45.58 

—  29.6 

+  0   31 

53-0 

-53.39 

0.20X  2336 

9.9x8  5237 

9.92X  8947 

23 

213 

05 

09.9 

28  50.39 

28.1 

0  30 

05.8 

53.80 

0.200  6264 

9.925  2641 

9.928  6302 

25 

214 

02 

55.6 

28  55.28 

26.5 

0  28 

X7.8 

54.20 

0.200  OX2X 

9.931  99x8 

9-935  3474 

27 

215 

00 

5X.I 

29  oa24 

24.9 

0  26 

29.0 

54.59 

0.1993909 

9-938  6956 

9.942  0350 

29 

215 

58 

56.6 

29  05.27 

23-3 

0  24 

39-4 

54.96 

0.198  7629 

9-945  3644 

9.948  6826 

31 

2X6 

57 

X2.2 

+  29  ia36 

—  21.6 

+  0  22 

49-1 

-55.33 

O.X98  1282 

9.951  9886 

9.955  2810 

June  2 

2x7 

55 

38.1 

89  15.53 

19.9 

0  20 

58.x 

55.69 

0.1974869 

9-958  5592 

9.961  8222 

4 

218 

54 

X4.4 

29  20.76 

18.2 

0   19 

06.3 

56.Q3 

O.X968393 

9.965  0695 

9.968  300X 

6 

219 

53 

OX. 2 

29  26.06 

16.5 

0   17 

13-9 

56.35 

O.X96  1854 

9.971  5x38 

9.974  7x00 

8 

220 

51 

58.7 

29  3i-4« 

14.7 

0   15 

20.9 

56.67 

0.195  5253 

9.977  8884 

9.981  0484 

lO 

221 

51 

07.0 

+  29  36.85 

—  12.9 

+  0   13 

27.2 

-56.97 

0.1948593 

9.984  1899 

9.987  3126 

12 

222 

50 

26.2 

29  42.35 

XX. I 

0    XX 

33.0 

57.26 

0.194  1875 

9.990  4x60 

9-993  4999 

14 

223 

49 

56.4 

29  47.91 

9.3 

0  09 

38.2 

57.53 

0.193  5XOX 

9.996  5643 

9.9996092 

:        i6 

224 

49 

37.8 

99  53.53 

7.5 

0  07 

42.9 

57.79 

0.1928272 

0.002  6342 

0.005  6390 

i8 

225 

49 

30.6 

29  59.22 

5.6 

0  05 

47.0 

58.04 

0.192  1389 

0.008  6239 

0.0XX  5883 

20 

226 

49 

34.8 

+  30  04.97 

-  3.7 

+  0  03 

50.7 

-58.27 

0.X91  4456 

0.0x4  5322 

0.0x7  4553 

22 

227 

49 

50.5 

30  10.78 

-    X.8 

+  0  ox 

53.9 

58.48 

0. 190  7472 

0.020  3577 

0.023  2394 

24 

228 

50 

17.9 

30  16.65 

0.0 

—  0  00 

03.2 

58.68 

0.1900441 

0.0260998 

0.028  9385 

26 

229 

50 

57.2 

30  22.58 

+    1.9 

0    02 

00.8 

58.86 

0.189  3364 

0.031  7555 

0-034  5508 

28 

230 

51 

48.3 

30  28.57 

3.8 

0    03 

58.7 

59.03 

0.1886243 

0.037  3241 

0.040  0750 

30 

231 

52 

51-5 

+  30  34. 6x 

+   5.7 

-0    05 

56.9 

-59.X8 

0.1879080 

0.042  8037 

0.045  5100 

July    2 

1 

232 

54 

06.8 

+  30  40.71 

+    7.6 

-  0    07 

55-4 

-59.31 

0.187  1877 

0.048  1940 

0.050  8559 
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MARS. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

1 

Logarithm  of  Distance      | 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

0 

* 

n 

t       n 

n 

0 

9 

H 

» 

July    2 

232 

54 

06.8 

+  30  40.71 

+      7.6 

—  0 

07 

55-4 

-59.31 

0.187  1877 

0.048  1940 

0.050  8559 

4 

233 

55 

34-4 

30  46.86 

9.5 

0 

09 

54-2 

59.42 

0. 186  4635 

0.053  4958 

0.056  1 1 35 

6 

234 

57 

14-3 

30  53.07 

1 1.4 

0 

II 

53.1 

59.51 

0.1857358 

0.058  7094 

0.061  2837 

8 

235 

59 

06.7 

30  59.33 

13-3 

0 

13 

52.2 

59.58 

0.185  0046 

0.063  8365 

0.066  3682 

lO 

237 

01 

11.7 

31  05.63 

15-2 

0 

15 

51.5 

59.64 

0.184  2703 

0.068  8788 

0.071  3685 

12 

238 

03 

29-3 

+  31  11.98 

+  17. 1 

—  0 

17 

50.8 

-59.68 

0.1835330 

0.073  8374 

0.076  2857 

14 

239 

05 

59.7 

31  18.38 

18.9 

0 

19 

50.2 

59.70 

0.182  7930 

0.0787138 

0.081  1219 

i6 

240 

08 

42.8 

31  24.82 

20.7 

0 

21 

49.6 

59.69 

0.1820504 

0.083  5102 

0.085  8787 

i8 

241 

II 

39.0 

31  31.32 

22.5 

0 

23 

49.0 

59.67 

o.i8i  3056 

0.088  2276 

0.090  5570 

20 

242 

14 

48.2 

31  37.85 

24.3 

0 

25 

48.3 

59.63 

0.1805588 

0.092  8670 

0.095  1577 

22 

243 

18 

10.4 

+  3t  44.4a 

+  26.1 

—  0 

27 

47.5 

-59.56 

0.179  8102 

0.097  4292 

0.0996815 

24 

244 

21 

45-9 

31  5I.Q3 

27.8 

0 

29 

46.5 

59.47 

0.1790600 

0.101  9145 

O.Z04  1282 

26 

245 

25 

34-6 

31  57.67 

29-5 

0 

31 

45-4 

59.35 

0.178  3086 

0.1063228 

0.1084983 

28 

246 

29 

36.6 

33  04.35 

3I.I 

0 

33 

43-9 

59.21 

0.177  5561 

0.1 10  6547 

0.1 12  7920 

30 

247 

33 

52.0 

32  11.06 

32.7 

0 

35 

42.2 

59.06 

0.1768028 

O.I  14  9105 

0.1 17  0104 

Aug.    I 

248 

38 

20.9 

+  32  17.79 

+  34-3 

—  0 

37 

40.2 

-S8.88 

0. 176  0490 

O.I  19  0919 

0.12 1  1549 

3 

249 

43 

03.2 

32  24.55 

35.9 

0 

39 

37.7 

58.67 

0.1752949 

0.123 1999 

0.125  2271 

5 

250 

47 

59.1 

32  31.34 

37-4 

0 

41 

34-9 

58.44 

0.1745409 

0.127  2368 

O.Z29  2292 

7 

251 

53 

08.6 

3a  38.15 

38.8 

0 

43 

31.5 

58.18 

0.1737872 

O.I  31  2046 

0.133  163I 

9 

252 

58 

31.8 

yi  44.99 

40.2 

0 

45 

27.6 

57.90 

0.173  0341 

0.135  I05I 

0.1370308 

II 

254 

04 

08.6 

+  32  51.84 

+  41-5 

—  0 

47 

23.1 

-57.59 

0.172  2818 

0.1389403 

0.140  8341 

13 

255 

09 

59.1 

3a  58-70 

42.8 

0 

49 

18.0 

57.a6 

0.171  5307 

0.142  7122 

0.1445748 

15 

256 

16 

03-4 

33  05.57 

44.0 

0 

51 

12.2 

56.90 

0.170  781 1 

0.146  4221 

0.1482544 

17 

257 

22 

21.4 

33  i«.45 

45.2 

0 

53 

05.6 

56.51 

0.1700332 

0.150  0717 

0. 151  8743 

19 

258 

28 

53.2 

33  19.34 

46.3 

0 

54 

58.2 

56.10 

0.1692874 

0.153  6621 

0.1554353 

21 

259 

35 

38.8 

+  33  26.23 

+  47.3 

—  0 

56 

50.0 

-55.66 

0.168  5440 

0.157 1939 

0.1589378 

23 

260 

42 

38.2 

33  33.1a 

48.3 

0 

58 

40.9 

5SI9 

0.1678032 

0.1606672 

0.162  3821 

25 

261 

49 

51.3 

33  40.01 

49.2 

00 

30.8 

54.70 

0.1670654 

0.1640825 

0.1657685 

27 

262 

57 

18.2 

33  46.90 

50.0 

02 

19.7 

54.17 

a  166  3308 

0.1674404 

0.1690982 

29 

264 

04 

58.9 

33  53.76 

50.7 

04 

07.5 

53.63 

0.1655999 

0.1707422 

0.172  3724 

31 

265 

12 

53-3 

+  34  00.62 

+  51.4 

—  I 

05 

54-1 

-53.03 

0.1648730 

0.173  9891 

0.1755925 

Sept.  2 

266 

21 

01.4 

34  07.46 

52.0 

07 

39-6 

52-42 

0.164  1502 

0.177  1828 

0.178  7604 

4 

267 

29 

23.2 

34  14.29 

52.5 

09 

23.8 

51.78 

0.163  4321 

0.180  3253 

O.181  8777 

6 

268 

37 

58.6 

34  21.09 

52.9 

II 

06.7 

5I.XI 

0.162  7189 

0.183  4179 

0.184  9461 

8 

269   46 

47.5 

34  27.86 

53-3 

12 

48.3 

50.41 

0.162  0109 

0.1864625 

0.1879675 

10 

270 

55 

50.0 

+  34  34.60 

+  53.5 

—  I 

14 

28.4 

-49.68 

0.161  3086 

0.1894612 

0.1909436 

12 

272 

05 

05-9 

34  4'.3i 

53-7 

16 

07.0 

48.93 

0.160612-1 

0.1924150 

0-1938757 

14 

273 

14 

35-2 

34  47.98 

53-8 

17 

44.1 

48.14 

0.159  9219 

0.1953257 

0.1967652 

16 

274 

24 

17.8 

34  54.60 

53.8 

19 

19.6 

47.32 

0.1592382 

0.198  I94I 

0.199  6126 

18 

275 

34 

13.6 

35  ox. 18 

53.7 

20 

53.4 

46.47 

0.158  5615 

0.201  0207 

0.202  4186 

20 

276 

44 

22.5 

+  35  07.71 

+  53.5 

—  I 

22 

25-5 

-4^6o 

0.157  8921 

0.203  8062 

0.205  1834 

22 

277 

54 

44-5 

35  14.20 

53-2 

23 

55.8 

44.69 

a  1 57  2302 

0.206  5504 

0.2079073 

24 

279 

05 

19-3 

3S  20.62 

52.9 

25 

24.2 

43.75 

0.1565764 

0.209  2542 

0.210  5909 

26 

280 

i6 

06.9 

35  26.97 

52.4 

26 

50.7 

43.78 

0.1559308 

a2ii  9177 

0.213  2350 

28 

281 

27 

07.2 

35  33.27 

51.9 

28 

15-3 

41.79 

0-1552939 

0.214  5427 

0.215  8410 

30 

282 

38 

20.0 

+  35  39.48 

+  51.3 

—  I 

29 

37-9 

-4a  76 

0.1546659 

0.217  '300 

0.2184100 

Oct.    2 

283 

49 

45.1 

+  35  45.63 

+  50.5 

^^"     * 

30 

58.4 

-39.71 

0.1540473 

0.219  6812 

0.220  9437 
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MARS. 

GREENWICH  ] 

MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme> 
diate  Date. 

0 

r 

w 

*     >f 

M 

0       t 

r« 

Oct.     2 

283 

49 

45-1 

-»•  35  45.63 

+  '50.5 

-I    30 

58.4 

-    39.71 

0.1540473 

0.219  6812 

0.220  9437 

4 

285 

01 

22.4 

35  51-71 

49.7 

I    32 

16.7 

38.62 

0.1534383 

0.222  1977 

0.223  4434 

6 

286 

13 

11.9 

35  57.70 

48.8 

I    33 

32.9 

37.52 

0.1528393 

0.224  68 II 

0.225  9106 

8 

287 

25 

13.2 

36  03.59 

47.8 

I    34 

46.8 

36.38 

0.152  2506 

0.227  1328 

0.228  3471 

lO 

288 

37 

26.2 

36  09.39 

46.7 

I    35 

58.4 

35.21 

0.1 51  6726 

0.229  5540 

0.230  7539 

12 

289 

49 

50.7 

+  36  15.H 

+  45.6 

-  I   37 

07.7 

-34.03 

0.151  1055 

0.231  9466 

0.233  1321 

M 

291 

02 

26.6 

36  ao.73 

44.3 

I    38 

14.5 

33.79 

0.1505498 

0.234  3106 

0.235  4822 

i6 

292 

15 

13-6 

36  36.24 

43.0 

I   39 

18.8 

31-54 

0.1500057 

0.236  6470 

0.237  8049 

z8 

293 

28 

11.5 

36  31.63 

4Z.6 

I   40 

20.7 

30.38 

0.1494736 

0.238  9560 

0.240  1002 

20 

294 

41 

20.1 

36  36.93 

40.1 

I   41 

19.9 

38.98 

0.1489537 

0.241  2376 

0.242  3683 

22 

295 

54 

39-1 

-1-36  43.ZO 

+  38.6 

-I   42 

16.6 

-37.65 

0.1484464 

0.243  49^3 

0.2446097 

24 

297 

08 

08.4 

36  47.16 

36.9 

1   43 

10.6 

36.31 

0.147  9521 

0.245  7204 

0.246  8245 

26 

298 

21 

47-7 

36  5a.09 

35.2 

I   44 

01.8 

24.9s 

0.1474709 

0.247  9222 

0.2490136 

28 

299 

35 

36.7 

36  56.89 

33.4 

I   44 

50.3 

23.55 

0.1470032 

0.250  0989 

0.251  1782 

30 

300 

49 

35.2 

37  ox.  57 

31.6 

I   45 

36.0 

33.10 

0.146  5494 

0.252  2517 

0.253  3194 

Nov.    I 

302 

03 

42.9 

+  37  06.IT 

+  29.7 

-I   46 

18.9 

—  30.70 

0.146  1096 

0.254  3815 

0.255  4381 

3 

303 

17 

59-5 

37  10.49 

27.7 

I   46  58.9 

19.25 

0.145  6841 

0.256  4894 

0.257  5356 

5 

304 

32 

24.7 

37  14.73 

25.7 

I   47 

35.9 

17.78 

0.1452733 

0.258  5769 

0.2596134 

7 

305 

46 

58.3 

37  J8.83 

23.6 

I   48 

lao 

16.39 

0.1448773 

0.260  6452 

0.261  6726 

9 

307 

01 

40.0 

37  M.79 

21.5 

I   48 

41.1 

14.78 

0.1444965 

0.262  6952 

0.263  7135 

IZ 

308 

16 

29.4 

+  37  36.59 

+  19.3 

-I   49 

09.1 

-  13.25 

0.144  1 311 

0.264  7275 

0.265  7373 

13 

309 

31 

26.2 

37  30.33 

17.I 

I   49 

34-1 

11.73 

0.143  7812 

0.266  7428 

0.267  7441 

15 

310 

46 

30.2 

37  33.70 

14.9 

I   49 

56.0 

10.17 

0.1434473 

0.268  7411 

0.269  7338 

17 

312 

ox 

41.0 

37  37.03 

12.6 

I   50 

14.8 

8.60 

0.143  1294 

0.270  7223 

0.271  7065 

19 

313 

16 

58.2 

37  40.18 

10.3 

I   50 

30.4 

7.03 

0.1428278 

0.272  6865 

0.273  6622 

21 

314 

32 

21.6 

+  37  43.15 

+  8.0 

-I   50 

42.9 

-    5.44 

0.142  5427 

0.274  6337 

0.275  6009 

23 

315 

47 

50.7 

37  45.96 

5.7 

I   50 

52.2 

3.84 

0.1422743 

0.276  5640 

0.277  5231 

25 

317 

03 

25-3 

37  48.60 

3.3 

I   50 

58.3 

3.34 

0.1420228 

0.278  4783 

0.279  4295 

27 

318 

19 

05.0 

37  51.04 

+  0.9 

I   51 

01. 2 

—  a63 

0.141  7883 

0.280  3769 

0.281  3207 

29 

319 

34 

49-4 

37  53.33 

-  1.4 

I   51 

00.8 

+  a98 

0.141  5710 

0.282  2609 

0.283  1975 

Dec.    I 

320 

50 

38.2 

+  37  55.41 

-  3.8 

-I   50 

57.2 

+   3.60 

0.141  3711 

0.284  1307 

0.285  0607 

3 

322 

06 

30.9 

37  57.31 

6.2 

I   50 

50.4 

4.33 

0.141  1887 

0.285  9876 

0.286  91 14 

5 

323 

22 

27-3 

37  59.04 

8.5 

I    50 

40.4 

5.84 

0.141  0238 

0.287  8322 

0.288  7503 

7 

324 

38 

27.0 

38  oasS 

10.9 

I   50 

27.0 

7-A7 

0.1408767 

0.289  6657 

0.290  5786 

9 

325 

54 

29.6 

38  01.93 

13.2 

I   50 

10.5 

9.09 

0.1407475 

0.291  4889 

0.292  3964 

II 

327 

10 

34-6 

+  38  03.08 

-15.5 

-I   49 

50.7 

+  10.71 

0.140  6361 

0.2933013 

0.294  2037 

13 

328 

26 

41.8 

38  04.05 

17.7 

I   49 

27.6 

13.33 

0.140  5428 

0.295  1034 

0.2960004 

15 

329 

42 

50-7 

38  04.83 

20.0 

I   49 

01.3 

13.94 

0.1404675 

0.296  8947 

0.2977863 

17 

330 

59 

OI.O 

38  05.43 

22.2 

I   48 

31.9 

15.54 

0.140  4104 

0.298  6751 

0.299  5612 

19 

332 

15 

12.3 

38  05.79 

24.3 

I   47 

59.2 

17.14 

0.140  3714 

0.3004444 

0.301  3247 

21 

333 

31 

24.1 

+  38  05.99 

-26.4 

-I   47 

23.3 

+  18.73 

0.140  3506 

0.302  2023 

0.3030772 

23 

334 

47 

36.1 

38  06.00 

28.5 

I   46 

44.3 

30.30 

0.1403480 

0.3039493 

0.304  8186 

25 

336 

03 

48.0 

38  05.81 

30.5 

I   46 

02.1 

31.87 

0. 140  3636 

0.3056852 

0.3065493 

27 

337 

19 

59-2 

38  05.43 

32.4 

I   45 

16.8 

33.42 

0.1403974 

0.3074108 

0. 308  2698 

29 

338 

36 

09.5 

38  04.85 

34-3 

I   44 

28.4 

34.96 

0.1404494 

0.309  1263 

0.3099803 

31 

339 

52 

18.5 

+  38  04.06 

-36.x 

-I   43 

36.9 

+  36.48 

0.140  5195 

0.310  8321 

O.311  6817 

33 

341 

08 

25.7 

+  38  03.09 

-37.8 

-I   42 

42.5 

+  37.98 

0.1406077 

0.312  5293 
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♦ 

JUPITER 

» 

GREENWICH 

MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motioa 

Redaction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 
of 

Radius 
Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

0            * 

n 

f          w 

n 

»       * 

w 

M 

' 

Jan.    3 

325   37 

43.2 

+  5  «>.5a 

+  26.9 

-0   56 

40.8 

-5.67 

0.70Z  0875 

0.76Z  598Z 

0.762  9718 

7 

325   59 

05-5 

5  90.66 

26.8 

0   57 

oz.o 

5.04 

0.700  9959 

0.764  28:^7 

0.765  5454 

ZI 

326  20 

28.4 

5  20.80 

26.8 

0   57 

2Z.Z 

5.0s 

0.700  9049 

0.766  7449 

0.767  886 z 

15 

326  4Z 

51.9 

5  ao.93 

26.8 

0   57 

4Z.Z 

4-97 

a70o  8144 

0.768  9689 

0.769  9933  1 

19 

327  03 

15-9 

S  21.07 

26.7 

0   58 

00.9 

4.94 

0,700  7245 

0.770  9586 

0.77  z  8645 

23 

327  24 

40.4 

+  5  ai.ao 

+  26.7 

-0   58 

20.6 

-4.91 

0.7006351 

0.772  7ZZO 

0.773  4973 

27 

327   46 

05.4 

5  ai.33 

26.7 

0   58 

40.2 

4.88 

0.700  5462 

0.774  2233 

0.774  8888 

31 

328  07 

30-9 

5  31.46 

26.6 

0   58 

59-7 

4.85 

0.7004578 

0.775  4936 

0.776  0376 

Feb.  4 

328  28 

57.0 

5  «i-59 

26.6 

0  59 

Z9.0 

4.82 

0.700  3700 

0.776  5208 

0.776  9433 

8 

328   50 

23.6 

5  31. 7a 

26.6 

0   59 

38.2 

4.79 

0.700  2828 

0.777  3053 

0.777  6072 

12 

329   II 

50.7 

+  5  ai.85 

+  26.5 

-0  59 

57-3 

-4.76 

0.700  Z962 

0.777  8490 

0.778  0307 

i6 

329   33 

Z8.4 

5  21.98 

26.5 

z  00 

Z6.2 

4.73 

a7oo  zzoz 

0.778  Z523 

0.778  2Z35 

20 

329   54 

46.5 

5  22.11 

S6.4 

z  00 

35-0 

4.69 

0.7000244 

0.778  2Z44 

0.778  1551 

24 

330   z6 

15.2 

5  22.23 

26.3 

z  00 

53-7 

4.85 

0.699  9393 

0.778  0354 

0.777  855Z 

28 

330  37 

44-3 

5  22.36 

26.3 

z  oz 

Z2.2 

4.6a 

0.699  8548 

0.777  6z43 

0.777  3132 

Mar.  4 

330  59 

Z4.0 

+  5  22.48 

+  26.2 

-  z  oz 

30-6 

-4.59 

0.699  7709 

0.776  952  z 

0.776  5313 

8 

331   20 

44.1 

5  22.61 

26.2 

z  oz 

48.9 

4.53 

OM6996876 

0.776  05  zz 

0.775  5120 

12 

331   42 

Z4.8 

5  «.73 

26.  z 

z  02 

07.0 

4.53 

0.699  6050 

0.774  9142 

0.774  258Z 

i6 

332  03 

46.0 

5  22.85 

26.0 

z   02 

25.0 

4.48 

0.699  5230 

0.773  5437 

0.772  77  z  2 

20 

332   25 

Z7.6 

5  M-97 

25-9 

z  02 

42.8 

4.45 

0.6994415 

0.771  9406 

0.77Z  0520 

24 

332  46 

49-7 

+  5  «3.09 

+  25.8 

-z  03 

00.5 

-4.41 

0.699  3606 

0.770  Z055 

0.769  ZOZ2 

28 

333  08 

22.3 

5  33*2i 

25.7 

I  03 

z8.z 

4.38 

0.699  2803 

0.768  0395 

0.766  9207 

Apr.   I 

333  29 

55.4 

5  «3.33 

25.6 

z  03 

35.5 

4.34 

0.699  2005 

0.765  7453 

0.7645135 

5 

333   51 

29.0 

5  a3.45 

25-5 

I  03 

52.7 

4.30 

0.699  I2Z3 

0.763  226Z 

O.76Z  8840 

9 

334   13 

03.0 

5  33.57 

25-4 

z   04 

09.9 

4-37 

0.699  0428 

0.760  4874 

0.759  0370 

13 

334  34 

37-5 

+  5  33.69 

+  25.3 

-z   04 

26.9 

-4.33 

0.698  9649 

0.757  5329 

0.755  9756 

17 

334   56 

12.5 

5  23.80 

25.2 

z  04 

43.7 

4.30 

0.698  8876 

0.754  3653 

0.752  7025 

21 

335   17 

47-9 

5  33.93 

25.  z 

I  05 

00.4 

4.16 

0.698  8Z09 

0.750  9874 

0.749  2206 

25 

335   39 

23.8 

5  34.03 

24.9 

I  05 

Z6.9 

4.12 

0.698  7348 

0.747  4027 

0.745  5341 

29 

336  oz 

00. 1 

5  34.14 

24.8 

I  05 

33-3 

4.09 

0.698  6594 

0.743  6z59 

O.74Z  6489 

May  3 

336  22 

369 

+  5  34.35 

+24.7 

-z   05 

49-5 

-4.05 

0.698  5847 

0.7396341 

0.737  5726 

7 

336  44 

14.2 

5  34.36 

24-5 

z  06 

05.6 

4.  ox 

0.698  5106 

0.735  4653 

0.733  3128 

ZI 

337  05 

5Z.9 

5  34.47 

24.4 

z  06 

2Z.6 

3.97 

0.698  4370 

0.73Z  Z163 

0.728  8765 

15 

337   27 

30.0 

5  34.58 

24.2 

z   06 

37-4 

3.93 

0.698  364 z 

0.726  5942 

0.724  2703 

19 

337  49 

08.5 

5  34.69 

24.0 

z  06 

53.0 

3.89 

0.698  29Z9 

0.72Z  9058 

0.719  5OZ5 

23 

338   10 

47.4 

+  5  34.80 

+  23.9 

-z   07 

08.5 

-3.85 

0.698  2204 

0.717  0590 

0.714  5793 

27 

338   32 

26.9 

5  34.91 

23.7 

z   07 

23.8 

3.81 

0.698  Z495 

0.7Z2  0642 

0.7095153 

31 

338   54 

06.8 

5  35.02 

23.6 

z  07 

39-0 

3.77 

0.698  0792 

0.7069345 

0.704  3234 

June  4 

339   15 

47.  z 

5  35.12 

23-4 

z  07 

54.0 

3.73 

0.6980095 

0.701  6839 

0.699  0181 

8 

339   37 

27.8 

5  25.23 

23.3 

z   08 

08.9 

3.69 

0.697  9405 

0.696  3276 

0.693  6z  39 

Z2 

339   59 

08.9 

+  5  35.33 

+  23.1 

-  z   08 

23.6 

-3.65 

0.697  8722 

0.690  8790 

0.688  Z249 

z6 

340  20 

50.4 

5  35.44 

22.9 

z   08 

38.  z 

3.61 

0.697  8046 

0.685  3537 

0.682  567 z 

20 

340  42 

32.4 

5  35.54 

22.7 

z  08 

52.5 

3.57 

0.697  7376 

0.679  7682 

0.676  9600 

24 

341   04 

14.7 

5  35.64 

22.5 

I  09 

06.7 

3.53 

0.6976713 

0.674  Z450 

0.67Z  3255 

28 

341   25 

57-5 

5  35.74 

22.3 

z   09 

20.8 

3.49 

0.697  6056 

0.668  5054 

0.665  688  z 

July  2 

341   47 

40.6 

+  5  35.84 

+  22.Z 

-  z  09 

34-7 

-3.45 

0.697  5406 

0.662  8768 

a66oo744 

6 

342  09 

24.  z 

+  5  35.94 

+  2Z.9 

-z   09 

48.4 

-3.41 

0.697  4763 

0.657  2845 

0.654  5104 
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Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

0           •            »• 

t     tt 

n 

e          t 

»• 

tf 

July   2 

341    47  40.6 

+  5  25.84 

+  22.1 

-I     09 

34.7 

-3.45 

0.697  54<3^ 

0.662  8768 

0.660  0744 

6 

342   09   24.1 

5  aS'W 

21.9 

I     09 

48.4 

3.41 

0.697  4763 

0.657  2845 

0.654  5^04 

lO 

342   31   08.0 

5  2&03 

21.7 

I     10 

02.0 

3-37 

0.697  4128 

0.651  7554 

0.649  0229 

14 

342   52   52.3 

5  36.12 

21.5 

I      10 

15.4 

3.33 

0.697  3500 

0.646  3167 

0.643  6406 

i8 

343   14   370 

5  a6.22 

21.3 

I     10 

28.6 

3.29 

0.697  2878 

0.640  9987 

0.638  3948 

22 

343   36   22.0 

+  5  26.31 

+  21. 1 

—  I     10 

41-7 

-3.25 

0.697  2263 

0-635  8339 

0.633  3207 

26 

343   58  07-4 

5  26.40 

20.9 

I     10 

54.6 

3.21 

0.697  1655 

0.630  8596 

0.628  4554 

3° 

344   19   53-2 

5  26.49 

20.7 

I     II 

07.4 

3.17 

0.697  1054 

0.626  1 1 24 

0.623  8352 

Aug.    3 

344   41    39-3 

5  26.58 

20.5 

I      II 

20.0 

3.X2 

0.697  0460 

0.621  6280 

0.619  4951 

7 

345   03   25.8 

5  26.67 

20.3 

I     II 

32.4 

3.08 

0.6969873 

0.617  4406 

0.6154687 

II 

345   25   12.7 

+  5  26.76 

+  20.1 

—  1     II 

44.6 

-3.04 

0.696  9293 

0.613  5837 

O.611  7900 

15 

345   46   59-9 

5  26.85 

19.8 

I      II 

56.7 

3«oo 

0.696  8720 

0.610  0916 

0.608  4928 

*9 

346  08  47.4 

5  26.94 

19.6 

I     12 

08.6 

2.96 

0.6968155 

0.606  9976 

0.605  6105 

23 

346   30   35-3 

5  27.02 

19.3 

I     12 

20.3 

2.9Z 

0.696  7597 

0.604  3348 

0.603  1745 

27 

346  52   23.6 

5  27.10 

19. 1 

I     12 

31.9 

2.87 

0.696  7046 

0.602  1323 

0.601  21 14 

31 

347   14   12. 1 

+  5  vj,iS 

+  18.9 

-  I     12 

43-3 

—  a.83 

0.696  6502 

0.6004136 

0.5997413 

Sept.  4 

347    36   OI.O 

5  27.26 

18.6 

I     12 

54-5 

S.78 

0.696  5965 

0.599  1958 

0.5987788 

8 

347   57   50.2 

5  27.34 

18.4 

I     13 

05.5 

2.74 

0.696  5435 

0.5984913 

0.598  3345 

12 

348   19   39.8 

5  27.42 

18.I 

I     13 

16.4 

3.69 

0.696  4912 

0.598  3088 

0.598  4150 

i6 

348  41   29.6 

5  27.50 

17.9 

I     13 

27.1 

2.65 

0-696  4395 

0.598  6532 

0.599  0232 

20 

349  03   19.8 

+  5  27.58 

+  17.6 

-I     13 

37-6 

—  a.6x 

0.696  3886 

0.599  5243 

0.600  1553 

24 

349  25    10.2 

5  27.65 

17-3 

I     13 

47.9 

2.56 

0.696  3386 

0.6009152 

0.601  8019 

28 

349  47  01 -o 

5  27.73 

17. 1 

I     13 

58.1 

2.52 

0.696  2894 

0.602  8122 

0.603  9436 

Oct.     2 

350  08   52.1 

5  27.80 

16.8 

I     14 

08.1 

3.48 

0.696  2410 

0.605  1930 

0.606  5575 

6 

350   30  43-4 

5  27.87 

16.6 

I     14 

17.9 

2.44 

0.696  1933 

0.608  0333 

0.609  6170 

lO 

350  52   35.1 

+  5  27.94 

+  16.3 

-I     14 

27.6 

—  3.40 

0.696  1463 

0.61 1  3050 

0.613  0937 

14 

351    14   27.0 

5  28.01 

16.0 

I     14 

37.0 

2.35 

Q.696  1000 

0.614  9790 

0.616  9574 

i8 

351    36   19.2 

5  38.08 

15-7 

I     14 

46.3 

2.30 

0.696  0543 

0.619  0241 

0.621  1750 

22 

351    58    11.7 

5  28.15 

15.4 

I     14 

55-4 

2.25 

0.6960093 

0.623  4052 

0.625  7100 

26 

352   20  04.4 

5  38.22 

15.2 

I     15 

04.3 

3.SX 

0.695  9652 

0.628  0842 

0.630  5228 

30 

352   41    57-4 

+  5  28.29 

+  14.9 

-I     15 

13.0 

-3.X7 

0.695  9219 

0.633  021 1 

0.635  5741 

Nov.  3 

353  03   50.7 

5  28.36 

14.6 

I     15 

21.6 

3.13 

0.695  8794 

0.638  1774 

0.640  8261 

7 

353  25  44-3 

5  28.42 

14-3 

I     15 

30.0 

3.08 

0.695  8376 

0.643  5162 

0.646  2434 

II 

353  47   38.1 

5  28.48 

14.0 

I     15 

38.2 

2.  03 

0.695  7966 

0.649  0035 

0.651  7925 

15 

354  09   32.1 

5  28.54 

13.7 

I     15 

46.2 

1.99 

0.695  7563 

a654  6o62 

0.657  4405 

19 

354   31   26.4 

+  5  28.60 

+  13.4 

-I     15 

54.0 

-X.94 

0.695  7168 

0.6602913 

0-663  1543 

23 

354   53  20.9 

5  28.66 

13.1 

a   16 

01.6 

X.90 

0.695  6780 

0.666  0257 

a668  9012 

27 

355   15   15-6 

5  28.73 

12.8 

i'i6 

09.1 

X.85 

0.695  6400 

0.671  7776 

0.674  65 1 1 

Dec.    I 

355   37   10.6 

5  28.77 

12.5 

I    16 

16.4 

Z.80 

0.695  6028 

0.6775188 

0.680  3772 

5 

355   59  05.8 

5  28.83 

12.2 

I   16 

23.5 

1.76 

0.695  5664 

0.683  2240 

0.686  0564 

9 

356   21   01.3 

+  5  28.89 

+  11.9 

-I    16 

30.4 

-1.72 

0.695  5307 

0.688  8719 

0.691  6681 

13 

356  42   56.9 

5  28.94 

II. 6 

I    16 

37.1 

1.67 

0.695  4958 

0.694  4424 

0.697  1923 

17 

357  04   52.7 

5  28.99 

11.3 

I   16 

43.6 

1.62 

0.695  4617 

0.6999154 

0.702  6092 

21 

357  26  48.8 

5  29.04 

II. 0 

I    16 

50.0 

X.57 

0.695  4284 

0.705  2716 

0.707  9000 

25 

357  48  45.1 

5  29.09 

10.7 

I    16 

56.2 

X.52 

0.695  3958 

0.7104929 

0.7130485 

29 

358   10  41.5 

+  5  29.14 

+  10.4 

-I    17 

02.1 

-X.47 

0.695  3640 

0.715  5652 

0.718  041 1 

33 

358   32   38.1 

+  5  29.18 

+  10. 1 

-I   17 

07.9 

-1.42 

0.695  3330 

0.720  4753 
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0             * 

n 

>             M 

w 

• 

m 

M 

1 

Jan.    3 

325   37 

43-2 

+  5  ao.5a 

+  26.9 

—  0   36 

40.8 

-5.67 

0.70Z  0875 

0.76Z  598 Z 

0.762  9718 

7 

325  59 

05.5 

5  90.M 

26.8 

0   57 

oz.o 

5.04 

0.700  9959 

0.764  28^7 

0.765  5454 

XI 

326  20 

28.4 

5  ao.80 

26.8 

0   57 

2Z.I 

5.01 

0.700  9049 

0.766  7449 

0.767  886z  ' 

15 

326  41 

51.9 

5  »-93 

26.8 

0   57 

4Z.X 

4.97 

a70o  8144 

0.7689689 

0.769  9933 

19 

327  03 

15.9 

5  ai.07 

26.7 

0   58 

00.9 

4.94 

0.700  7245 

0.770  9586 

0.77  z  8645 

23 

327   24 

40.4 

+  5  ax.ao 

+  26.7 

-0   58 

20.6 

-4-9t 

a  700  6351 

0.772  7ZZ0 

0.773  4973 

27 

327  46 

05.4 

5  31.33 

26.7 

0   58 

40.2 

4.8a 

0.700  5462 

0.774  2233 

0.774  8888 

31 

328  07 

30.9 

5  31*46 

26.6 

0   58 

59-7 

4.85 

0.700  4578 

0.775  4936 

0.776  0376 

Feb.  4 

328  28 

57.0 

5  a«-59 

26.6 

0   59 

Z9.0 

4.8a 

0.700  3700 

0.776  5208 

0.7769433 

8 

328   50 

23.6 

5  ai-7« 

26.6 

0   59 

38.2 

4-79 

0.700  2828 

0.777  3053 

0.7776072 

12 

329   " 

50.7 

+  5  ai.85 

+  26.5 

-0  59 

57-3 

-4.7* 

0.700  Z962 

0.777  8490 

0.778  0307 

i6 

329   33 

18.4 

5  «.98 

26.5 

z  00 

Z6.2 

4-73 

0.700  zxoz 

0.778  Z523 

0.7782x35 

20 

329  54 

46.5 

5  a2.ix 

'  16.4 

z  00 

35-0 

4.69 

0.7000244 

0.778  2Z44 

0.778  Z55Z  , 

24 

330   16 

15.2 

5  aa.a3 

26.3 

z  00 

53.7 

4.«5 

0.699  9393 

0.778  0354 

0.777  8551 

28 

330  37 

44-3 

5  M.36 

26.3 

z  oz 

Z2.2 

4.«« 

0.699  8548 

0.777  6z43 

0.777  3132 

Mar.  4 

330  59 

14.0 

+  5  M-48 

+  26.2 

-  z  01 

30.6 

-4.59 

0.6997709 

0.776  952  z 

0.7765313  ' 

I 

8 

331   20 

44.1 

5  3a.6z 

26.2 

z  oz 

48.9 

4-» 

9J6gg6S76 

0.776  05ZZ 

0-775  5120  I 

za 

331   42 

14.8 

5  M-73 

26.1 

z  02 

07.0 

4-53 

0.699  ^50 

0.774  9142 

0.774  258Z 

z6 

332  03 

46.0 

5  M-85 

26.0 

z  02 

25.0 

4.48 

0-699  5230 

0.773  5437 

0.772  77x2  1 

20 

332  25 

17.6 

5  M-97 

25.9 

z  02 

42.8 

4-45 

0.6994415 

0.771  9406 

a77z  0520  . 

1 

24 

332  46 

49.7 

+  5  a3.09 

4-25.8 

-z  03 

oa5 

-4.41 

0.699  3606 

0.770  Z055 

0.769  ZOZ2 

28 

333  08 

22.3 

5  a3-«i 

25.7 

z   03 

z8.z 

4.38 

0.699  2803 

0.768  0395 

0.766  9207 

Apr.   I 

333  29 

55.4 

S  33-33 

25.6 

z  03 

35-5 

4.34 

0.699  2005 

0.765  7453 

0.7645^35 

5 

333   51 

29.0 

5  33-45 

25.5 

z  03 

52.7 

4.30 

0.699  Z2X3 

0.763  226Z 

O.76Z  8840 

9 

334   13 

03.0 

5  33.57 

25.4 

z  04 

09.9 

4.37 

0.699  0428 

0.760  4874 

0.759  0370 

13 

334  34 

37.5 

+  5  33.69 

+  25-3 

-z  04 

26.9 

-4.33 

0.6989649 

0.757  5329 

0.755  9756 

17 

334   56 

12.5 

5  33.80 

25.2 

z   04 

43.7 

4-30 

a698  8876 

0.754  3653 

0.752  7025 

21 

335   17 

47-9 

5  33.93 

25.1 

z  05 

00.4 

4.X6 

0.698  8Z09 

0.750  9874 

0.749  2206 

25 

335  39 

23.8 

5  34.03 

24.9 

z  05 

Z6.9 

4.1a 

0.698  7348 

a747  4027 

0.745  5341 

29 

336  01 

00.  z 

5  34.14 

24.8 

z   05 

33.3 

4.09 

0.6986594 

0.743  6x59 

O.74Z  6489 

May  3 

336  22 

36.9 

+  5  34.35 

+  24.7 

-z   05 

49-5 

-4.05 

0.698  5847 

0.7396341 

0-737  5726 

7 

336  44 

Z4.2 

5  34.36 

24-5 

z  06 

05.6 

4.ot 

0.698  5Z06 

0.735  4653 

0.733  3128 

IZ 

337  05 

51.9 

5  34.47 

24.4 

z  06 

2Z.6 

3.97 

0.698  4370 

0.73Z  ZZ63 

0.728  8765 

15 

337   27 

30.0 

5  34.58 

24.2 

z  06 

37.4 

3.93 

0.698  364  z 

0.726  5942 

0.724  2703 

19 

337  49 

08.5 

5  34.69 

24.0 

z  06 

53.0 

3.89 

0.698  29Z9 

0.72  z  9058 

0.7x9  5OZ5 

23 

338   10 

47-4 

+  5  34.80 

+  23.9 

-z  07 

08.5 

-3.85 

0.698  2204 

0.717  0590 

0.714  5793 

27 

338   32 

26.9 

5  34.91 

23-7 

z  07 

23.8 

3.81 

0.698  Z495 

0.7x2  0642 

0.7095x53 

31 

338   54 

06.8 

5  35.0a 

23.6 

z   07 

39.0 

3.77 

0.698  0792 

0.7069345 

0.704  3234 

June  4 

339   15 

47.  z 

5  35.13 

23-4 

z  07 

54-0 

3.73 

0.6980095 

0.70X  6839 

0.699  ox8x  j 

8 

339   37 

27.8 

5  35.33 

233 

z   08 

08.9 

3.69 

0.697  9405 

0.696  3276 

0.6936139 

1          " 

339   59 

08.9 

+  5  35.33 

+  23.X 

- 1  08 

23.6 

-3.65 

0.697  8722 

0.690  8790 

0.688  X249 

z6 

340  20 

50.4 

5  35.44 

22.9 

z  08 

38.x 

3.61 

0.697  8046 

0.685  3537 

0.6825671 

20 

340  42 

32.4 

5  35.54 

22.7 

z   08 

52.5 

3.57 

0.697  7376 

0.679  7682 

0.6769600 

24 

341   04 

14.7 

5  35.64 

22.5 

I  09 

06.7 

3.53 

0.6976713 

0.674  X450 

0.67Z  3255 

28 

341   25 

57-5 

5  35.74 

22.3 

X   09 

20.8 

3.49 

0.697  6056 

0.668  5054 

0.6656881 

Jnly  2 

34>  47 

40.6 

+  5  35.84 

+  22.1 

-  X   09 

34-7 

-3.45 

0.6975406 

0.662  8768 

a66oo744 

6 

342  09 

24.  z 

+  5  35.94 

+  2Z.9 

-I  09 

48.4 

-3.4X 

0.697  4763 

0.657  2845 

0.654  5104 
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JUPITER. 


GREENWICH  MEAN  NOON. 


I 


lO 

14 
18 

22 
26 

30 

Aag.  3 

7 

II 

15 
X9 
23 
27 

31 

Sept.  4 
8 

12 

16 

20 

24 
28 

Oct.  2 
6 

10 

14 
18 

22 

26 

30 

Nov.  3 

7 
II 

19 

23 

27 

I 
5 

9 

13 

17 
21 

25 

29 

33 


Dec 


Heliocentric 

Lonftitude, 

Mmd  Bqaioox 

of  Diite 

Dally 
Motion. 

Redaction 

to 

Orbit 

• 

r        M 

f* 

341   47   40.6 

+  5  «5.84 

+  22.1 

342   09   24.1 

5  a5-94 

21.9 

342   31   08.0 

3  ^03 

21.7 

342   52   52.3 

5  a&ia 

21.5 

343   14   370 

3  a&aa 

21.3 

343   36  22.0 

+  5  a6-3« 

+  2I.I 

343   58  07.4 

9  36.40 

20.9 

344    19  53-2 

5  a6.49 

20.7 

344   41    39-3 

5  36*58 

20.5 

345  03   25,8 

5  36.67 

20.3 

345  25   12.7 

+  5  96.76 

+  20,1 

345  46   59-9 

3  36.83 

19.8 

346  08  47.4 

5  a6.W 

19.6 

346   30   35-3 

5  37*oa 

19.3 

346   52   23.6 

3  37.10 

19. 1 

347   14   12. 1 

+  5  37.18 

+  18.9 

347    36   OI.O 

3  37.36 

18.6 

347   57   50.2 

3  »7.34 

18.4 

348   19  39.8 

3  a7.4a 

18. 1 

348  41   29.6 

5  V'y> 

17.9 

349  03   19.8 

4-5a7.3« 

+  17.6 

349  25   X0.2 

3  37.63 

17-3 

349    47    OI.O 

5  37.73 

17. 1 

350  08   52.1 

3  37*80 

16.8 

350  30  43.4 

5  37.87 

16.6 

350  52   35-' 

+  5  «7-94 

4-16.3 

351    14  27.0 

3  3B.Of 

16.0 

351    36   19.2 

5  38.08 

15.7 

351   58   11.7 

3  38.13 

15.4 

352  20  04.4 

3  38.33 

15.2 

352  41    57-4 

+  3  38.39 

+  X4.9 

353  03  50.7 

5  38.36 

14.6 

353  25  44-3 

3  38.4a 

14-3 

353  47   38-1 

3  38.48 

14.0 

354  09  32.1 

3  38.34 

13.7 

354   31   26.4 

+  3  9B.60 

+  13.4 

354   53  20.9 

3  38.66 

13. 1 

355   15   15-6 

3  38.73 

12.8 

355   37   IO-6 

3  38.77 

X2.5 

355   59  05.8 

5  38.83 

12.2 

356  21   01.3 

+  3  38.89 

+  II.9 

356  42   56.9 

5  38.94 

II.6 

357  04   52.7 

3  38.99 

".3 

357  26  48-8 

3  39.04 

II.O 

357  48  45- X 

3  39.09 

ia7 

358   lo  41.5 

+  5  39.14 

+ 10.4 

358  32  38.1 

+  5  39.18 

+  IO.I 

Heliocentric 
Latitude. 


Daily 
Motion. 


09  34.7 

-3-45 

09  48.4 

3-4X 

10  02.0 

3.37 

10  15.4 

3.33 

10  28.6 

3.39 

10  41.7 

-3-33 

10  54.6 

3.31 

II  07.4 

3.«7 

II   20.0 

3.13 

II  32.4 

3.08 

II  44.6 

-3-04 

11  56.7 

3.00 

12    08.6 

3.96 

12    20.3 

3.91 

12    31.9 

3.87 

12    43.3 

—  3.83 

«    54.5 

3.78 

13    05.5 

3.74 

13    16.4 

•.69 

13    27.1 

3.63 

13   37-6 

-3.6X 

13  47.9 

3.36 

13  58.1 

3,33 

14  08.1 

3.48 

14  17.9 

3.44 

14  27.6 

-3.40 

14  37.0 

3-35 

14  46.3 

3.30 

14  55-4 

3.33 

15  04.3 

3.SI 

15  13.0 

-3.X7 

15  21.6 

3.X3 

15   30-0 

3.08 

15   38.2 

3.03 

15  46.2 

X.99 

15   54-0 

-1.94 

16  01.6 

1.90 

16  09.1 

1.83 

16   16.4 

1.80 

16  23.5 

1.76 

16   30.4 

-1.7a 

16   37.1 

1.67 

16  43.6 

1.63 

16  50.0 

1.57 

16  56.2 

1.3a 

17  02.1 

-X.47 

17  07.9 

-1.43 

LoKarithm 

of 

Radios 

Vector. 


0.697  5406 
0.697  4763 
0.697  4128 

0.697  3500 
0.697  2878 

0.697  2263 
0.697  1655 
0.697  1054 
0.697  0460 
0.6969873 

0.696  9293 
0.696  8720 
0.6968155 

0.6967597 
0.696  7046 

0.696  6502 
0.6965965 
0.6965435 
a696  49i2 
0.696  4395 

0.6963886 
0.6963386 
0.6962894 
0.696  2410 
0.696  1933 

a696  1463 
Q.696  1000 
0.696  0543 
a696oo93 
0.695  9652 

0.695  9219 
0.695  8794 
0.695  8376 
0.6957966 
0.695  7563 

0.695  7x68 
a695  678o 
0.695  6400 
0.695  6028 
0.695  5664 

0.695  5307 
0.695  4958 
0.695  4617 
0.695  4284 
0.695  3958 

0.695  3640 
0.695  3330 


LoKarithm  of  Dtatance 
from  Barth-> 


At  Date. 


0.662  8768 
0.657  2845 
0.651  7554 
0.646  3167 
0.640  9987 

0.635  8339 
0.630  8596 
0.626  1 124 
0.621  6280 
0.617  4406 

0.613  5837 
0.610  0916 
0.6069976 
0.604  3348 
0.602  1323 

0.6004136 
0.599  1958 

0.5984913 
0.598  3088 

0.598  6532 

0.599  5243 
0.6009152 
0.602  8122 
0.605  1930 
0.608  0333 

a6ii  3050 
0.614  9790 
0.619  0241 
0.623  4052 
0.628  0842 

0.633  02 1 1 
0.638  1774 
0.643  5162 
0.649  0035 
0.654  6062 

0.6602913 
0.666  0257 
0.671  7776 
0.6775188 
0.683  2240 

0.688  8719 

0-694  4424 
0.6999154 

0.705  2716 

a7 10  4929 

0.7x5  5652 
0.720  4753 


At  Interme* 
diate  Date. 


0.660  0744 
0.654  5104 
0.649  0229 
0.643  6406 
0.638  3948 

0.633  3207 
0.628  4554 
0.623  8352 
0.619  495X 
0.615  4687 

a6ii  7900 
0.608  4928 
0.605  6105 
0.603  1745 
0.601  21 14 

0.5997413 
0.5987788 

0.598  3345 
a598  4X5o 
0.5990232 

0.600  1553 
0.601  8019 
a6o3  9436 
0-606  5575 
a6o9  6170 

0-6130937 
0.6x6  9574 
0.62X  1750 
0.625  7100 
0.630  5228 

0.635  574X 
0.640  8261 
0.646  2434 
0.651  7925 
0.657  4405 

0.663  X543 
0.6689012 
0.674  65 1 1 
0.680  3772 
0.686  0564 

0.691  6681 
0.697  1923 
0.702  6092 
0.7079000 

0.7x30485 

0.718  041 1 
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SATURN. 

V 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

• 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

...  - 1 

Logarithm  of  Distance 
from  Earth — 

At  Date. 

At  Interme- 
diate Date. 

O 

1 

n 

1     II 

t      »» 

0       t 

»» 

»» 

Jan.     3 

299 

38 

03-3 

+  I  49.70 

-♦■  0  23.0 

—  0    17 

40.9 

-4.73 

1. 000  0517 

1.039  1006 

1.039  4421 

7 

299 

45 

22.1 

I  49.72 

0  23.4 

0    17 

59.8 

4.73 

1. 000  0258 

1.039  7432 

1.0400033 

II 

299 

52 

41.0 

I  49.73 

0  23.8 

0    18 

18.7 

4.73 

0.999  9998 

1.040  2227 

1.040  4013 

15 

299 

59 

59-9 

I  49-74 

0  24.2 

0    18 

37-6 

4.73 

0.9999737 

1.040  5390 

1.040  6356 

19 

300 

07 

18.9 

I  49.75 

0  24.6 

0    18 

56.5 

4.73 

0.999  9475 

1.040  6910 

1.040  7052 

23 

300 

14 

38.0 

- +  1  49.77 

+  0  25.0 

—  0    19 

15.5 

-  4.73 

0.9999212 

1.0406782 

1.040  6098 

27 

300 

21 

57-1 

1  49.78 

0  25.4 

0    19 

34-4 

4.73 

0.999  8948 

1.040  5000 

1.040  3487 

31 

300 

29 

16.2 

I  49.79 

0  ^5.8 

0    19 

53.3 

4-73 

0.999  8683 

1.040  1 561 

1.039  9224 

Feb.   4 

300 

36 

35-4 

z  49.81 

0  26.2 

0    20 

12.2 

4.73 

0.999  8416 

1.039  6480 

1-039  3330 

8 

300 

43 

54-7 

I  49.8a 

0  26.6 

0    20 

31.1 

4.7a 

0.9998148 

1.038  9778 

1.038  5828 

12 

300 

51 

14.0 

+  I  49.84 

+  0  27.0 

-  0    20 

50.0 

-4.7a 

0.999  7879 

1.038  1483 

1,037  6746 

i6 

300 

58 

33-4 

I  49.85 

0  27.4 

0    21 

08.9 

4.7a 

0.999  7609 

1.037  1620 

1.036  6106 

20 

301 

05 

52.8 

I  49.86 

0  27.8 

0    21 

27.8 

4.7a 

0.999  7338 

1.036  0207 

1.035  3925 

24 

301 

13 

12.3 

I  49.87 

0  28.2 

0    21 

46.7 

4.7a 

0.999  7066 

1.034  7267 

1.034  0236 

28 

301 

20 

31.8 

I  49.89 

0  28.6 

0    22 

05.5 

4.7a 

0.999  6793 

1.0332839 

1.032  5079 

Mar.  4 

301 

27 

51-4 

+  1  49-90 

+  0  29.0 

—  0    22 

24.4 

-4.7a 

0.999  6520 

I.031  6963 

1.030  8497 

8 

301 

35 

II. 0 

I  49.9a 

0  29.4 

0    22 

43.3 

4.7a 

0.999  6245 

1.029  9690 

1.029  0548 

12 

301 

42 

30.7 

I  49.93 

0  29.8 

0    23 

02.2 

4.7a 

0.999  5969 

1.028  1079 

1.027  1289 

i6 

301 

49 

50-4 

I  49.94 

0  30.2 

0    23 

21.0 

4.7a 

0.999  5692 

1.026  II85 

1.025  0773 

20 

301 

57 

10.2 

I  49.95 

0  30.6 

0    23 

39-9 

4.7X 

0.999  5414 

1.0240061 

1.022  9053 

24 

302 

04 

30.1 

-r  I  49.97 

+  0  31.0 

-  0    23 

58.8 

-4.71 

0.9995134 

1. 021  7761 

1.020  6193 

28 

302 

II 

50.0 

I  49.98 

0  31.4 

0    24 

17.6 

4.71 

0.999  4854 

I.019  4358 

1. 018  2265 

Apr.    I 

302 

19 

lO.O 

I  50.00 

0  31.8 

0    24 

36.4 

4.71 

0.999  4573 

1. 016  9925 

I.OI57350 

5 

302 

26 

30.0 

I  50,01 

0  32.2 

0    24 

55.3 

4.71 

0.999  4291 

I.014  4552 

I.013  1544 

9 

302 

33 

50.1 

I  50.03 

0  32.6 

0    25 

14. 1 

4.71 

0.999  4009 

i.oii  8337 

1. 010  4941 

13 

302 

41 

10.2 

+  1  50.04 

+  0  33.0 

-  0    25 

33.0 

-4.7X 

0.999  3726 

1.009  1366 

1.007  7623 

17 

302 

48 

30-4 

X  50.06 

0  33.4 

0    25 

51.8 

4.71 

0.999  3441 

1.006  3724 

1.004  9^2  j 

21 

302 

55 

50.7 

I  50.07 

0  33.8 

0    26 

10.7 

4.71 

0.999  3155 

1.003  5510 

1. 002  1220   ' 

25 

303 

03 

II. 0 

I  50.08 

0  34.2 

0    26 

29.5 

4.71 

0.999  2868 

1.0006828 

0.999  2349 

29 

303 

10 

314 

I  50.10 

0  34.6 

0    26 

48.3 

4.70 

0.999  2580 

0.997  7798 

0.996  3191 

May    3 

303 

17 

51.8 

+  1  50.XI 

+  0  34.9 

-  0    27 

07.1 

-  4.70 

0.999  2291 

0.994  8544 

0.993  3875 

7 

303 

25 

12.3 

I  50.13 

0  35.3 

0    27 

25.9 

4.70 

0.999  2000 

0.991  9199 

0.990  4532 

II 

303 

32 

32.8 

I  50.14 

0  35-7 

0    27 

44-7 

4.70 

0.999  1709 

0.988  9888 

0.987  5284 

15 

303 

39 

53.4 

I  50.16 

0  36.1 

0    28 

03.5 

4.70 

0.999  1417 

0.986  0735 

0.984  6257 

19 

303 

47 

14.1 

I  50.17 

0  36.5 

0    28 

22.3 

4.70 

0.999  1 125 

0.983  1867 

0.981  7584  ■ 

1 

23 

303 

54 

34.8 

+  I  50.19 

+  0  36.9 

-0    28 

41. 1 

-4.70 

0.999  0832 

0.980  3426 

0.9789410  , 

27 

304 

01 

55.6 

I  50.20 

0  37.3 

0    28 

59.9 

4.70 

0.999  0537 

0.977  5556 

0.976  1884   , 

31 

304 

09 

16.4 

I    50.22 

0  37-7 

0    29 

18.7 

4.69 

0.9990241 

0.974  8414 

0.973  5165 

June   4 

304 

16 

37.3 

I  50.  as 

0  38.1 

0    29 

37.5 

4.69 

0.998  9944 

0.972  2153 

0.970  9397 

8 

304 

23 

58.3 

I  50.25 

0  38.5 

0    29 

56.3 

4.69 

0.998  9646 

0.969  6912 

0.968  4716 

12 

304 

31 

19.3 

+  I  50.27 

+  0  38.8 

-0    30 

15.0 

-f^69 

0.998  9347 

0.967  2826 

0.966  1259 

i6 

304 

38 

40.4 

1  50.28 

0  39.2 

0    30 

33.8 

4.69 

0.998  9046 

0.965  0031 

0.963  9 1 61 

20 

304 

46 

01.6 

I  50.«9 

0  39.6 

0    30 

52.5 

4.69 

0.998  8744 

0.962  8665 

0.961  8561 

24 

304 

53 

22.8 

1  50.31 

0  40.0 

0    31 

11.3 

4.69 

0.998  8442 

0.960  8867 

0.959  9601 

28 

305 

00 

44.1 

1  50.33 

0  40.4 

0    31 

30.0 

4.68 

0.9988139 

0.959  0778 

0.958  2414 

July    2 

305 

08 

05.4 

+  I  50.34 

+  0  40.7 

-0    31 

48.7 

-4.68 

0.998  7836 

0.957  4520 

0.956  71 12 

6 

305 

15 

26.8 

+  I  50.36 

4-0  41. 1 

-  0    32 

07.5 

-4.68 

0.998  753-2 

0.956  0197 

0.955  3786 
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SATURN. 
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GREENWICH  MEAN  NOON. 

;     Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
•Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

0 

r 

tf 

t        n 

t       If 

0 

• 

9f 

July     2 

305 

08 

05-4 

+t    50.34 

+  0  40.7 

—  0 

31  48.7 

-4.68 

0.998  7836 

0.957  4520 

0.956  71 1 2 

6 

305 

15 

26.8 

I    50.36 

0  41. 1 

0 

32  07.5 

4.68     . 

0.998  7532 

0.956  0197 

0.955  3786 

lO 

305 

22 

48.3 

I    50.37 

0  41.4 

0 

32  26.-2 

4.68 

0.998  7226  * 

0.954  7889 

0.954  2518 

1            . 

305 

30 

09.8 

I    50.39 

0  41.8 

0 

32  44.9 

4.68 

0.998  6919 

0.953  7^2 

0.953  3389 

.      '     i8 

I 
1 

305 

37 

31-4 

I    50.40 

0  42.2 

0 

33   03.6 

4.68 

0.998  6610 

0.952  9648 

0.952  6468 

22 

305 

44 

53-0 

+  I    50.4a 

+  0  42.6 

—  0 

33   22.3 

-4.67 

0.998  6300 

0.952  3856 

0.952  1819 

26 

305 

52 

14.7 

I    50.43 

0  43.0 

0 

33   41-0 

4.67 

0.998  5989 

0.952  0360 

0.951  9482 

30 

305 

59 

36.5 

1    50.45 

0  43-4 

0 

33   59-7 

4.67 

0.998  5677 

0.951  9186 

0.9519474 

Aug.    3 

306 

06 

58.3 

I    50.47 

0  43.8 

0 

34    18.4 

4.67 

0.998  5365 

0.952  0342 

0.952  1785 

7 

306 

14 

20.2 

I    50.48 

0  44.2 

0 

34   37.1 

4.67 

0.998  5052 

0.952  3801 

0.952  6385 

1           II 

306 

21 

42.2 

+  I    50.50 

-ho  44.5 

—  0 

34   55-7 

-4.67 

0.998  4739 

0.952  9534 

0.953  3248 

15 

306 

29 

04.2 

1    5O.5X 

0  44.9 

0 

35   14-4 

4.G6 

0.998  4424 

0.953  7518 

0.954  2335 

19 

306 

36 

26.3 

I    50.53 

0  45-3 

0 

35   33-0 

4.66 

0.998  4108 

0.954  7694 

0.955  3590 

23 

306 

43 

48.4 

1    50.54 

0  45.6 

0 

35   51.7 

4.66 

0.998  3791 

0.956  0009 

0.956  6942 

27 

306 

51 

10.6 

I    50.56 

0  46.0 

0 

36   10.4 

4.66 

0.998  3472 

0.957  4373 

0.958  2289 

31 

306 

58 

32.9 

+  I    50.57 

+  0  46.3 

—  0 

36  29.0 

-4.66 

0.998  3152 

0.959  0675 

0.9599519 

Sept.  4 

307 

05 

55.2 

I    50.59 

0  46.7 

0 

36  47.6 

4.65 

0.998  2831 

0.960  8803 

0.961  8513 

8 

1 

307 

13 

17.6 

z  50.61 

0  47.0 

0 

37  o6-2 

4.65 

0.998  2510 

0.962  8633 

0.963  9148 

12 

307 

20 

40.1 

I    50.62 

0  47.4 

0 

37   24.8 

4.65 

0.9982188 

0.965  0041 

0.966  1297 

16 

1 

307 

28 

02.6 

X  50.64 

0  47.8 

0 

37  43.4 

4.65 

0.998  1866 

0.967  2898 

0.968  4830 

20 

307 

35 

25.2 

+  I  50.66 

+  0  48.1 

—  0 

38  02.0 

-4.65 

0.998  1543 

0.969  7073 

0.970  9609 

24 

307 

42 

47-9 

I  50.67 

0  48.5 

0 

38   20.6 

4.65 

0.998  1 2 19 

0.972  2416 

0.973  5473 

28 

307 

50 

10.6 

I  50.69 

0  48.8 

0 

38   39-2 

4.64 

0.998  0893 

0.974  8761 

0.976  2262 

Oct.    2 

307 

57 

33-4 

I  50.71 

0  49.2 

0 

38   57.8 

4.64 

0.998  0566 

0.977  5955 

0.978  9822 

6 

308 

04 

56.3 

I  50.7a 

0  49.6 

0 

39    16.4 

4.64 

0.998  0238 

0.980  3844 

0.981  8002 

10 

308 

12 

19.2 

-hi  50.74 

4-  0  49.9 

—  0 

39   34-9 

-4.64 

0.9979908 

0.983  2281 

0.984  6663 

14 

308 

19 

42.2 

1 50.76 

0  50-3 

0 

39   53-4 

4.64 

0.997  9578 

0.986  1 1 31 

0.987  5666 

18 

308 

27 

05.3 

X  50.77 

0  50.6 

0 

40   12.0 

4.63 

0.997  9247 

0.989  0250 

■  0.9904866 

22 

308 

34 

28.4 

I  50.79 

0  51.0 

0 

40   30.5 

4.63 

0.997  8915 

0.991  9495 

0.993  4115 

26 

308 

41 

51.6 

I  5a8o 

0  51.4 

0 

40   49.0 

4.63 

0.997  8583 

0.994  871 1 

0.996  3265 

30 

308 

49 

14.8 

+  1  50.8a 

+  0  51.7 

—  0 

41   07.6 

-4.63 

0.997  8250 

0.997  7761 

0.9992183 

Nov.    3 

308 

56 

38.1 

1  50.84 

0  52.1 

0 

41    26.1 

4.63 

0.997  7916 

1.0006517 

1.002  0747 

7 

309 

04 

01.5 

I  50.85 

0  52.4 

0 

41    44.6 

4.6a 

0.997  7581 

1.003  4860 

1.004  8842 

II 

309 

II 

25.0 

1  50.87 

0  52.8 

0 

42   03.1 

4.62 

0.997  7245 

1.006  2681 

1.007  6363 

15 

309 

18 

48.5 

I  50.89 

0  53-1 

0 

42   21.5 

4.62 

0.9976907 

1.008  9874 

i.oio  3198 

19 

309 

26 

12.1 

+  X  50.91 

+  053.5 

—  0 

42   40.0 

-4.62 

0.997  6568 

1. 01 1  6324 

1. 012  9239 

23 

309 

33 

35-7 

I  50.9a 

0  53.8 

0 

42   58.5 

4.61 

0.997  6228 

1. 014  1929 

1.015  4381 

27 

309 

40 

59.4 

X  50.94 

0  54.2 

0 

43    16.9 

4.6Z 

0.997  5888 

1. 01 6  6586 

1.0178535 

Dec,    I 

309 

48 

23.2 

I  50.96 

0  54.6 

0 

43   35-4 

4.6X 

0.997  5547 

1. 019  0216 

1.020  1617 

5 

309 

55 

47.1 

I  50.97 

0  54-9 

0 

43   53.8 

4.6Z 

0.997  5205 

1.021  2732 

1.022  3556 

9 

310 

03 

II.O 

+  I  50.99 

+  0  55.2 

—  0 

44   12.2 

-4.60 

0.997  4862 

1.023  4080 

1.024  4294 

13 

310 

10 

35-0 

I  sx.oi 

0  55.6 

0 

44    30.6 

4.60 

0.997  4518 

1.025  4190 

1.026  3759 

17 

310 

17 

59.1 

X  51.02 

0  55.9 

0 

44  49-0 

4.60 

0.997  4173 

1.027  2992 

1.028  1882 

21 

310 

25 

23.2 

I  51.04 

0  56.3 

0 

45   07.4 

4.60 

0.997  3827 

1.029  0421 

1.029  8602 

25 

310 

32 

47-4 

I  51.06 

0  56.6 

0 

45   25.8 

4.60 

0.997  3480 

1.030  6420 

1.031  3871 

29 

310 

40 

11.7 

+  x  51.08 

■*-  0  57.0 

—  0 

45   44.2 

-4-59 

0.997  3133 

1.032  0949 

1.032  7650 

33 

310 

47 

36.1 

+  X  51.09 

+  0  57-3 

—  0 

46  02.6 

-4.59 

0.997  2785 

1.033  3971 

• 
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URANUS. 

• 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude. 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

RadiuB 

Vector. 

Logarithm  < 
from  E 

of  Distance 
,arth— 

At  Date. 

At  Interme* 
diate  Date. 

0       >       " 

H 

n 

0                   «                  M 

»» 

Jan.     3 

261    43    10.2 

+  48-37 

+  2.7 

-    0        06         34.7 

-0.57 

1.283  1 163 

1.303  5693 

1.3030452 

II 

261    48   49.1 

4a.  37 

2.7 

0        06         39.2 

0.57 

1.283  1485 

1.302  4301 

Z.301  7262 

19 

261    54   28.0 

42.36 

2.7 

0         06        43.7 

0.57 

1.283  1808 

1.3009364 

z. 300  0631 

27 

262   00   06.9 

43.35 

2.7 

0        06        48.3 

a  57 

1.283  2131 

1.299  1091 

Z.298  0787 

Feb.   4 

262   05   45.7 

4a- 34 

2.8 

0        06         52.8 

0.56 

1.283  2453 

1.296  9763 

z.  2958068 

12 

262    II    24.4 

+  4a»34 

+  2.8 

-0         06         57.3 

—  0.56 

1.283  2776 

1-294  5750 

Z.293  2859 

20 

262    17   03.1 

42.33 

2.8 

0         07         01.8 

0.56 

1.283  3099 

Z.291  9445 

Z.290  5562 

28 

262   22   41.7 

40.32 

2.9 

0        07         06.3 

0.56 

1.283  3421 

1.289  Z270 

Z.287  6636 

Mar.  8 

262    28    20. 2 

42.32 

2.9 

0        07          10.9 

0.56 

1-283  3743 

1.286  1731 

z.284  6624 

i6 

262    33    58-7 

42.31 

2.9 

0         07          15.4 

0.56 

1.283  4065 

1.283  1379 

Z.28Z  6062 

24 

262   39   37.1 

+  42.30 

+  2.9 

—     0        07          X9.9 

—  0,56 

1.283  4386 

1.280  0745 

1.278  5503 

Apr.    I 

262   45    15.5 

42.30 

3.0 

0     'O7         24.4 

0.56 

1.283  4708 

Z.277  04Z2 

1-275  5553 

9 

262   50   53.9 

42.29 

31 

0        07         28.9 

0.56 

1.283  5030 

1.274  0999 

Z.272  682Z 

17 

262    56    32.2 

.  42.2B 

3-1 

0  07   33-4 

0.56 

1-283  5352 

1. 271  3086 

Z.269  9864 

25 

263   02    10.4 

42.27 

3.1 

0  07   37.9 

0.56 

1.283  5673 

1.268  7222 

Z.267  5240 

May    3 

263  07   48.6 

+  42.27 

+  3.1 

—  0  07  42.4 

—  0.56 

1.283  5995 

1.266  3983 

1-265  35Z2 

ZI 

263    13   26.7 

42.26 

3-1 

0  07  46.9 

0.56 

1.283  6316 

1.264  3878 

Z.263  5Z28 

19 

263    19  04.7 

42.25 

3.2 

0  07   51.4 

0.56 

1.2836638 

1.262  7317 

Z.262  0484 

27 

263   24  42.7 

42.25 

3-2 

0  07   55.9 

0.56 

1.283  6959 

1. 261  4675 

Z.260  9928 

June  4 

263    30   20.6 

42.24 

3.2 

0  08  00.4 

0.56 

1.283  7280 

1.260  6266 

Z.260  3706 

12 

263   35   58.5 

+  42.23 

+  3.2 

—  0  08  04.9 

—  0,56 

1.283  7601 

1.260  2258 

z.260  1928 

20 

263  41    36.3 

42.22 

3-3 

0  08  09.4 

0.56 

1.283  7922 

1.260  2722 

z.260  4641 

28 

263  47    14. I 

42.21 

3-3 

0  08   13.9 

0.56 

1.283  8243 

z.  260  7676 

Z.261  1808 

July    6 

263   52   51.8 

42.21 

3-3 

0  08   18.4 

0.56 

1.283  8564 

1.261  7005 

1.262  3235 

14 

263   58   29.4 

42.20 

3-3 

0  08  22.8 

0.56 

1.2838883 

1.263  0468 

1.263  8661 

22 

264  04  07.0 

+  42-20 

+  3.4 

—  0  08   27.3 

—  0.56 

1.2839206 

1.264  7775 

z.  265  7767 

30 

264   09  44.5 

42.19 

3-4 

0  08   31.8 

0.56 

1.2839526 

1.2668573 

1.268  0132 

Aug.   7 

264   15   22.0 

42.  z8 

3.4 

0  08   36.3 

0.56 

1.283  9847 

1.269  2384 

Z.270  5263 

15 

264   20  59.4 

42.17 

3.5 

0  08  40.7 

0.56 

1.284  ^1^7 

1.271  8710 

Z.273  2659 

23 

264   26   36.7 

42.16 

3-5 

0  08  45.2 

0.56 

1.284  0488 

1.274  7042 

Z.276  Z783 

31 

264   32    14.0 

+  42.16 

+  3.5 

—  0  08  49.7 

—  0.56 

1.284  0808 

1.277  ^08 

Z.279  2043 

Sept.  8 

264   37   5^-3 

42.15 

3-5 

0  08   54.1 

as6 

1.284  1 128 

1.280  7417 

Z.282  2866 

16 

264  43  28.4 

4a.  14 

3.6 

0  08   58.6 

0.56 

Z.284  1448 

Z.283  8320 

1.285  3715 

24 

264  49  05.5 

43.14 

3.6 

0  09  03.1 

0.56 

Z.284  1768 

Z.286  8974 

Z.288  4028 

Oct.    2 

264  54  42.6 

42-13 

3.6 

0  09  07.5 

0.56 

1.284  2088 

1.289  88zi 

Z.29Z  3262 

zo 

265  00   19.6 

+  43»« 

+  3.7 

—  0    09    Z2.0 

—  0.56 

1.284  2408 

Z.292  7325 

1.294  0946 

18 

265  05   56.5 

42.11 

3-7 

0   09    Z6.4 

a  56 

Z.284  2727 

1.295  4067 

1.296  6635 

26 

265  II   33-4 

4a.zz 

3.7 

0   09    20.9 

as6 

1.284  3047 

X.297  8590 

1.298  9886 

Nov.   3 

265   17   Z0.3 

43.10 

3.7 

0    09    25.4 

as6 

1.284  3366 

z.  300  0482 

I.30Z  0343 

ZI 

265  22  47.0 

43.09 

3.8 

0   09    29.8 

0.36 

Z.284  3686 

Z.30Z  9428 

1.302  7706 

19 

265  28  23.7 

+  42.09 

+  3.8 

-0   09    34.3 

— ase 

1.284  4005 

1-303  5x37 

1.304  Z69Z 

27 

265  34  00.4 

43.08 

3.8 

0    09    38.7 

0.36 

1.284  4324 

^•304  7343 

Z.305  2075 

Dec.    5 

265   39  37-0 

43.07 

3.8 

0  09  43.1 

0.55 

1.284  4643 

1.3055871 

1.3058720 

13 

265  45   13-6 

42.06 

3-9 

0  09  47.6 

0.55 

z.284  4962 

1.30606x0 

1.306 1528 

21 

265   50  50.1 

43.06 

3.9 

0  09  52.0 

0.55 

1.284  5281 

1.306  1468 

1.306  0429 

29 

265   56  26.5 

+  42.05 

+  3.9 

-0  09  56.5 

-0,55 

1.284  5^^^ 

1.3058418 

1-305  5449 

37 

266  02  02.9 

+  42.04 

+  3-9 

-  0  10  00.9 

-0.55 

1.284  5919 
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NEPTUNE 

>% 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 

Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

0      f       ft 

ft 

f 

0            t          m 

H 

Jan.     3 

92     22    00.0 

-f  az.88 

-48.4 

—   1      06      14.6 

+  0.53 

1-475  5764 

1. 461  2672 

I.461  4857 

II 

92     24     55.1 

ai.88 

48.4 

X  06  10.3 

0.53 

1-475  5795 

1.461  7764 

1.462  1374 

19 

92    27     50.1 

31.88 

48.4 

z  06  06.1 

0.53 

1.475  5825 

1.462  5673 

1.4630633 

i7 

92     30    45.2 

21.88 

48.4 

I   06  01.8 

0.53 

1.475  5856 

1.463  6224 

1.464  2420 

Feb.   4 

92     33    4a  2 

3Z.88 

48.3 

1  05  57-5 

0.53 

1-475  5887 

1.464  9x77 

1.465  6454 

12 

92     36     35.3 

+  31.88 

-48.3 

-  I   05   53.3 

+  o..'53 

1.475  5918 

1.466  4210 

X.467  2407 

20 

92   39   30.3 

21.88 

48.3 

I   05  49.0 

0.53 

1-475  5949 

1.468  0996 

1.468  9933 

28 

92   42   25.4 

31.88 

48.3 

I  05  44.7 

0.53 

1.475  5980 

1.469  9168 

1.470  8653 

Mar.  8 

92  45   2a  4 

3Z.88 

.     48.3 

I   05  40.5 

0.53 

X.4756011 

1.471  8335 

1.472  8161 

i6 

92   48   15.5 

31.88 

48.2 

I   05  36.2 

0.54 

1.475  6042 

X.473  8087 

1.474  8068 

24 

92   51    10.5 

+  31.88 

-48.2 

-  I   05   31-9 

+  0.54 

1-4756073 

1-475  8054 

1.476  7997 

Apr.    I 

92   54  05.6 

21.88 

48.2 

I   05   27.6 

0.54 

1.475  6104 

1.477  7852 

1.478  7571 

9 

92   57  00.6 

31.88 

48.2 

I   05  23.4 

0.54 

1-4756135 

1.479  7113 

1.4806431 

X7 

92   59   55-7 

31.88 

48.2 

I   05   19. 1 

0.54 

1.475  6167 

1.481  5492 

1.482  4260 

25 

93  02   50.7 

31.88 

48.1 

I   05   14.8 

0.54 

1.4756x98 

1.483  2699 

x.484  0771 

May    3 

93  05  45.8 

+  31.88 

-48.1 

-  I   05   10.J 

+  0.54 

1.475  6230 

1.484  8446 

1.485  5688 

II 

93  08  40.8 

2Z.88 

48.1 

I   05  06.2 

0.54 

1.475  6261 

1-486  2477 

Z.486  8789 

19 

93   XI   35.9 

31.88 

48.1 

I   05  0Z.9 

0.54 

1.475  6293 

Z.487  4602 

1.487  9892 

27 

93   X4   3I-0 

31.88 

48.0 

I  04   57.6 

0.54 

1-475  6324 

1.488  4641 

1.488  8825 

June  4 

93   17  •  26.0 

31.88 

48.0 

I   04  53.3 

a54 

1-4756356 

1-489  2436 

1.489  5462 

12 

93   20  21. 1 

+  31.88 

-48.0 

-I   04  49.0 

+  0.54 

X.475  6388 

1.489  7895 

1.489  9726 

20 

93   23   16.2 

3Z.88 

48.0 

X  04  44.7 

0.54 

1.475  6420 

1.490  0951 

1.490  1 561 

28 

93   26   1 1.2 

31.88 

47.9 

X  04  40.4 

0.54 

x.475  6452 

1.490  1556 

1-490  0931 

July    6 

93  29  06.3 

31.88 

47-9 

I  04  36.1 

0.54 

1-475  6484 

1.489  9695 

1.489  7852 

14 

93   32  01.4 

2Z.88 

47-9 

X  04  31.7 

0.54 

1.475  6516 

1.489  5412 

X.489  2383 

22 

93   34   56.4 

+  31.88 

-47-9 

-I  04  27.4 

+  0.54 

1.475  6548 

1.488  8773 

X.488  4587 

30 

93   37   51-5 

31.89 

47-8 

X  04  23.1 

0.54 

1.475  6580 

1.4879847 

1.487  4570 

Aug.    7 

93  40  46.6 

21.89 

47.8 

I  04  18.8 

0.54 

1.475  6612 

1.486  8779 

1.486  2494 

15 

93  43  41-7 

31.89 

47.8 

I  04  X4.4 

0-54 

1.475  6644 

1-485  5738 

x.484  8528 

23 

93  46  36.8 

31.89 

47.8 

X  04  10. 1 

0.54 

1.475  6676 

X.484  0896 

1.483  2870 

31 

93  49   31-8 

+  31.89 

-47.8 

—  X  04  05.8 

+  0.54 

1.475  6708 

1.482  4486 

1.481  5778 

Sept.  8 

93   52   26.9 

81.  89 

47.7 

z  04  01.4 

0^54 

1-475  6740 

1.480  6782 

1-4797531 

16 

93   55  22.0 

al.89 

47-7 

1  03  57.1 

0.54 

1-475  6772 

1.478  8065 

1.477  8419 

24 

93   58   17. 1 

31.89 

47-7 

X  03  52.8 

0.54 

1.475  6805 

X.4768641 

1-475  8777 

Oct.    2 

94   01   12.2 

21.89 

47-7 

I  03  48.4 

0.54 

1-475  6837 

X.474  8872 

1.473  8974 

10 

94  04  07-3 

+  31.89 

-47.6 

-X  03  44.1 

+  0.54 

1.475  6870 

1.4729127 

1-471  9374 

x8 

94  07   02.4 

31.89 

47.6 

X  03  39.8 

0.54 

x.475  6902 

1.470  9765 

1-470  0352 

26 

94  09   57.5 

31.89 

47.6 

I  03  35.4 

0.55 

1-475  6935 

1.469  1181 

1.468  2308 

Nov.    3 

94   12   52.6 

3Z.89 

47.6 

I  03   31.0 

0.55 

1.475  6968 

1.467  3775 

1.466  5629 

II 

94   15   47.7 

31.89 

47-5 

X  03  26.6 

0.55 

1.475  7001 

1.465  791 1 

X.465  0666 

19 

94   18  42.8 

+  31.89 

-47-5 

-  X  03  22.3 

+  0.55 

1.4^5  7034 

1.464  3936 

1-463  7768 

27 

94  21   37.9 

31.89 

47-5 

I  03  17.9 

0.55 

1.475  7067 

1.463  2191 

1.462  7245 

Dec.    5 

94   24   33.0 

31.89 

47-5 

I  03  13.6 

0.55 

x.475  7100 

1.462  2950 

1.461  9335 

13 

94  27   28.1 

31.89 

47-4 

1  03  09.2 

0.55 

1-4757133 

1.461  6419 

1. 461  4229 

21 

94   30  23.3 

3Z.89 

47-4 

I  03  04.8 

0.35 

1.475  7166 

1.461  2774 

1.461  2072 

29 

94   33   18.4 

+  3X.89 

-47-4 

-  X  03  00.4 

+  0.55 

1.4757199 

1.461  2XZ8 

1. 461  2918 

37 

94   36   13-5 

+  21.89 

-47.3 

-  I  02  56.1 

+  0.55 

1-475  7232 

1.461  4454 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Equinox. 

Reduc. 

to 

Mean 

Bq'x  of 

Jan.0. 

Y 

True  Equinox. 

Reduc. 

to 

Mean 

Eq'x  of 

Jan.  0. 

z 

True  Equinox. 

1 

Reduc.  1 

to 

Mean 

Eq'x  of 

Jan.  0. 

Noon. 
-418 

Noon. 

Midnight. 

Noon. 

Noon^ 

Midnight. 

Noon. 

Noon. 

Midnight. 
-0.3848201 

Jan.    I 

+0.1693883 

+0.1779993 

-319 

—0.888  5947 

—0.887  1724 

+  120 

-0.3854370 

2 

0.1865963'     0.195  1784 

326 

0.885  6808 

0.884  1 20 1 

113 

0.3841733^     0.3834965 

419 

3 

0.2037450 

0.2122954 

333 

0.882  4903  '     0.880  7916 

106 

0. 382  7898       0. 382  0533 

420 

4 

0.220  8290 

0.229  3450 

339 

0.879  0242  '     0.877  '884 

98 

0.3812868!     0.3804908 

422 

5 

0.237  8428 

0.246  3216 

345 

0.875  2842 

0.873  3119 

90 

0.3796652       0.378  8101 

423' 

6 

-fo.254  7809   +0.263  2200 

-351 

—0.871  2716   —0.869  1636 

+    82 

-0.3779255    ^.3770115 

-424, 

7 

0.2716382      0.2800348 

35^ 

0.8669881 

0.864  7452 

73 

0.3760681'     0.3750955 

426, 

8 

0.288  4092  ,     0.296  7609 

362 

0.862  4352 

0.8600584 

64 

0.3740938       0.3730632 

428 

9 

0.3050891  J    0.3133933 

367 

0.857  6150 

0.855  1052 

55 

0.3720038       0.3709155 

428 

lO 

0.3216729      0.3299273 

372 

0.852  5292 

0.849  8874 

46 

0.3697984       0.3686527 

429 

II 

4-0.3381559   +0.3463582 

-377 

-0.847  1798 

—0.844  4067 

+    36 

-0.367  4785    -0.366  2758 

-430 

12 

0.3545335'     0.3626813 

381 

0.841  5684 

0.8386651 

26 

0.3650448       0.3637855 

430 

13 

0.3708009 

0.3788919 

386 

0.8356970 

0.832  6644 

16 

0.3624981 

0.361  1827 

431 

14 

0.3869536 

0.3949855 

390 

0.829  5674 

0.8264061 

+      5 

0.3598393 

0. 358  4680 

432' 

15 

0.4029871 

0.4109576 

394 

0.823  1809 

0.819  8921 

-      5 

0.3570689 

0.3556422 

432 

i6 

+0.4188966 

+0.4268034 

-397 

—0.816  5398 

—0.813  1242 

-    16 

-0.3541879    -0.3527061 

-433 

17 

0.4346775 

0.442  5182 

400 

0.809  6455 

0.806  1 04 1 

27 

0.351  1970 

0.3496606 

433 

i8 

0.450  3250 

0.458  0973 

403 

0.802  5000 

0.7988335 

38 

0. 348  0970 

0.3465063 

434  1 

19 

0.465  8344 

0.473  5357 

406 

0.795  1050 

0.791  3147 

49 

0. 344  8887 

0.3432443 

435, 

20 

0.481  2005  1     0.488  8284 

408 

0.787  4629 

0.783  5496 

60 

0.3415732 

0*3398755 

435 

21 

+0.4964186    +0.5039706 

—  410 

-0.7795753 

-0.775  5401 

-    72 

-0.338  1513 

—0. 336  4007 

-436 

22 

0.5 1 1  4837      0.5189574 

411 

0.771  4445 

0.767  2888 

84 

0.3346239 

0.3328210 

436 

23 

0.5263910      0.5337839 

413 

0.7630733 

0.758  7982 

95 

0.3309923  1     0.3291378 

436  1 

24 

0.5411355'     0.5484452 

414 

0-7544639 

0.750  0708 

107 

0.327  2576 

0.3253519 

436 

25 

0.5557124      0.5629365 

1 

414 

0.745  6192 

0.741  1095 

119 

0.3234209 

0.321  4647 

436  1 

26 

+0.570  1 170   +0.577  2533 

-415 

-0.736  5420 

-0.731  9171 

—  132 

-0.3194834 

-<5-3i7  4773 

-436, 

27 

0.584  3448      0.591  3908 

415 

0.727  2352      0.722  4965 

144 

0.3x54465 

0.313  39H 

436 

28 

0.5983909      0.6053443 

415 

0.717  7015,    0.7128507 

157 

O.311 3114 

0.3092075 

436 

29 

0.612  2507      0.619  1095 

414 

0.707  9445 

0.7029833 

169 

0.3070795 

0.3049277 

435 

30 

0.625  9200      0.632  6817 

414 

0.697  9674 

0.692  8973 

182 

0.3027522 

0-3005532 

435 

31 

+0.639  3941  '  +0.646  0568 

-413 

-0.687  7734 

—0.682  5963 

-195 

-0.298  3309 

-0.2960855 

-435 

Feb.  I 

0.652  6691  '     0.659  2305 

411 

0.677  3664 

0.672  0840 

207 

0.2938173 

0.291  5263 

435 

2 

0.665  7406  '     0.672  1989 

409 

0.666  7497 

0.661  3638 

220 

0.2892129 

0.2868771 

434 

3 

0.678  6048      0.684  9579 

407 

0.655  9269 

0.6504395 

232 

0.284  5192 

0.282  1393 

434 

4 

0.691  2577      0.697  5038 

1 

404 

0.6449021 

0.639  3151 

245 

0-2797377       0.2773146 

433 

5 

1 

+0.703  6958   +0.709  8331 

—  402 

—0.6336790 

—0.627  9942 

-258 

—0. 274  8702    —0. 272  4047 

-  432  ' 

6 

0.715  9154  1    0.7219424 

1 

398 

0.6222614,    0.616  4810 

270 

0.2699183,     0.267  4112 

431 

7 

0.7279135'    0.7338284 

394 

0.6106535 

0.604  7793 

283 

0,264  8837  ,     0.262  3358 

4301 

8 

0.739  6866      0.745  4878 

390 

0.598  8588  1    0.5928927 

296 

0.259  7679 

0.257  x8oi 

429 

9 

0.751 2317      0.7569177 

1 

386 

0.5868814     a  580  8253 

309 

0.254  5727 

0.251  9458 

4281 

10 

+0.762  5457 

+0.768  1153 

-382 

--0.5747249 

—0.568  5807 

-321 

—0.2492996 

—0.2466344 

-  427  J 

II 

0.773  6260 !  0.779  0774 

377 

0.562  3930 

0.556  1623 

334 

0.2439503 

0.241  2475 

426' 

12 

0.7844695    0.7898015 

372 

0.5498892 

0.543  5740 

347 

0.238  5262 

0.2357867 

425 

13 

0.795  0732 ;   0.800  2843 

367 

0.537  2173 

0.5308194 

359 

0.2330291 

0.2302536 

423 

14 

0.805  4343 

0.8105229 

361 

0.5243808 

0.5179020 

371 

0.227  4605 

0.2246499 

422 

15 

+0.815  5498 

+0.8205145 

-355 

-0.511  3834 

-0.5048254 

-384 

—0.221  8221 

-0.2189772 

-420 

16 

+0.8254166 

+0.8302557 

-349 

—0.498  2285 

-0.491  5933 

-396 

—0.216  1 154 

-0.2132370 

-419 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Reduc. 

to 
Mean 

Y 

Redac 

to 
Mean 

z 

Redac. 

to 
Mean 

Date. 

True  Eqainoz. 

Eq'xof 
Jan.o. 

True  Bquiooz. 

Eq'x  of 
Jan.  a 

True  Equinox. 

Eq'x  of 
Jan.  0. 

Noon, 
+0.8254166 

Midnight, 

Noon, 

Noon. 

Midnight, 

Noon. 

Noon, 

Midnight. 

Noon, 

Feb.  i6 

+0.830  2557 

-349 

-0.498  2285 

-0.491  5933 

-396 

—0.2161154 

-0.2132370 

-419 

17 

0-8350315 

0.8397437 

342 

0.484  9203 

0.478  2098 

408 

0.210  3421 

0.207  4310 

417 

18 

a844  3918 

0.848  9755 

335 

0.471  4625 

0.464  6788 

420 

0.204  5040 

0.201  5612 

415 

19 

0-8534944 

0.857  9481 

328 

0.457  8592 

0.451  0041 

432 

0.1986028 

0.195  6291 

413 

20 

0.862  3362 

0.866  6585 

320 

0.444  1142 

0.437  1900 

444 

0. 192  6403 

0.1896367 

411 

21 

+0.8709146 

+0.875  1042 

-  312 

—0.430  2321 

-0.423  2409 

-456 

-0.186  6185 

-0.1835859 

-409 

22 

0.879  2269 

0.883  2824 

304 

0.416  2171 

0.409  161 1 

467 

0.180  5391 

0.1774784 

407 

23 

0.887  2704 

0.891  1904 

296 

0.402  0735 

0.3949550 

478 

0.174  4041 

O.171  3163 

404 

24 

0.895  0423 

0.898  8258 

288 

0.3878060 

0.3806271 

490 

0.168  2154 

0.1651015 

402 

25 

0.902  5405 

0.906  1862 

279 

0.3734188 

0.366  1 8 18 

501 

0. 161  9750 

0.1588360 

400 

26 

+0.909  7625 

+0.913  2691 

—  270 

-0.358  9167  1-0.351  6240 

-512 

-0.1556849 

-0.1525218 

-397 

27 

0.916  7059 

0.920  0725 

261 

0.344  3044 

0.3369585 

522 

0.149  3471 

0.146  1609 

394 

28 

0.923  3688 

0.926  5944 

251 

0.3295868 

0.322  1899 

533 

0.1429635 

0.1397554 

392 

Mar.   X 

0.929  7492 

0.932  8328 

241 

0.3147686 

0.307  3234 

544 

0.1365366 

0.133  3075 

389 

2 

0.935  8452 

0.938  7862 

231 

0.2998549 

0.292  3637 

554 

0.1300683 

0.126  8192 

386 

3 

+0.941  6555 

+0-944  4530 

—  221 

—0.284  8504 

-0.277  3158 

-564 

—0.1235605 

-0.1202926 

-383 

4 

0.947  1785 

0.9498318 

211 

0.269  7604 

0.262  1847 

574 

O.I170156 

0. 113  7298 

380 

5 

0.9524129 

0.9549215 

200 

0.254  5895 

0.2469754 

584 

0.1104356 

0.107  1 331 

377 

6 

0.957  3576 

0.959  721 1 

189 

0.239  3429 

0.2316927 

594 

0.1038226 

0.100  5044 

374 

7 

0.962  0119 

0.964  2299 

178 

0.224  0254 

0.216  3416 

603 

0.097  1787 

0.093  8458 

370 

8 

+0.966  3749 

+0.968  4469 

-  167 

—0.208  6418 

—0.2009266 

-613 

—0.090  5059 

—0.087  1 593 

-367 

9 

0.9704459 

0.972  3717 

155 

0.193  1966 

0.1854525 

622 

0.083  8062 

0.080  4470 

363 

10 

0.974  2244 

0.976  0038 

143 

0.1776947 

0.1699239 

631 

0.077  0818 

0.073  7109 

359 

II 

0.977  7098 

0.979  3425 

132 

0.162  1405 

0-1543452 

639 

0.070  3346 

0.0669531 

355 

12 

0.980  9017 

0.982  3873 

120 

0.1465384 

0.1387207 

647 

0.063  5665 

0.060  1751 

352 

13 

+0.983  7994 

+0.985  1378 

-  107 

—0.1308928 

-0.123  0551 

-655 

-0.0567793 

-0.053  3792 

-348 

14 

0.986  4026 

0.987  5936 

95 

0. II 5  2082 

0.1073525 

663 

0.0499751 

0.046  3672 

344 

15 

0.9887107 

0.9897539 

82 

0.099  4887 

0.091  6172 

672 

0.0431557 

0.0397410 

340 

16 

0.990  7230 

0.991  6180 

70 

0.083  7387 

0.075  8536 

680 

0.036  3232 

0.032  9026 

336 

17 

0.992  4389 

0.993  1856 

57 

0.067  9626 

0.060  0663 

687 

0.029  4795 

0.026  0540 

331 

18 

+0.993  8581 

+0.994  4562 

-    44 

—0.052  1652 

-0.044  2599 

-695 

-K).022  6265 

—0.019  1972 

-327 

19 

0.9949799 

0.995  4292 

31 

0.036  3509 

0.028  4389 

702 

0.0157663 

0.012  3341 

322 

20 

0.995  8040 

0.996  1043 

17 

0.020  5244 

-0.012  6080 

708 

0.008  9009 

—0,005  4669 

317 

21 

0.996  3301 

0.9964814 

-      4 

—0.004  6904 

+0.003  2280 

715 

-0.002  0324 

+0.001  4024 

313 

22 

0.996  5581 

0.996  5602 

+    10 

+0.01 1  1466 

0.0190646 

722 

+0.0048372 

0.0082717 

308 

23 

+0.9964878 

+0.996  3408 

+    23 

+0.0269816 

+0.034  8969 

-727 

+0.0 1 1  7058 

+0.015  1391 

-303 

24 

0.996  1192 

0.995  8230 

37 

0.042  8098 

0.0507198 

733 

0.018  5713 

0.022  0022 

298 

25 

0.995  4523 

0.9950071 

51 

0.058  6262 

0.066  5285 

739 

0.0254316 

0.028  8591 

293 

26 

0.994  4875 

0.993  8934 

65 

0.074  4261 

0.082  3183 

745 

0.032  2846 

0.035  7077 

288 

27 

0.993  2250 

0.992  4823 

79 

0.090  2045 

0.098  0841 

750 

0.039  1282 

0.042  5458 

282 

.    28 

+0.991  6653 

+0.990  7743 

+   93 

+0.1059564 

+0.1 13  8209 

-755 

+0.0459602 

+0.049  3712 

-277 

29 

0.989  8092 

0.988  7702 

108 

0.121  6769 

0.1295238 

760 

0.052  7786 

0.056  1819 

271 

30 

0.9876573 

0.986  4708 

122 

0.1373609 

0.145  1876 

765 

0.059  5810 

0.062  9757 

266 

31 

0.9852108 

0.9838773 

137 

0.1530034 

0.1608076 

769 

0.066  3656 

0.0697504 

260 

Apr.    I 

0.982  4706 

0.980  9909 

152 

0.1685995 

0.1763785 

773 

0.073  1300 

0.076  5040 

255 

2 

+0.9794384 

+0.9778132 

+  166 

+0.184  1441 

+0.1918957 

-777 

+0.079  8722 

+0.083  2344 

-249 

3 

+0.976  II 55 

+0.974  3456 

+  181 

+0.1996328 

+0.207  3547 

-781 

+0.086  5903 

+0.0899397 

-243 

18 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Equinox. 

Reduc. 
to 

Mean 
Eq'x  of 

Jan.  a 

Y 

Tme  Equinox. 

Reduc. 
to 

Mean 
Eq'x  of 

Jan.  0. 

z 

True  Equinox. 

Reduc. 

to 

Mean 

Eq'x  of 

Jan.  a 

Noon. 

A^Mm. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Noon.              Midnight. 

1 

Apr.    I 

+0.982  4706 

+0.980  9909 

+  Z52 

+O.Z685995 

+0.1763785 

-773 

+0.073  1300 

+0.076  5040 

-255 

2 

0-9794384 

0.9778132 

z66 

O.Z84  Z44Z 

O.Z91  8957 

777 

0.079  8722 

0.083  2344 

249 

3 

0.976  ZZ55 

0.974  3456 

z8z 

0.1996328 

0.207  3547 

781 

0.086  5903 

0.0899397 

243 

4 

0.972  5036 

0.970  5897 

Z96 

O.2Z50608 

0.222  7506 

785 

0.093  2823 

0.096  6z79 

237 

5 

0.968  6043 

0.966  5476 

2ZZ 

0.2304236 

0.238  079Z 

789 

0.099  9461 !  0. 103  266S 

230 

6 

40.964  4Z97 

+0.962  2208 

+  226 

+0.245  7Z67 

+0.253  3358 

-792 

+0. 1 06  5798  +0.  z 09  8849 

—  224 

7 

0.9599513 

0.957  6zz  3 

242 

0.260  9359 

0.268  5165 

795 

0.ZZ3  z8z8      0.Z164702 

218 

8 

0.955  20Z2 

0.952  72 II 

257 

0.2760771 

0.283  6171 

798 

0.Z197500     0.Z230209 

2Z2 

9 

0.950  I713 

0.947  5520 

272 

O.29Z  Z361 

0.2986336 

800 

0.Z26  2827 

0.Z295352 

205 

zo 

0.944  8635 

0.942  1058 

288 

0.306  z  090 

0.3135620 

802 

0.Z32  778  z 

0.Z360ZZ2 

199 

zz 

+0.939  2793 

+0.936  3842 

+  303 

+0.320  99Z9 

+0.3283984 

-804 

+0.Z392344 

+0.1424474 

-Z92 

Z2 

0-933  4208 

0.930  3893 

319 

0.3357809 

0.343  1389 

806 

0.Z45  650Z 

0.Z48842Z 

185 

13 

0.927  2898 

0.924  1226 

334 

0.3504719 

0.3577795 

807 

0.Z52  0233 

0.Z551934 

178 

14 

0.920  8879 

0.9Z7  5860 

350 

0.365  o6zz 

0.372  3Z63 

809 

0.Z583522 

0.Z6Z4995 

Z7Z 

15 

0.9Z4  2Z70 

0.9Z078Z3 

366 

0.3795446 

0.3867454 

810 

0.Z64635Z 

0.  Z67  7588 

165 

z6 

40.907  2790 

+0.903  7  Z04 

+  382 

+0.3939182 

+0.40 z  0626 

-811 

+0.Z70  8703  [ +0.Z73  9694 

-Z58 

I? 

0.900  0758 

0.896  3754 

397 

0.408  Z780 

O.4Z5  2639 

812 

0.Z770559     0.Z80Z296 

150 

z8 

JO.  892  6094 

0.888  7783 

413 

0.422  3Z99 

0.429  3454 

8Z2 

az83  Z902      0.Z862376 

143 

19 

0.884  882Z 

0.880  921 1 

429 

0.436  3399 

0.443  3028 

812 

0.189  2715      0.Z9229Z7 

Z36 

20 

0.876  8957 

0.872  8062 

445 

0.450  2337 

0.457  I32Z 

8Z3 

0.Z95  2980 

0.Z98290Z 

128  1 

1 

2Z 

+0.8686529 

+0.864  4360 

+  46Z 

+0.463  9974 

+0.470  829Z 

-8Z2 

+0.20Z  2678 

+0.204  2309 

r 

-  Z2Z 

22 

0.860  Z559 

0.855  8z28 

477 

0.477  6268 

0.484  3899 

8zi 

0.207  Z793     0.210  ZI27 

"3 

23 

0.85 z  4070 

0.846  939Z 

494 

0.491  1 180 

0.497  8ZO5 

8zo 

0.2130308     0.2  z  5  9334 

Z05 

24 

0.842  4092 

0.837  8176 

510 

0.5044669 

O.5ZZ  0867 

809 

0.2188204'    0.221 6914 

97 

25 

0.833  Z647 

0.828  4509 

526 

0.5Z76694 

0.5242143 

808 

0.224  5463     0.227  3849 

88 

26 

+0.8*36765 

+0.818  8420 

+  542 

+0.530  72ZZ 

+0.537  1893 

-806 

+0.2302070  +0.233  0Z23 

-   8z 

27 

0.8Z39478 

0.808  9942 

559 

0.543  6Z83 

0.5500076 

804 

0.2358006,    0.2385715 

74 

28 

0.803  98Z6 

0.7989104 

575 

0.556  3568 

0.562  6654 

802 

0.241  3254  1    0.244  o6z5 

66 

29 

0.7937812 

0.788  5944 

591 

0.5689329 

0.575  1588 

800 

0. 246  7799     0.249  4803 

58 

30 

0.783  3504 

0.778  0496 

607 

0.581  3427 

0.5874842 

797 

0.252  Z624     0.254  8262 

50 

May    z 

+0.772  6926  ,  +0.767  2797 

+  624 

+0.593  5829 

+0.5996382 

-794 

+0.2574714 

+0.2600978 

-    41  \ 

2 

0.761  81 Z4 

0.756  2883 

640 

0.605  6497 

0.61 1  6Z70 

791 

0.262  7053  '    0.265  2937 

33 

3 

0.7507107 

0.7450792 

657 

0.617  5398 

0.6234177 

788 

0.2678629     0.270  4Z26 

25 

4 

0.739  3942 

0.7336562 

673 

0.629  2503 

0.635  0372 

784 

0.2729427      0.2754529 

z6' 

5 

0.727  8657 

0.7220231 

689 

0.6407781 

0.646  4726 

780 

0.2779434     0.280  4  z  37 

-     8 

6 

+0.716  Z288 

+0.710  1833 

+  706 

+0.652  Z203 

+0.657  7209 

-775 

+0.282  8637  '  +0.285  2933 

+      z 

7 

0.704  Z87Z 

0.698  1407 

722 

0.6632741 

0.668  7795 

770 

0. 287  7024     0. 290  0908 

9 

8 

0.692  0446 

0.685  8990 

738 

0.674  2369 

0.679  6458 

765 

0. 292  4583     0. 294  8048 

z8 

9 

0.679  7045 

0.6734615 

755 

0.685  0060 

0.690  3 17 1 

760 

0.297 1301      0.2994342 

27 

zo 

0.667  1705 

0.6608319 

771 

0.695  5788 

0.7007907 

755 

0. 30Z  7  Z69     0. 303  9780 

36' 

zz 

+0.654  44^2 

+0.6480137 

+  787 

+0.7059525 

+0.71 1  0640 

-749 

+0.3062173  +0.3084347 

+  AA 

Z2 

0.641  5349 

0.6350103 

803 

0.716  1248 

0.721  1346 

742 

0.3Z0630Z,    0.3128033 

53 

13 

0.62S  4404 

0.621  8255 

819 

0.7260931 

0.7309998 

736 

0.314  9543  1    0.3170828 

62 

14 

0.615  1660 

0.608  4625 

835 

0.7358544 

0.7406567 

729 

0.319  1887'    0.3212717 

T^ 

15 

0.60Z  7Z54 

0.5949253 

852 

0.7454064 

0.750  1030 

722 

0.323  332Z      0.3253693 

80 

z6 

+0.5880925 

+0.581  2175 

+  868 

+0.754  7463 

+0.7593359 

-715 

+0.3273834  -^.3293741 

+    89 

17 

+0.574  3008 

+0.567  3428 

+  884 

+0.7638716 

+0.768  3530 

-707 

+0.331  3414 

+0.3332851 

+   98 
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i 

FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

Trae  Equinox. 

Reduc 
to 

Mean 
Bq'x  of 

Jan.  a 

Y 

True  Equinox. 

Reduc. 

to 

Mean 

Eq'x  of 

Jan.o. 

z 

True  Equinox. 

Reduc. 
to 

Mean 
Eq'x  of 

Jan.  0. 

Noon, 

Noon. 

Midnight 

Noon. 

Noonx 

Midnight. 

Noon, 

Noon. 

Midnight. 

May  17 

+0.574  3008 

+0.567  3428 

+    884 

+0.7638716 

+0.768  3530 

-707 

+0.331  3414 

+0.3332851 

+    98 

18 

0.560  3440 

0.5533049 

900 

0.7727797 

0.777  1 514 

699 

0.3352051 

0.337  1012 

107 

19 

0.5462260 

0.5391079 

916 

0.781  4679 

0.785  7288 

690 

0.3389733 

0.3408212 

116 

20 

0.531  9510 

0.524  7557 

931 

0.7899338 

0.794  0826 

681 

0.3426448 

0.3444441 

126  . 

21 

0.517  5226 

0.510  2521 

946 

0.798  1749 

0.802  2103 

672 

0.3462188 

0.3479689 

135 

22 

+0.5029449 

+a495  6oi5 

+    961 

+0.806  1886 

+0.810  1093 

-663 

+0.3496941 

+0.351  3944 

+  145 

23 

0.488  2223 

0.4808079 

977 

0.8139723 

0.8177772 

653 

0.3530696 

0.3547196 

154 

24 

0.473  3588 

0.465  8757 

992 

0.821  5237 

a825  2ii5 

643 

0.3563443 

0.3579435 

164 

25 

0.458  3591 

0.450  8096 

1007 

0.828  8402 

0.832  4097 

632 

0.3595172 

a  361 0652 

173 

26 

0.443  2277 

0.435  6140 

1023 

0.835  9196 

0.839  3698 

621 

0.3625873 

0.3640836 

182 

27 

+0.427  9692 

+0.420  2938 

+  1038 

+0.842  7600 

+0.846  0898 

—  6io 

+0.3655539 

+0.3669981 

+  191 

28 

a4i2  5885 

0.404  8539 

1052 

0.849  3590 

0.852  5674 

598 

0.3684160 

0.3698076 

200 

29 

0.3970905 

0.3892990 

1067 

0.8557147 

0.858  8009 

586 

0.371  1727 

0.3725113 

210 

1 

30 

a  38 1  4801 

0.3736343 

1081 

0.861  8257 

0.864  7890 

574 

0.3738234 

0.375  1088 

219 

31 

0.3657623 

0.3578646 

1095 

0.867  6906 

0.8705303 

561 

0.3763675 

0.3775994 

228 

June   I 

+0.3499418 

+0.3419945 

+  1109 

+0.873  3080 

+a876  0235 

-547 

+0.3788044 

+0.3799825 

+  238 

2 

0.3340234 

0.3260290 

Z123 

0.878  6766 

0.881  2673 

534 

0.381  1336 

0.3822577 

247 

3 

0.318  0120 

0.3099728 

II37 

0.883  7955 

0.886  2610 

520 

0.3833546      0.3844243 

257 

4 

0.301 9120 

0.2938303 

"51 

0.888  6636 

0.891  0034 

506 

0.3854667 

0.3864819 

266 

5 

0.285  7282 

0.277  6063 

Z164 

0.893  2802 

0.895  4939 

492 

0.3874699 

0.388  4305 

276 

6 

+0.2694651 

+0.261  3051 

1-1177 

+0.897  6443 

+0.899  7314 

-477 

+0.389  3636 

+0.3902692 

+  285 

7 

0.253  1269 

0.244  9311 

1190 

0.901  7551 

0.9037152 

462 

0.391  1473 

0.3919978 

294 

8 

0.2367182 

0.2284887 

1202 

0.905  61 16 

0.907  4444 

446 

0.392  8206 

0.3936158 

304 

9 

0.2202433 

0.21 1  9825 

1214 

0.9092133 

0.9109x83 

430 

0.3943833 

0.395  1230 

314 

10 

0.203  7068 

0.1954167 

1226 

0.912  5593 

0.914  1361 

414 

0.3958349 

0.3965189 

323 

ZI 

+0.187  1128 

+0.1787956 

+  1238 

+0.9156486 

+0.917  0968 

-398 

+0.397  1750 

+0.3978032 

+  332 

•     12 

0.1704657 

0.162  1236 

1250 

0.918  4806 

0.919  7998 

381 

0.3984035 

0.3989757 

342 

13 

0.1537700 

0.1454054 

1 261 

0.921  0544 

0.922  2443 

363 

0.3995199 

0.400  0358 

351 

14 

0.1370303 

0.1286453 

1272 

0.923  3693 

0.924  4294 

345 

0.400  5236 

0.400  9833 

360 

15 

0.1202509     0. II I  8478 

1 

1282 

0.925  4245 

0.926  3545 

327 

0.401  4x47 

a40i  8178 

370 

i6 

+0.1034364 

+0.095  0174 

+  1293 

+0.927  2194 

+0.928  0190 

-309 

+0.402  1927 

+0.402  5393 

+  379 

17 

0.0865914 

0.078  1589 

1303 

0.928  7533 

0.9294221 

290 

0.402  8575 

0.403  1472 

388 

18 

0.0697205 

0.061  2767 

1312 

0.930  0255 

0.930  5634 

271 

0.403  4086 

0.4036416 

398 

19 

0.052  8282 

0.044  3756 

1322 

0.931 0356 

0.931  4421 

251 

0.403  8461 

0.4040221 

407 

20 

0.035  9195 

0.027  4605 

1331 

0.931  7827 

0.932  0575 

231 

0.404  1695 

a  404  2883 

416 

21 

+0.018  9991 

+0.010  5360 

+  1340 

+0.932  2664 

+0.932  4094 

—  211 

1-0.404  3786 

+0.404  4404 

+  425 

22 

+0.0020719 

—0.006  3927 

1348 

0.932  4864 

0.932  4973 

191 

0.404  4735 

0.404  4780 

434 

23 

-0.014  8570 

0.023  3204 

1356 

0.9324421 

0.932  3209 

171 

0.404  4538 

0.404  4010 

443 

24 

0.031 7823 

0.0402421 

1363 

0.932  1337 

0.931  8804 

150 

0.404  3197 

0.404  2098 

452 

25 

0.048  6990 

0.0571524 

1370 

0.931  5610 

0.931  1754 

129 

0.4040712 

0.403  9040 

461 

26 

-0.065  6017 

-0.074  0462 

+  1377 

+0.9307239 

+0.930  2065 

-107 

+0.403  7081 

+0.403  4838 

+  470 

27 

0.082  4852 

0.090  9181 

1384 

0.9296232 

0.928  9740 

85 

0.403  2309 

0.402  9495 

479 

28 

0.099  3443 

0.1077633 

1390 

0.928  2592 

0.927  4788 

63 

0.402  6396 

0.4023013 

488 

29 

0.116 1743 

0.1245767 

1395 

0.9266328 

0.9257213 

41 

0.401 9346 

0.401  5396 

497 

30 

0.1329698 

0.141  3531 

1399 

0.924  7446 

0.923  7027 

-    i8 

0.401 1 162 

0.4006646 

506 

July    I 

-0.1497260 

-0.1580880 

+  1404 

+0.922  5958 

+0.921  4240 

+      5 

+0.400  1849 

+0.3996770 

+  514 

2 

-0.1664385 

-0.1747769 

+  1408 

fo.920  1874 

+0.918  8860 

+    29 

+0.3991410 

+0.3985769 

+  522 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

Trae  Equinox. 

Redoc. 

to 

Mean 

Eq'x  of 

Jan.  a 

Y 

True  Eqainox. 

Rednc. 

to 

Mean 

Eq'x  of 

Jaao. 

z 

Trae  Equinox. 

Reduc. 
to 

Mean 
Eq'x  of 

Jan.  0. 

N<ian, 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Aug.  i6 

-0.802  5574 

-0.8076353 

4-  1051 

40.5663241 

40.5600758 

+  II45 

40.2456493 

40.2429389 

+  793 

17 

0.812  6559       0.817  ^187 

IO31 

0.5537872 

0.5474587 

I168 

0.240  21 10 

0.237  4658 

796 

18 

0.822  5232  1     0.827  3^90 

10IO 

0.5410907 

0.5346836 

II90 

0.2347036 

O.23X  9245 

799 

19 

0.832  1558 

0.8368831 

989 

0.5282380 

0.5217543 

I2II 

0.229  1287 

0.226  3164 

801 

20 

0.84X5506       0.8461577 

1 

968 

0.5152330 

0.5086744 

1232 

0.2234877 

0.2206429 

803 

21 

-0^8507041    -0-8551894 

4-    946 

+0.5020790 

+0.4954474 

+  1253 

40.2177823 

4-0.2149060 

+  805 

22 

o-«59^i33 

0.8639753 

924 

0.4887800 

0.482  0774 

1274 

0.2X20142 

0.209  X072 

806 

23 

0.8682751 

0.872  5122 

901 

0.475  3402 

0.468  5688 

1295 

0.206  1852 

0.203  2484 

808 

24 

0.8766865 

0.8807976 

877 

0.461  7637 

0-4549255 

X315 

0.2002969 

0.19733" 

809 

25 

0.8848451 

0.888  8288 

853 

0.448  0546 

0.441  1517 

1334 

0.194  3512 

0-1913573 

810 

26 

^8907483 

-0.8966033 

4-    8«9 

-fo.434  2x72 

4-0.427  2518 

+  1353 

40.188  3498 

40.185  3289 

4- 81 1 

27 

O-900  3937 

OL904II9I 

805 

0.420  2559 

0.413  2301 

1372 

0.182  2947 

0.1792476 

812 

28 

0.9077793 

0.91x3740 

780 

0.406  1748 

0.3990907 

1 391 

OWI76  X876 

0.173  II51 

812 

29 

0.914  9031 

OL918  3662 

755 

0.391  9783 

0.3848381 

1409 

0.1700302 

0.1669332 

813 

30 

0.921 7631 

0.925  0936 

729 

ow  377  6706 

0.3704763 

.1427 

0.1638244 

0.1607039 

813 

31 

~o-9a8  3575 

-0.931  5546 

+    703 

40.3632556 

+0*3560091 

4-1444 

40.1575719 

4OWX544288 

4-813 

Se|)t.  I 

0.934  6847 

0-937  7475 

677 

0.3487374 

0.3414409 

X461 

O.I5X  2746 

Ow  148  1097 

8x2 

2 

1x940  7428 

0.9436704 

650 

0.334  '202 

0-3267757 

1477 

0.1449342 

0. 141  7484 

812 

3 

0*946  5301 

0.9493218 

623 

0.3194080 

0.312  0175 

1493 

0.138  5524 

0-1353465 

811 

4 

0.952  0453 

0.954  7003 

595 

0.3046048 

0.297  1704 

1509 

0.132  I3IO 

O.X289061 

810 

5 

-Q.9572867  -0.9598043 

•*-    567 

40.2897x49 

40.2822386 

4-1524 

40^1256719 

40^1224287 

4-809 

6 

0^96^1 2528 

0^964  6321 

539 

0.2747421 

0.2672259 

1539 

O.II91766 

0.1159x61 

808 

7 

0^9669419 

a969 1822 

5" 

0.2596904 

0.252  1362 

1553 

0.1X26472 

0^1093701 

806 

8 

o^97i  3527 

0-9734533 

482 

0.244  5638 

0.2369737 

1567 

0.106  0851 

0.1027924 

804 

9 

«»9754«38     0.9774440 

453 

0.229  3663 

0.221  7422 

X580 

0.0994923 

0.096  1849 

802 

10 

■-0-979  3338  -0.981 1529 

4-    4«4 

40^2X4  I020 

40.2064461 

+  1594 

40.0928706 

+0.0895494 

4-800 

II 

0.982  9012     0.984  5784 

395 

0.198  7751 

O.19X  0893 

x6o6 

0.0862217 

OWO82  8877 

798 

12 

0.986 1845  j    0.987  7193 

365 

O.X833894 

0.1756758 

X617 

0-0795475 

0.076  2014 

795 

13 

0.9891825-    0.9905739 

335 

0.1679491 

0. 160  2099 

1629 

0.072  8497 

ao694925 

793 

14 

0-9918935      0.993  141 1 

305 

0.1524586 

0.1446958 

1640 

0.066  1302 

0.0627629 

790 

15 

-0.9943164  -0.9954192 

+    274 

40.1369221 

40.129x380 

+  1650 

+0.0593909 

40.0560x45 

+  787 

16 

0.9964495     0.9974071 

243 

O.I2X  3441 

O.II35409 

1660 

0.052  6339 

0.049  2493 

783 

17 

0.998  2918     0.999  1035 

212 

0.105  7291 

0.0979092 

1670 

0.045  8610 

0.042  4692 

779 

18 

0.999  8420      i.ooo  5072 

181 

0.090  08 1 8  1    0.082  2476 

X679 

0.039  0742 

0.035  6763 

775 

19 

i.ooi  0991      i.ooi  6175 

150 

ao74407i      0.0665609 

1687 

0.032  2757 

0.028  8726 

771 

20 

—1.0020623  —1.0024334 

+    119 

40.058  7097 

40.050  8541 

4-1695 

40.025  4674 

40.022  0602 

+  767 

21 

1 .002  7  308      1 .  002  9544 

87 

0.0429947'    0.0351323 

X702 

0.018  6515'     0.015  2415 

762 

22 

1.003  1041      1.003  1799 

55 

0.027  2674  t    aoi9  4003 

1709 

0.01 1  8303 !    0.008  4183 

757 

23 

1.003  1819      1.003  I  lOI 

4-      23 

+0.01 1  5324  4-0.0036636 

X716 

40.005  0057 

40.001  5929 

752 

24 

1.002  9644  1    1.002  7448 

9 

-0,004  2053  1  —0.012  0735 

1721 

—0.001 8200 1  -0.005  2326 

747 

25 

--1.002  4514 ;  —1.002  0841 

-      41 

—0.019  9405  1  —0.027  8057 

4-  X726 

-0.008  6448 ,  -0.012  0562 

4-741 

26 

I.OOI  6431 

I.OOI  1284 

73 

ao35  6685 

0.043  5284 

1732 

0.015  4666 

0.018  8758 

736 

27 

I.ooo  5400 

0.999  8780 

105 

0.051  3848     0.059  2370 

1737 

0.022  2835 

ao25  6894 

730 

28 

0.999  1424 

0.998  3334 

138 

0.067  0845 

ao74  9266 

X741 

0.029  0933 

ao32  4948 

724 

29 

0.99745"      0.9964954 

171 

0.082  7629 

0.090  5927 

1744 

0.035  8939 

0.039  2902 

717 

30 

-0.9954664  -0.9943642 

-    203 

-0.0984156 

—0.1062309 

4-X747 

—0.042  6836 

—0.0460738 

4-710 

Oct.    I 

-0.993  1888 

-0.991 9404 

-    236 

-0.1140381 

— 0.121  8366 

4-1750 

-0.049  4604 

-0.052  8433 

4-704 

278 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Reduc. 

to 
Mean 

Y 

Reduc 

to 
Mean 

z 

Reduc. 

to 
Mean 

Date. 

i 

True  Equinox. 

Eq'x  of 
Jan.  0. 

True  Equinox. 

Eq'x  of 
Jan.  a 

True  Equinox. 

Eq'x  of 
Jan.  0. 

Noon. 

Midnight. 

Noon. 
-    236 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Oct.    I 

-0.993  1888 

-0.991  9404 

— O.II40381 

-0. 121  8366 

+  1750 

—0.049  4604 

-0.052  8433 

-1-704. 

2 

0.9906190 

0.989  2247 

269 

0.1296258 

0.1374052 

1752 

0.056  2222 

0.059  5969 

697 

3 

0.987  7577 

0.986  2 18 1 

302 

0.145  1743 

0.1529324 

1753 

0.0629671 

0.066  3325 

690, 

4 

0.9846060 

0.9829214 

335 

0.1606790 

0.168  4138 

1753 

0.069  6930 

0.073  0484 

682" 

5 

0.981 1643 

0.979  3350 

368 

a  176 1 361 

0.183  8453 

1754 

0.076  3984 

0.079  7428 

674 

6 

-0-977  4335 

—0.975  4600 

—    400 

-0.191  5409 

-0.1992224 

+  1754 

—0.0830812 

-0.0864135 

+  666  j 

7 

0.973  4146 

0.971  2974 

433 

0.206  8893 

0.214  5410 

1753 

0.0897394 

0.093  0587 

658 

8 

0.969 1086 

0.966  8482 

466 

0.222  1769 

0.2297966 

1752 

0.096  3712 

0.0996766 

650 

9 

0.964  5162 

0.962  1 128 

499 

0.237  3995 

0.244  9850 

1750 

O.ZO29746 

0.1062652 

641 

lO 

0.9596381 

0.957  0923 

532 

0.252  5527 

0.260  IOI9 

1748 

0.1095480 

O.II28227 

632 

ZI 

-0.954  4755 

-0.951  7877 

-    565 

-0.267  6322 

-0.275  1430 

+  1745 

—0.1 16  0892 

-0.1 19  3472 

+  623 

12 

0.9490291 

0.946  1999 

598 

0.2826337 

0.290  1039 

1742 

O.I22  5964 

0.125  8366 

614  i 

13 

0.943  3001 

0.940  3298 

631 

0.297  5528 

0.3049798 

1738 

0.1290676 

0.132  2891 

605  1 

14 

0.937  2892 

0.934  1784 

664 

0.312  3845 

0.319  7663 

1734 

0.1355009 

0.1387026 

595 

15 

0.9309977 

0.927  7472 

697 

0.327  1245 

0.334  4586 

1729 

O.I4I  8941 

0.145  0751 

585 

i6 

—0.9244271 

-0.921  0375 

-    730 

-0.341  7681 

-0.3490523 

+  1724 

—0.1482454 

—0.151  4046 

+  575 

17 

0.917  5787 

0.914  0508 

763 

0.3563105 

0.3635423 

1718 

0.1545526 

0.157  6891 

565 

i8 

0.910  4541 

0.906  7888 

795 

0.3707469 

0.3779238 

1712 

0.160  8139 

0.1639265 

555 

19 

0.9030552 

0.899  2535 

828 

0.3850724 

0.392  1921 

1705 

0.1670269 

0.170  1 147 

544 

20 

0.895  3839 

0.891  4469 

860 

0.3992823 

0.406  3424 

1698 

0.173  1898 

0.176  2518 

533 

21 

-0.887  4426 

-0.8833714 

-    893 

-0.413  3718 

—0.420  3699 

+  1690 

—0.1793006 

-0.182  3357 

+  522 

22 

0.879  2335 

0.875  0293 

925 

0.427  336a 

0.434  2701 

1682 

0.185  3571 

0.188  3645 

5" 

23 

0.870  7592 

0.866  4234 

957 

0.441  1710 

0.448  0385 

1673 

0.191  3577 

0.1943363 

500 

24 

0.862  0223 

0.857  5563 

989 

0.4548719 

0.461  6707 

1663 

0.X97  3002 

0.200  249X 

488 

25 

0.853  0258 

0.848  4310 

102 1 

0.468  4343 

0.475  1623 

1653 

0.203  1828 

0.206  lOII 

476 

26 

-0.843  7724 

—0.8390502 

-1053 

-0.481 8541 

-0.488  5093 

+  1643 

—0.209  0037 

— 0.2IX  8904 

+  464 

27 

0.834  2649 

a829  4169 

1085 

0.495  1273 

0.501  7078 

1632 

0.214  761 1 

0.2176155 

452 

28 

0.824  5064 

0.819  5339 

1117 

0-508  2501 

0.5147537 

1621 

0.2204535 

0.223  2746 

440 

29 

0.8144998 

0.809  4044 

1 148 

0.521  2181 

0.527  6429 

1609 

0.226  0788 

0.228  8658 

427 

30 

0.804  2482 

0.7990314 

1180 

0.5340277 

0.54037^9 

1597 

0.231 6355 

0.234  3877 

415 

31 

-0.793  7546 

-0.7884180 

—  121 1 

-0.5466751 

-0.552  9368 

+  1584 

—0.237  1220 

-0.239  8383 

+  402 

Nov.   I 

0.7830222 

0.777  5675 

1242 

0.5591565 

0.565  3339 

1570 

0.242  5364 

0.245  2162 

389: 

2 

0.772  0542 

0.766  4828 

1273 

0.571  4684 

0.577  5597 

1556 

0.247  8774 

0.250  5199 

376 

3 

0.760  8537 

0.755  1673 

1303 

0.5836072 

a5896io6 

1542 

0-253  1434 

0.2557477 

362 

4 

0.7494240 

0.7436241 

1334 

0.595  5694 

0.601  4833 

1527 

0.258  3327 

0.260  8982 

349 

5 

-0.7377680  -0.7318563 

-  1363 

-0.607  3518 

-0.613  1744 

+  1511 

-0.263  4439 

-0.265  9697 

+  336' 

6 

0.725  8892      0.719  8671 

1393 

0.618  9507 

0.624  6803 

1495 

0.268  4754 

0.2709608 

322; 

7 

0.713  7905 1    0.7076597 

1422 

0.630  3628 

0.635  9976 

1478 

0.2734258 

0.275  8700 

307. 

8 

0.701  4752 

0.695  2372 

1452 

0.641  5845 

0.647  1230 

1461 

0.278  2934 

0.2806958 

292 

9 

0.688  9462     0.682  6026 

1 

1481 

0.6526127 

0.6580531 

1443 

0.283  0770 

0.285  4367 

278 

10 

-0.676  2069 ,  -0.669  7595 

-  1510 

-0.663  4437 

-0.668  7841 

+  1425 

-0.287  7748 

—0.2900910 

+  264 

II 

0.663  2608  ■    0.656 7 II 2 

1539 

0.6740739 

0.6793126 

1406 

0.292  3853 

0.2946574 

249 

12 

1 

0.650  1 1 II 

0.643  461 1 

1568 

0.684  4997 

0.689  6348 

I3S7 

0.2969071 

0.299  1342 

234 

13 

0.6367616 

0.630  01 30 

1596 

0.6947174 

0.6997471 

1367 

0.301  3385 

0.303  5198 

219 

14 

0.6232159 

0.616  3707 

1624 

0.704  7235 

0.7096461 

1347 

0.3056780 

0.307  8128 

204 

15 

-0.6094779 

—0.602  5381 

-  165 1 

-0.714  5144 

-0.719  3281 

+  1326 

—0.3099240 

-0.312  01 16 

+  189 

16 

-0.595  5517 

—0.588  5193 

-1679 

—0.724  0867 

-0.728  7897 

+  1305 

-0.3140753 

-0.316  1 149 

+  174 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Equinox. 

Reduc. 
to 

Mean 
Eq'x  of 

Jan.  a 

Noon. 

Y 

True  Equinox. 

Reduc. 
to 

Mean 
Eq'x  of 

Jan.  a 

z 

True  Equinox. 

Reduc. 
to 

Mean 
Eq'x  of 

Jan.  0. 

Noon. 

Midnight. 

Noon. 

Midnight. 
-0.728  7897 

Noon, 

Noon. 

Midnight. 

Noon. 

Nov.  1 6 

-0.5955517 

-0.5885193 

-1679 

—0.7240867 

+  1305 

-0.3140753 

—0.316  1149 

+  174 

I? 

0.581  4415 

0.574  3189 

1705 

0.7334367 

0.738  0273 

1283 

0.318  1303 

0.320  12 12 

158 

i8 

0.567  1519 

0.55994" 

1732 

0.742  5612 

0.747  0378 

1261 

0.3220874 

0.3240289 

143 

19 

0.5526872 

0.5453906 

1758 

0.751  4569 

0.755  8181 

1238 

0.3259454 

0.327  8369 

127 

20 

0.5380520 

0.5306721 

1784 

0.760  1209 

0.764  3650 

1215 

0.3297031 

0.331  5438 

III 

21 

-0.5232514 

-0.5157905 

—  1809 

-0.768  5501 

-0.772  6758 

+  1 191 

-0.333  3590 

-0.335  1485 

+   95 

22 

0.508  2899 

0.5007503 

X834 

0.776  7418 

0.7807477 

1167 

0.336  91 2 1 

0.3386497 

79 

23 

0.493  1723 

0.485  5566 

i860 

0.784  6932 

0.788  5781 

1 142 

0.340  361 1 

0.3420463 

64 

24 

0.4779037 

0.470  2142 

1885 

0.792  4020 

a  796 1648 

II16 

0.3437050 

0.3453372 

48 

25 

0.462  4888 

0.4547281 

1908 

0.7998660 

0.803  5053 

1090 

0. 346  9428 

0.348  5216 

32 

26 

—0.4469326 

0.439  IO31 

-1932 

—0.807  0826 

-0.810  5975 

+  1063 

-<5-350  0735 

-0.351  5984 

+    15 

27 

0.431  2400 

0.423  3440 

1955 

0.814  0498 

0.8174393 

1036 

0.3530961 

0.3545666 

-      2 

28 

0.415  4157 

0.407  4558 

1977 

a  820  7657 

0.824  0287 

1008 

0.3560097 

0.3574253 

18 

29 

0.3994649 

0.3914435 

2000 

0.827  2282 

0.830  3638 

980 

0.3588134 

0.360  1738 

34 

30 

1 

0.3833923 

0.3753120 

2022 

0.8334354 

0.836  4428 

952 

0.361  5064 

0.362  81 12 

51 

Dec.    I 

—0.367  2031 

—0.3590662 

-2043 

-0.839  3857 

-0.842  2641 

+    923 

—0.3640880 

-0.365  3368 

-    68 

2 

0.3509018 

0.3427106 

2064 

0.8450777 

0.847  8262 

893 

0.3665575 

0.3677499 

84 

3 

0.3344933 

0.3262504 

2084 

0.850  5095 

0.853 1273 

863 

0.3689140 

0.  370  0496 

101 

4 

0.3179825 

0.3096902 

2104 

0.855  6795 

0.858  1660 

833 

0.371 1568 

0.3722355 

118 

1 

5 

0.301  3740 

0.293  0346 

2123 

0.860  5866 

0.862  941 1 

802 

0.3732855 

0.374  3068 

134 

1             6 

—0.2846725 

-  0.276  2883 

-  2142 

-0.865  2292 

-0.867  4509 

+    771 

-0.3752993 

-0.3762628 

-151 

7 

0.267  8826 

0.2594560 

2160 

0.869  6058 

0.871 6937 

739 

0.377  1974 

0.378  1029 

168 

8 

0.251  0091 

0.242  5425 

2178 

0.8737145 

0.875  6680 

706 

0.3789793 

0.3798264 

185 

9 

0.2340569 

0.225  5527 

2195 

0.877  5539 

0.879  3721 

673 

0.3806442 

0.381  4326 

202 

10 

0.217  0307 

0.2084915 

2212 

0.881 1225 

0.882  8047 

640 

0.382  1916 

0.382  9209 

219 

II 

-0.1999357 

—0.19 1  3640 

—  2228 

-0.884  4187 

-a885  9642 

+    606 

—0.3836206 

-0.3842906 

-236 

12 

0.1827770 

0.174  1754 

2243 

0.887  44 1 1 

a888  8491 

572 

0.3849309 

0.3855413 

253 

13 

0.1655599 

0.156  931 1 

2257 

0.890  1881 

0.891  4579 

537 

0.386  12 17 

0. 386  6722 

270 

14 

0.1482898 

0.1396366 

2272 

0.892  6584 

0.893  7895 

502 

0.387  1926 

0.3876829 

287 

15 

0.1309722 

0.122  2973 

2286 

0.8948510 

0.895  8427 

466 

0.388  1430 

0.3885729 

304 

16 

-0.1 13  6127 

— 0.104  9191 

-  2298 

-0.896  7646 

-0.8976166 

+    430 

-0.3889726 

-0.389  3420 

-321 

17 

0.096  2171 

0.087  5075 

2310 

0.898  3986 

0.899  1 104 

394 

0.389J6810 

0.  389  9897 

338 

18 

0.078  7909 

0.0700681 

2321 

0.8997520 

0.900  3235 

357 

0.3902679 

0.3905157 

355 

19 

0.061  3400 

0.052  6072 

2332 

0.900  8246 

0.901  2554 

320 

0.3907330 

0.3909198 

372 

20 

0.0438703 

0.035  1301 

2342 

0.901  6157 

0.901  9056 

283 

0.3910762 

0.391  2020 

389 

21 

—0.026  3872 

—0.017  6425 

-2352 

—0.902  1250 

-0.9022741 

+    245 

-0.3912973 

—0.391  3621 

-405 

22 

-0.008  8966 

—0.000  1503 

2360 

0.902  3527 

0.902  3609 

,   207 

0.3913965 

0.391  4003 

422 

23 

f  0.008  5958 

-fO.017  3409 

2368 

0.902  2987 

0.902  1661 

168 

0.391  3735 

0.391  3162 

439 

24 

0.026  0844 

0.034  8255 

2375 

0.901  9632 

0.901  6900 

129 

0.391  2285 

0.391  1 103 

456 

25 

0.043  5635 

0.052  2979 

2382 

0.901  3465 

0.9009328 

89 

0.3909616 

0.390  7825 

472 

26 

+0.06 1  0278 

+0.069  7525 

-2388 

—0.900  4489 

-0.899  8950 

+      50 

-0.390  5729 

-0.3903330 

-489 

27 

0.078  4714 

0.087  1838 

2392 

0.899  27 1 1 

0.898  5773 

+      10 

0. 390  0627 

0.3897621 

506 

28. 

0.095  8891 

0.104  5865 

2396 

0.8978137 

0.896  9803 

-      30 

0.3894313 

0.3890701 

522 

29 

0. II 3  2755 

0.1 21  9553 

2400 

0.896  0773 

0.895  1049 

70 

0.3886787 

0.3882571 

539 

30 

0.1306253 

0. 1 39  2848 

2403 

0.894  0630 

0.892  9518 

no 

0.3878055 

0.3873238 

555 

31 

+0.1479332 

+0.156  5699 

-  2404 

-0.8917715 

—0.8905221 

-    151 

-0.3868120 

-0. 386  2703 

-571 

32 

+0.165  1943 

+0.1738057 

2405 

-0.8892038 

-0.8878167 

-    192 

-0.3856986 

-0.3850970 

-587 

j 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Day 

of 

Month. 

JANUARY. 

Day 

of 

Month. 

FEBRUARY- 

Day 

of 

Montfi. 

MARCH. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

I.O 

0          1         n 
308  17  51.0 

0    t         n 

+  4  47  29.5 

1.0 

0      «     M 

354  18  01.9 

0   '  » 
+  2  02  26.2 

1.0 

0     »» 
3  52  24.2 

0      t             H 
+  I   06   44.8 

1-5 

314  17  34.7 

4  36  531 

1.5 

0  35  57-9 

1    31  08.1 

1.5 

10  19  42.2 

+  0   32   02.8 

2.0 

320  18  41.2 

4  23  08.4 

2.0 

6  56  59.9 

0  58  24.3 

2.0 

16  49  58.7 

-0   03   22.4   1 

2-5 

326  21  28.3 

4  06  21.5 

2.5 

13  21  28.0 

+  0  24  36.4 

2.5 

23  23  18.2 

0  39  03.3  1 

30 

332  26  16.4 

3  46  39.9 

30 

19  49  43.7 

-0  09  52.4 

30 

29  59  46.1 

I  14  31  7 

3.5 

338  33  28.6 

+  3  24  12.8 

3-5 

26  22  09.9 

-0  44  37.0 

3.5 

36  39  28.2 

-I  49  179 

4.0 

344  43  307 

2  59  10.9 

4.0 

32  59  09  2 

I  19  10.9 

4.0 

43  22  30.8 

2  22  52.0 

45 

350  56  507 

2  31  465 

4-5 

39  41  02.9 

I  53  05.7 

45 

50  09  00.4 

2  54  43.9 

5.0 

357  13  58.6 

2  02  13.8 

50 

46  28  10.4 

2  25  51.5 

5.0 

56  59  02.0 

3  24  23.4 

5-5 

3  35  26.0 

I  30  48.9 

5.5 

53  20  47.1 

2  56  57.1 

5-5 

63  52  39.6 

3  51  21.4 

6.0 

zo  01  44.8 

+  0  57  501 

6.0 

60  19  03.5 

-3  25  50.6 

6.0 

70  49  54.7 

-4  15  09.7 

6.5 

16  33  26.7 

+  0  23  38.0 

6.5 

67  23  02.9 

3  51  59-2 

6.5 

77  50  45.0 

4  35  21.8 

7.0 

23  II  01.8 

-0  II  23.7 

7.0 

74  32  40  I 

4  14  50.8 

7.0 

84  55  04.6 

4  51  33-4 

7-5 

29  54  57.x 

0  46  48.7 

7-5 

81  47  40.2 

4  33  54-6 

7-5 

92  02  42.4 

5  03  23.7 

8.0 

36  45  34-8 

I  22  07.6 

8.0 

89  07  36.9 

4  48  42.4 

8.0 

99  13  21.1 

5  10  35.4 

8.5 

43  43  10.4 

-  I  56  47-7 

8.5 

96  31  52.8 

-4  58  49.9 

8.5 

106  26  37.4 

-5  12  55.7 

9.0 

50  47  511 

2  30  13-9 

9.0 

103  59  39  2 

5  03  58.4 

9.0 

113  42  01.9 

5  10  17.3 

9-5 

57  59  33.1 

3  01  48.8 

9-5 

III  29  57.1 

5  03  55-8 

9.5 

120  58  59. 1  i 

5  02  38.8 

lO.O 

65  18  00.3 

3  30  53  0 

lO.O 

119  01  394 

4  58  37-8 

lO.O 

128  16  47.6 

4  50  05  5 

IO-5 

72  42  42.7 

3  56  48  0 

10.5 

126  33  33.2 

4  48  08.8 

10.5 

135  34  41 9 

4  32  49.3 

II.O 

80  12  56.6 

-4  18  56.5 

II.O 

134  04  22.7 

-4  32  415 

II.O 

142  51  54.0 

-4  II  08.6 

"•5 

87  47  43.0 

4  36  44-6 

II.5 

141  32  53.9 

4  12  37.0 

II.5 

150  07  34.1 

3  45  28.1 

12.0 

95  25  50.7 

4  49  43.8 

12.0 

143  57  56  5 

3  48  23.5 

12.0 

157  20  53-4 

3  16  17.9 

12.5 

103  05  58.2 

4  57  33.4 

12.5 

156  18  27.7 

3  20  34.4 

12.5 

164  31  05.8 

2  44  12. 1 

130 

no  46  37.4 

5  00  00.9 

13.0 

163  33  34  2 

2  49  47-4 

130 

171  37  28.8 

2  09  47.9 

13-5 

118  26  17.6 

-  4  57  039 

135 

170  42  34.1 

-2  16  42.1 

13-5 

178  39  25.7 

- 1  33  44.2 

14.0 

126  03  29.5 

4  48  49-7 

14.0 

177  44  57.2 

I  41  5«.2 

14.0 

185  36  26.4 

0  56  39.6 

14-5 

133  36  502 

4  35  34-4 

14.5 

184  40  25.3 

I  06  14.2 

14.5 

192  28  08.5 

-0  19  11.8 

15.0 

141  05  06.9 

4  17  421 

15.0 

191  28  51.9 

-0  30  06.4 

15.0 

199  14  16.8 

+  0  18  03.7 

15-5 

148  27  19.3 

3  55  43.3 

15.5 

198  10  20.8 

-f  0  05  52.1 

155 

205  54  44.0 

0  54  34-4 

16.0 

155  42  41.2 

-3  30  12.5 

16.0 

204  45  05.0 

+  0  41  11.8 

16.0 

212  29  30.2 

+  1  29  51.4 

16.5 

162  50  41.6 

3  01  4<5.4 

16.5 

211  13  24.5 

I  15  26.6 

16.5 

2x8  58  42.3 

2  03  29.4 

17.0 

169  51  03.4 

2  31  02.1 

17.0 

217  35  46.0 

I  48  Z4.2 

17.0 

225  22  33.6 

2  35  06.6 

17.5 

176  43  43-5 

I  58  36-0 

17.5 

223  52  40  7 

2  19  15-3 

175 

231  41  22.7 

3  04  25.0 

18.0 

183  28  49.9 

I  25  02.5 

18.0 

230  04  43.2 

2  48  1 3-8 

18.0 

237  55  32.8 

3  31  09.7 

18.5 

190  06  40.7 

-«  50  53-4 

18.5 

236  12  30.3 

+  3  14  558 

18.5 

244  05  31 0 

+  3  55  067 

19.0 

196  37  41.2 

-0  16  37.7 

19.0 

242  16  40.2 

3  39  09.5 

19.0 

250  II  47.7 

4  z6  12.5 

195 

203  02  22.9 

+  0  17  18.5 

19.5 

248  17  51.1 

4  00  44.8 

19.5 

256  14  55.5 

4  34  134 

20.0 

209  21  21. 1 

0  50  32.1 

20.0 

254  16  40.9 

4  19  32.9 

20^ 

262  15  28.4 

4  49  05.4 

20.5 

215  35  13  6 

I  22  42.3 

20.5 

260  13  46.6 

4  35  26.4 

20.5 

268  14  01.9 

5  00  44.0 

21.0 

221  44  39  5 

+  I  53  30.9 

21.0 

266  09  43.8 

+  4  48  18.8 

2I.O 

274  II  II.3 

+  5  09  05.6 

21.5 

227  50  17.6 

2  22  41.4 

21.5 

272  05  05.9 

4  58  04.2 

21.5 

280  07  32.6 

5  M  075 

22.0 

233  52  464 

2  49  59.1 

22.0 

278  00  24.3 

5  04  37-9 

22.0 

286  03  40.8 

5  15  48.0 

22.5 

239  52  42.7 

3  15  10.7 

22.5 

283  56  07.6 

5  07  55.9 

22.5 

292  00  10.2 

5  M  05.9 

23.0 

245  50  41-2 

3  38  04.0 

23.0 

289  52  41.7 

5  07  55.1 

23.0 

297  57  33.4 

5  09  00.9 

235 

251  47  13.8 

+  3  58  28.0 

23.5 

295  50  29.6 

+  5  04  33.6 

235 

303  56  21.6 

+  5  00  33.8 

24.0 

257  42  50.2 

4  16  12.7 

24.0 

301  49  51.7 

4  57  50.9 

24.0 

309  57  03.6 

4  48  46.5 

245 

263  37  57  0 

4  31  09.0 

245 

307  51  05.0 

4  47  47-8 

24.5 

316  00  05.8 

4  33  41-8 

25.0 

269  32  57.3 

4  43  08.7 

25.0 

313  54  23.5 

4  34  27.2 

25.0 

322  05  51.8 

4  15  24.6 

25.5 

275  28  11.7 

4  52  04.8 

255 

319  59  59- 1 

4  17  53-6 

25.5 

328  14  42.2 

3  54  01.7 

26.0 

281  23  57  3 

+  4  57  515 

26.0 

326  08  00.9 

+  3  58  139 

26.0 

334  26  54.5 

-I-3  29  42.1 

26.5 

287  20  29.0 

5  00  24.4 

26.5 

332  18  36.0 

3  35  37.4 

26.5 

340  42  42.6 

3  02  37.1 

27.0 

293  17  59.2 

4  59  40-3 

27.0 

338  31  49-8 

3  10  16. 1 

27.0 

347  02  16.5 

2  33  01. 1 

275 

299  16  38.0 

4  55  38.0 

27.5 

344  47  46.6 

2  42  24.1 

27.5 

353  25  43.2 

2  01  II. 5 

28.0 

305  16  34.3 

4  48  17.8 

28.0 

351  06  29.4 

2  12  18. 1 

28.0 

359  53  05.7 

I  27  28.8 

28.5 

3"  17  55-7 

+  4  37  41-9 

28.5 

357  28  OI.O 

+  I  40  17.8 

28.5 

6  24  24.0 

+  0  52  16.3 

29.0 

317  20  49.1 

4  23  54  6 

29.0 

3  52  24.2 

I  06  44.8 

29.0 

12  59  34-7 

+  0  16  00.4 

29.5 

323  25  21.7 

4  07  02.2 

295 

10  19  42.2 

+  0  32  02.8 

295 

19  38  31.3 

-0  20  49.8 

30.0 

329  31  41. 1 

3  47  13. 1 

30.0 

16  49  58.7 

-0  03  22.4 

30.0 

26  21  04.8 

0  57  43.2 

30.5 

335  39  55-8 

3  24  37.6 

30.5 

23  23  18.2 

0  39  03.3 

305 

33  07  04.2 

I  34  07  I 

310 

341  50  15.9 

+  2  59  27.8 

31.0 

29  59  46  I 

-I  14  31.7 

31.0 

39  56  16.4 

-2  09  27.8 

31-5 

348  02  52.8 

+  2  31  58.9 

31.5 

36  39  28.2 

-I  49  17.9 

31.5 

46  48  27.3 

-2  43  "9 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Day 

of 

Month. 

APRIL. 

Day 

of 

Moath. 

MAY. 

Day 

of 

Month. 

JUNE. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

True  Loogltade. 

Latitude. 

I.O 

0      '       >' 
53  43  21.5 

0           r             H 

-  3  14  45.9 

Z.o 

0      t        »♦ 
92  23  32.0 

0      »      »• 
-5  05  310 

1.0 

0         t           n 

146  01  554 

0      *        tf 
-  3  49  10.8 

1-5 

60  40  43.0 

3  43  38.5 

1-5 

99  37  12.1 

5  12  09.0 

1.5 

153  03  57  3 

3 

22  30.3 

2.0 

67  40  15.2 

4   09   20.2 

2.0 

106  49  49.4 

5  13  50.2 

2.0 

160  00  59.8 

2 

53  07.4 

25 

74  4^  41.8 

4  31  24.3 

2.5 

114  00  53.1 

5  10  357 

2.5 

166  53  05.3 

2 

21  33  9 

30 

81  44  46.0 

4  49  27.6 

30 

121  09  57.0 

5  02  32.5 

30 

173  40  22.1 

I 

48  21.7 

35 

88  49  ii.i 

-5  03   II.O 

3.5 

128  16  40.2 

-4  49  52.6 

3-5 

180  23  02.6 

- 1 

14  01.9 

4.0 

95  54  39  7 

5  12  r97 

40 

135  20  45.9 

4  32  527 

40 

187  01  21.4 

0 

39  D4.4 

4-5 

103  00  54.6 

5  16  43.3 

4-5 

142  22  02.0 

4  "  53-2 

4-5 

193  35  35.2 

-0 

03  58.2 

50 

no  07  38^ 

5  16  16.6 

50 

149  20  20.3 

3  47  18.2 

50 

200  06  01.3 

+  0 

30  49.2 

5-5 

117  14  31.8 

5  10  59.4 

5-5 

156  15  35-4 

3  19  33  9 

5  5 

206  32  56.4 

I 

04  519 

6.0 

124  21   17.0 

-  5  00  56.4 

6.0 

163  07  44,4 

-2  49  08.8 

6.0 

212  56  36.5 

+  I 

37  45  9 

6.5 

131  27  33  3 

4  46  17  5 

6.5 

169  56  46.5 

2  16  32.9 

65 

219  17  16.4 

2 

09  09.0 

7.0 

138  33  oo.i 

4  27  17  8 

7.0 

176  42  41.5 

I  42  17. 1 

7.0 

225  35  09  3 

2 

38  407 

7-5 

145  37  16.2 

4  04  16.8 

7.5 

183  25  30.0 

I  06  52.7 

75 

231  50  26.6 

3 

06  02.3 

8.0 

152  39  59- 1 

3  37  38.3 

8.0 

190  05  12.7 

-  0  30  50.8 

8.0 

238  03  18.4 

3 

30  57-8 

8.5 

159  40  46.8 

-3  07  50.0 

8.5 

196  41  503 

+  0  05  j8.i 

8.5 

244  '3  53  4 

+  3 

53  12.6 

9.0 

166  39  17,0 

2  35  22.9 

9.0 

203  15  23.4 

0  41  04.2 

9.0 

250  22  19.3 

12  34.7 

95 

173  35  077 

2  00  49.9 

9-5 

209  45  52  0 

I  15  59.1 

95 

256  28  43.3 

28  54.6 

lO.O 

180  27  58.2 

I  24  457 

10. 0 

216  13  16.0 

I  49  367 

zoo  ' 

262  33  12.3 

4  42  04.4    1 

10.5 

187  17  29.5 

0  47  457 

10.5 

222  37  36.0 

2  21  32.7 

10.5 

268  35  53.5 

51  58.5 

1 1.0 

194  03  24.3 

-0  10  24^ 

XI.O 

228  58  52.7 

+  2  51  25.2 

II.O 

274  36  55  3 

*  4 

58  33  8 

11.5 

200  45  28.2 

+  0  26  43.5 

11.5 

235  17  073 

3  18  55.3 

II. 5 

280  36  27.1 

01  49.0 

J2.0 

207  23  29.8 

I  03  07.2 

12.0 

241  32  22.8 

3  43  46.4 

12.0 

286  34  40.1 

oi  44.2 

12.5 

213  57  21.4 

I  38  17.0 

12.5 

247  44  43.8 

4  05  45  0 

12.5 

292  31  47.6 

58  21.8 

130 

220   26   59.0 

2  II  46.5 

130 

253  54  16.4 

4  24  40.2 

13.0 

298  28  05.2 

51  45  5 

13-5 

226   52    22.4 

+  2.  43  12.8 

«35 

260  01  09.4 

+  4  40  23.6 

135 

304  23  51.2 

+  4 

42  00  0 

14.0 

233    13    35.6 

3  12  16.0 

14.0 

266  05  34.0 

4  52  49  3 

14.0 

310  19  26.8 

29  1 1.8 

14-5 

239    30  46.8 

3  38  39  6 

145 

272  07  44.1 

5  01  53.7 

«45 

316  15  15.8 

13  28.1 

15.0 

245  44  08.0 

4  02  10.4 

15.0 

278  07  56.5 

5  07  347 

150 

322  II  45.0 

54  57- 1 

15-5 

251  53  55.0 

4  22  37  9 

155 

284  06  31.0 

5  09  52.5 

155 

328  09  24.0 

3 

33  47  9 

16.0 

258  00  27.2 

+  4  39  54  2 

x6.o 

290  03  50.2 

+  5  08  48.3 

16.0 

334  08  44.6 

+  3 

10  Z0.7 

16.5 

264  04  07.4 

4  53  53  6 

16.5 

296  00  19.3 

5  04  24.5 

16.5 

340  10  21.1 

2 

44  16.7 

17.0 

270  05  21.3 

5  04  32.4 

17.0 

301  56  26.4 

4  56  447 

17.0 

346  14  49.7 

2 

16  z8.i 

175 

276  04  37.1 

5  "  481 

175 

307  52  41.9 

4  45  53  4 

175 

352  22  47.7 

I 

46  28.8 

18.0 

282  02  25.2 

5  15  39  9 

x8.o 

313  49  38.4 

4  31  55-9 

18.0 

358  34  52.8 

I 

15  039 

18.5 

287  59  17.7 

+  5  16  07.9 

18.5 

319  47  50.2 

+  4  14  58.1 

18.5 

4  51  43.0 

+  0 

42  20.8 

19.0 

293  55  48.1 

5  13  12.9 

19.0 

325  47  53.0 

3  55  07  3 

X9.0 

II  13  5S.O 

+  0 

08  38.7 

195 

299  52  314 

5  06  56.6 

19s 

331  50  23.5 

3  32  $1.6 

195 

17  42  02.8 

-0 

25  40-3 

20.0 

305  50  02.3 

4  57  21.5 

20.0 

337  55  58.4 

3  07  30.3 

2Q.O 

24  16  37.2 

I 

00  ZI.8 

20.5 

311  48  55.9 

4  44  31 0 

20.5 

344  05  14.4 

2  39  44  2 

20.5 

30  58  03.2 

I 

34  27.9 

21.0 

317  49  47-3 

+  4  28  29.3 

21.0 

350  18  47.4 

+  2  09  56.1 

21.0 

37  46  39.1 

-2 

07  58.1 

21-5 

323  53  10.3 

4  09  21.9 

21.5 

356  37  II.I 

I    38    II.O 

21.5 

44  42  34-9 

2 

40  09.4 

22.0 

329  59  37  I 

3  47  157 

22.0 

3  00  56  3 

I  04  46.6 

22.0 

51  45  49.2 

3 

10  26.2 

1      22.5 

336  09  38.2 

3  22  19.2 

22.5 

9  30  29.8 

+  0  30  03.1 

22.5 

58  56  09.1 

3 

38  117 

230 

342  23  41.3 

2  54  431 

230 

16  06  13.4 

-  0  05  35.5 

23.0 

66  13  08.7 

02  49.1 

235 

348  42  10.9 

+  2  24  40.7 

235 

22   48   22.5 

-0  41  41.9 

235 

73  36  08.6 

—  4 

23  42.8 

24.0 

355  05  27.5 

I  52  28.1 

24.0 

29  37  04  6 

I  17  45.5 

24.0 

81  04  16.3 

40  20.6 

,      24.5 

I  33  46.9 

I  18  24.6 

24.5 

36  32  18.3 

I  53  12.7 

245 

88  36  27.4 

4  52  151    1 

'      25.0 

8  07  19.6 

0  42  52.7 

25.0 

43  33  527 

2  27  27.1 

25.0 

96  II  27.5 

59  057 

1      "^^'^ 

14  46  10.5 

+  0  06  18.4 

255 

50  41  26.4 

2  59  505 

255 

103  47  56.5 

00  40.0 

26.0 

21  30  18.0 

-0  30  48.9 

26.0 

57  54  27.5 

-3  29  44.4 

26.0 

III  24  31.3 

—  4 

56  54  5 

,      26.5 

28  19  34.0 

I  07  56.6 

26.5 

65  12  13.4 

3  56  30.9 

26.5 

118  59  49.6 

4  47  55  0    1 

27.0 

35  13  43.8 

I  44  29.7 

27.0 

72  33  53  2 

4  19  35  0 

27.0 

126  32  34.6 

33  56.1 

1      27.5 

42  12  26.1 

2  19  517 

27.5 

79  58  27.9 

4  38  25.9 

27.5 

134  01  37-6 

15  20.2 

28.0 

49  15  137 

2  53  25.2 

28.0 

87  24  537 

4  52  38.3 

28.0 

141  26  00.8 

52  357 

28.5 

56  21  34.0 

-3  24  33.3 

28.5 

94  52  04.2 

-5  01  537 

28.5 

148  44  58.5 

-3 

26  15.9 

29.0 

63  30  50- 1 

3  52  40  9 

29.0 

102  18  53.5 

5  06  01.8, 

29.0 

155  57  58.2 

2 

56  56.6 

295 

70  42  21.7 

4  17  15  9 

295 

109  44  18.6 

5  04  59  9 

29-5 

163  04  40.0 

2 

25  14  9 

30.0 

77  55  26.7 

4  37  503 

30.0 

117  07  22.5 

4  58  53.3 

300 

170  04  55.6 

I 

51  477 

305 

85  09  24.2 

4  54  oi.i 

30.5 

124  27  15.8 

4  47  54-2 

30.5 

176  58  46  5 

I 

17  10.9 

310 

92  23  32.0 

-5  05  310 

31.0 

131  43  18.0 

-4  32  21.2 

310 

183  46  23.0 

-0 

41  58.1 

31.5 

99  37  12.1 

-  5  12  09.0 

315 

138  54  58.3 

-4  12  37.7 

315 

190  28  01.9 

-0 

06  40.7 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Day 

JULY. 

Day 

AUGUST. 

Day 

SEPTEMBER.      i 

of 

of 

of 

Month. 

True  Longitude. 

Latitude.  ' 

Month. 

True  Longitude. 

Latitude. 

Month. 

True  Longitude. 

Latitude. 

I.O 

0   '   'f 
183  46  23.0 

0      t      If 
-0  41  58.1 

1.0 

0      •     H 
232   03   58.1 

0 
+  3 

29  00.4 

1.0 

0   »   •» 
277  21  23.6 

0      t              M 

+  5  12  47.1 

1-5 

190  28  01.9 

-0  06  40.7 

1.5 

238   16   24.9 

3 

51   505 

1.5 

283  18  38.8 

5  II  00.6 

2.0 

197  04  04.7 

+  0  28  12.7 

2.0 

244   25   21.9 

4 

II  45-2 

2.0 

289  15  00.8 

5  05  53  7 

25 

203  34  56.2 

I  02  16.0 

2.5 

250   31   19.2 

4 

28  36.7 

2.5 

295  10  55  3 

4  57  30.1 

30 

210  01  03.2 

I  35  05.6 

3.0 

256  34  45-2 

4 

42  19. 1 

3.0 

301  06  45.9 

4  45  54  9 

3-5 

216  22  52.8 

+  2  06  20.4 

3.5 

262  36  06.4 

+  4 

52  47-8 

35 

307  02  54.4 

+  4  31  140 

4.0 

222  40  52.1 

2  35  41-9 

4.0 

268  35  46.8 

4 

59  59.4 

4.0 

312  59  40.5 

4  13  35  I 

4-5 

228  55  27.0 

3  02  52.9 

4.5 

274  34  08.7 

5 

03  52.2 

4-5 

318  57  21.8 

3  53  07.2 

50 

235  07  OI-5 

3  27  39.2 

50 

280  31  31.4 

5 

04  25.6 

5.0 

324  56  14.2 

3  30  00.8 

5.5 

241  15  58.2 

3  49  47-7 

5-5 

286  28  12.5 

5 

01  40.5 

5-5 

330  56  32.2 

3  04  28.5 

6.0 

247  22  37.0 

+  4  09  07.5 

6.0 

292  24  28.0 

+  4 

55  39-4 

6.0 

336  58  28.7 

+  2  36  44.1 

6.5 

253  27  15.6 

4  25  29.1 

6.5 

298  20  31.8 

4 

46  26.0 

6.5 

343  02  16.0 

2  07  03.4 

7.0 

259  30  09.8 

4  38  451 

7.0 

304  16  36.9 

4 

34  05.9 

7.0 

349  08  05.5 

1  35  44.0 

75 

265  31  33  4 

4  48  49-8 

7-5 

310  12  55.4 

4 

18  45  9 

75 

355  16  07.8 

X  03  05.2 

8.0 

271  31  38.1 

4  55  39  I 

8.0 

316  09  39.1 

4 

00  347 

8.0 

I  26  33.8 

+  0  29  27.7 

8.5 

277  30  350 

+  4  59  10.7 

8.5 

322  06  59.7 

+  3 

39  424 

8.5 

7  39  34-4 

-0  04  46.4 

9.0 

283  28  34.2 

4  59  24.3 

9.0 

328  05  09.3 

3 

16  20.6 

9.0 

13  55  20.5 

0  39  137 

9-5 

289  25  45.3 

4  56  21.2 

9.5 

334  04  20.9 

2 

50  42.5 

95 

20  14  04.0 

I  13  29.2 

1 0.0 

295  22  18.5 

4  50  043 

lO.O 

340  04  48.8 

2 

23  02.8 

lO.O 

26  35  56.7 

I  47  08.3 

10.5 

301  18  24.1 

4  40  38.2 

10.5 

346  06  48.6 

I 

53  37.2 

10.5 

33  01  11.4 

2  19  44.8 

1 1.0 

307  14  14.0 

+  4  28  08.9 

II.O 

352  10  38.0 

+  1 

22  43.1 

II.O 

39  30  OI.O 

-2  50  52.3 

1 1.5 

313  10  01.6 

4  12  44.1 

"5 

358  i6  36.2 

0 

50  38.8 

II.5 

46  02  38.6 

3  20  04.5 

12.0 

319  06  02.0 

3  54  32.7 

12.0 

4  25  04.6 

+  0 

17  43.6 

12.0 

52  39  16.7 

3  46  55-3 

12.5 

325  02  32.9 

3  33  450 

12.5 

10  36  26.3 

-0 

15  4^.7 

12.5 

59  20  07.0 

4  10  587 

13.0 

330  59  54-2 

3  10  32.4 

13.0 

16  51  06.7 

0 

49  153 

130 

66  05  19.8 

4  31  498 

13.5 

336  58  28.5 

+  2  45  07.4 

13-5 

23  09  31.6 

-  I 

22  34.2 

13.5 

.  72  55  02.8 

-  4  49  04.9 

14.0 

342  58  41,2 

2  17  43.3 

14.0 

29  32  08.3 

I 

55  14.7 

14.0 

79  49  20.5 

5  02  22.0 

145 

349  01  00. 1 

I  48  34-8 

145 

35  59  23.9 

2 

26  51.8 

14-5 

86  48  13.2 

5  II  21.3 

15.0 

355  05  55  4 

I  17  57.8 

15.0 

42  31  44-6 

2 

56  59  2 

15.0 

93  51  36.1 

5  15  46.2 

155 

I  13  59  8 

0  46  09.2 

15.5 

49  09  35.1 

3 

25  lO.O 

15.5 

100  59  18.6 

5  15  23.8 

16.0 

7  25  47  4 

+  0  13  27.4 

16.0 

55  53  16.8 

-3 

50  56.3 

16.0 

108  II  03.1 

-  5  10  05.7 

16.5 

13  41  53  I 

-0  19  47.9 

16.5 

62  43  06.6 

4 

13  49.6 

16.5 

115  26  25.9 

4  59  49  2 

17.0 

20  02  52.4 

0  53  14.9 

17.0 

69  39  15. 1 

4 

33  22.1 

17.0 

122  44  54.5 

4  44  37  6 

175 

26  29  19.6 

I  26  30.2 

17.5 

76  41  45.6 

4 

49  06.2 

175 

130  05  50.9 

4  24  40.9 

18.0 

33  01  47  2 

I  59  08.2 

x8.o 

83  50  31 9 

5 

00  36.4 

18.0 

137  28  30.3 

4  00  16.2 

18.5 

39  40  44-7 

-2  30  41.4 

18.5 

91  05  17.8 

-5  07  300 

18.5 

144  52  02.9 

-3  31  47.4 

19.0 

46  26  35.8 

3  00  40.2 

19.0 

98  25  35.4 

5  09  28.4 

19.0 

152  15  350 

2  59  45.4 

19.5 

53  19  37  6 

3  28  33.2 

19-5 

105  50  45  5 

5 

06  18.9 

195 

159  38  1 1.4 

2  24  46.3 

20.0 

60  19  58.7 

3  53  47.7 

20.0 

"3  19  57-3 

4 

57  55  0 

200 

166  58  57.0 

I  47  30.4 

20.5 

67  27  36.6 

4  15  50  7 

20.5 

120  52  zo.z 

4 

44  190 

20.5 

174  16  59.0 

I  08  41.3 

21.0 

74  42  16.8 

-4  34  09.7 

21.0 

128  26  15.3 

-4 

25  414 

21.0 

181  31  28.0 

-  0  29  03.0 

21.5 

82  03  31.1 

4  48  14-3 

21.5 

136  00  58.8 

4 

02  21.4 

21.5 

188  41  40.4 

•f  0  10  40.4 

22.0 

89  30  37-3 

4  57  37-9 

22.0 

143  35  04  5 

3 

34  46.6 

22.0 

195  46  59-6 

0  49  47-5 

22.5 

97  02  39.8 

5  01  59.3 

22.5 

151  07  17.0 

3 

03  317 

22.5 

202  46  56.5 

I  27  40.1 

23.0 

104  38  30.7 

5  01  04.4 

23.0 

158  36  25.3 

2 

29  17.0 

23.0 

209  41  09.9 

2  03  44.5 

23.5 

112  16  52.0 

-4  54  47  5 

235 

166  01  25.9 

-  I 

52  46.5 

23.5 

216  29  27.3 

+  2  37  31.6 

24.0 

119  56  19.5 

4  43  12.5 

24.0 

173  21  23.9 

I 

14  45-5 

24.0 

223  II  43.6 

3  08  37.7 

245 

127  35  26.3 

4  26  32.4 

245 

180  35  36.0 

-0 

35  590 

245 

229  48  01.9 

3  36  43  8 

25.0 

135  12  47.1 

4  05  09.5 

25.0 

187  43  29.5 

+  0 

02  50.0 

25.0 

236  18  31.5 

4  01  357 

255 

142  47  02.0 

3  39  340 

255 

194  44  43-9 

0 

41  02.3 

255 

242  43  28.0 

4  23  03,2 

26.0 

150  17  00.0 

-3  10  22.2 

26.0 

201  39  09.2 

+  I 

18  02.8 

26.0 

249  03  1 2. 1 

+  4  40  59.5 

26.5 

157  41  41.8 

2  38  14.2 

26.5 

208  26  45.4 

I 

53  21.1 

26.5 

255  18  08.9 

4  55  20.9 

27.0 

165  00  20.5 

2  03  52.6 

27.0 

215  07  41.3 

2 

26  31.6 

27.0 

261  28  46.7 

5  06  06.0 

275 

172  12  ^3.1 

I  27  59.7 

27.5 

221  42  12.9 

2 

57  13  7 

275 

267  35  36.6 

5  13  155 

28.0 

^79  17  303 

0  51  16.4 

28.0 

228  10  42.2 

3 

25  10.6 

28.0 

273  39  HI 

5  16  51.2 

28.5 

186  15  34.2 

-0  14  21.0 

28.5 

234  33  35  6 

+  3 

50  09.2 

28.5 

279  40  04.2 

+  5  16  565 

29.0 

193  06  37.8 

+  0  22  11.8 

29.0 

240  51  22.8 

4 

II  59.7 

29.0 

285  38  505 

5  13  35-2 

295 

199  50  53  3 

0  57  50.8 

295 

247  04  35-5 

4 

30  35  I 

29-5 

291  36  04.6 

5  06  52.3 

30.0 

206  28  39.9 

I  32  09.2 

30.0 

253  13  468 

4 

45  50.3 

30.0 

297  32  20.4 

4  56  53  5 

305 

213  00  22.3 

2  04  43.6 

30.5 

259  19  30  6 

4 

57  42.2 

30.5 

303  28  1 1.2 

4  43  45  I 

310 

219  26  28.7 

+  2  35  143 

31.0 

265  22  19.9 

+  5 

06  09.1 

31.0 

309  24  09.1 

+  4  27  34  3 

315 

225  47  30.0 

+  3  03  24.6 

315 

271  22  47.3 

+  5 

II  10.5 

315 

315  20  44.5 

•f  4  08  29.2 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Day 

of 

Month. 

OCTOBER 

• 

Day 

of 

Month. 

NOVEl 

ilBER. 

Latitude. 

Day 

of 

Month. 

DECEMBER. 

True  Longitude. 

Latitude. 

True  Lon|{itude. 

True  Longitude. 

Latitude. 

I.O 

0      .      » 
309  24  09.1 

0      *      ft 
+  4  27  34-3 

1.0 

0      '      f 
353  28  23.8 

0      t      ft 
+  I   II  04.6 

1.0 

0      »      It 
26  35  20.4 

- 1  53  04.8 

1-5 

315   20  44.5 

4 

08  29.2 

1-5 

359  40  59.1 

0  37  34-8 

15 

33   II    10.9 

2  24  51.4 

2.0 

321    18  25.8 

3 

46  39.1 

2.0 

5  57  5 1-9 

+  0  03  16.3 

2.0 

39  53  24.7 

2  55  06.2 

2.5 

327   17   39.5 

3 

22  14.4 

2.5 

12  19  19.3 

-0  31  27.6 

2.5 

46  42  00.0 

3  23  18.0 

3.0 

333   18  49.8 

2 

55  27.8 

30 

18  45  33  4 

I  06  11.3 

3.0 

53  36  47  0 

3  48  547 

35 

339   22    18  6 

+  2 

26  32.5 

35 

25  16  41.3 

- 1  40  27.4 

3.5 

60  37  26.0 

-4  II  24.6 

4.0 

345  28  24.3 

I 

55  44-4 

4.0 

31  52  43  5 

2  13  46.3 

4.0 

67  43  26.9 

4  30  17  6 

4-5 

351  37  23.7 

I 

23  21.2 

4-5 

38  33  35.0 

.      2  45  37.4 

4-5 

74  54  IO-3 

4  45  06.9 

5.0 

357  49  30.0 

0 

49  42.8 

5.0 

45  19  04.8 

3  15  29.5 

5.0 

82  08  48.8 

4  55  29.1 

5-5 

4  04  54.1 

+  0 

15  10.9 

5-5 

52  08  56.0 

3  42  51.4 

5.5 

89  26  28.4 

5  01  07.1 

6.0 

lo  23  43.8 

-0 

19  507 

6.0 

59  02  46.4 

-4  07  13.1 

6.0 

96  46  II. 5 

~5  01  50.0 

6.5 

16  46  04.5 

0 

54  56.6 

6.5 

66  00  09.6 

4  28  06.9 

6.5 

104  06  58,3 

4  57  341 

7.0 

23  II  59.0 

I 

29  39  3 

7.0 

73  00  35.6 

4  45  08^ 

7.0 

III  27  50.6 

4  48  22.8 

7-5 

29  41  27.7 

2 

03  3^3 

7-5 

80  03  31.8 

4  57  55.7 

7.5 

"8  47  53  5 

4  34  27.0 

8.0 

36  14  29.0 

2 

36  03.6 

8.0 

87  08  24.7 

5  06  13.7 

8.0 

126  06  17.8 

4  16  03.9 

8.5 

42  50  59.5 

-3 

06  47-3 

8.5 

94  14  40.9 

-5  09  51.1 

8.5 

133  22  21.5 

-  3  53  36.6 

9.0 

49  30  54-3 

3 

35  13.9 

9.0 

loi  21  48.2 

5  08  42.3 

9.0 

140  35  30.9 

3  27  32.5 

9-5 

56  14  06.9 

4 

00  56.5 

9  5 

108  29  16.8 

5  02  47.6 

9.5 

147  45  20.6 

2  58  22.3 

10.0 

63  00  30.0 

4 

23  28.8 

10,0 

115  36  40.0 

4  52  12.4 

lO.O 

154  51  33 7 

2  26  39.0 

10.5 

69  49  55-7 

4 

42  27.3 

10.5 

122  43  34.8 

4  37  07.6 

10.5 

161  54  00.5 

I  52  56.9 

II.O 

76  42  15.0 

-4 

57  310 

II.O 

129  49  41.8 

-4  17  48.6 

II.O 

168  52  37.8 

- 1  17  50.6 

II-5 

83  37  18.5 

5 

08  22.1 

11.5 

136  54  44.8 

3  54  35.3 

II.5 

175  47  27.8 

0  41  54.0 

12.0 

90  34  56.2 

5 

14  46.1 

12.0 

143  58  31.5 

3  27  51.5 

12.0 

182  38  36.7 

-0  05  40.3 

12.5 

97  34  57-3 

5 

16  32.9 

12.5 

151  00  52.1 

2  58  03.7 

12.5 

189  26  12.8 

+  0  30  18.6 

130 

104  37  09.8 

5 

13  36.3 

13.0 

158  01  39.1 

2  25  41.4 

13.0 

196  10  26.4 

I  05  32.6 

13.5 

III  41  21. 1 

-5 

05  54.8 

135 

165  00  45.9 

-I  51  16.3 

135 

202  51  27.5 

+  I  39  33  9 

14.0 

118  47  17.0 

4 

53  31.9 

14.0 

171  58  06.6 

I  15  21.3 

14.0 

209  29  26.0 

2  II  56.2 

14-5 

125  54  41-3 

4 

36  35-9 

M-5 

178  53  35-4 

0  38  30.4 

145 

216  04  30.2 

2  42    15.7 

15.0 

133  03  16.3 

4 

15  20.1 

15.0 

185  47  05.5 

-0  01  17.8 

15.0 

222  36  46.8 

3  10  11.2 

15.5 

140  12  41.7 

3 

50  03.2 

155 

192  38  29.3 

+  0  35  42.6 

15.5 

229  06  20.7 

3  35  24.1 

16.0 

147   22   35.0 

-3 

21  08.6 

16.0 

199  27  37-6 

+  I  II  57.5 

16.0 

235  33  147 

+  3  57  38.4 

16.5 

154   32    31.5 

2 

49  04.5 

16.5 

206  14  19.8 

I  46  55.4 

16.5 

241  57  29.9 

4  16  41.0 

17.0 

161   42    04.1 

2 

14  23.2 

17.0 

212  58  24.4 

2  20  07.1 

17.0 

248  19  06.0 

4  32  21.5 

175 

168   50   43.7 

I 

37  40.1 

175 

219  39  39  I 

2  51  05.8 

17-5 

254  38  02.1 

4  44  32.8 

18.0 

175  57  59.7 

0 

59  33.3 

18.0 

226  17  51.2 

3  19  27.9 

18.0 

260  54  17.0 

4  53  IO-3 

18.5 

183  03  20.8 

-0 

20  42.2 

18.5 

232  52  48.8 

+  3  44  53.5 

18.5 

267  07  49.9 

+  4  58  12.7 

19.0 

190  06  16.0 

+  0 

i8  13.6 

19.0 

239  24  20.5 

4  07  06.4 

19.0 

273  18  40.6 

4  59  410 

19.5 

197  06  14.7. 

0 

56  35-3 

19.5 

245  52  17.5 

4  25  53  9 

195 

279  26  51.3 

4  57  387 

20.0 

204  02  48.3 

I 

33  46.1 

20.0 

252  16  33.1 

4  41  076 

20.0 

285  32  26.3 

4  52  11.8 

20.5 

210  55  30.9 

2 

09  12.6 

20.5 

258  37  04.2 

4  52  42.1 

20.5 

291  35  32.3 

4  43  27.8 

21.0 

217  44  00.2 

+  2 

42  24.6 

21.0 

264  53  51.0 

+  5  00  35-7 

21.0 

297  36  19-2 

+  4  31  36.0 

21.5 

224  27  58.2 

3 

12  56.6 

21.5 

271  06  57.8 

5  04  49.4 

21.5 

303  35  006 

4  16  47.2 

22.0 

231  07  1 1.8 

3 

40  27.5 

22.0 

277  16  33-3 

5  05  26.8 

22.0 

309  31  53  5 

3  59  13.0 

22.5 

237  41  33-3 

4 

04  41.0 

22.5 

283  22  50.5 

5  02  33.4 

22.5 

315  27  18.5 

3  39  05.9 

23.0 

244  II  00.5 

4 

25  25.2 

23.0 

289  26  06.7 

4  56  16.6 

23.0 

321  21  40.0 

3  16  39  I 

235 

250  35  36.6 

+  4 

42  32.3 

235 

295  26  43.3 

+  4  46  44.8 

235 

327  15  25.5 

+  2  52  06.1 

24.0 

256  55  30.4 

4 

55  57-5 

24.0 

301  25  05.3 

4  34  077 

24.0 

333  09  06.2 

2  25  41. 1 

245 

263  10  55.7 

5 

05  40.1 

24.5 

307  21  41.7 

4  18  35.6 

24.5 

339  03  16.2 

I  57  38.2 

25.0 

269   22    II.O 

5 

II  41.2 

25.0 

313  17  04.3 

4  00  19.1 

25.0 

344  58  32.0 

I  28  12.1 

25-5 

275  29  39-2 

5 

14  04.2 

255 

319  II  48.1 

3  39  29.4 

255 

350  55  327 

0  57  387 

26.0 

281  33  46.9 

+  5 

12  54.2 

26.0 

325  06  29.8 

+  3  16  18.2 

26.0 

356  54  59.0 

+  0  26  13.5 

26.5 

287  35  03.9 

5 

08  17.2 

26.5 

331  01  48.1 

2  50  57 7 

26.5 

2  57  327 

-0  05  46.2 

27.0 

293  34  02.6 

5 

00  20.2 

27.0 

336  58  23.3 

2  23  40.5 

27.0 

9  03  55-8 

0  38  02.1 

27.5 

299  31   170 

4 

49    II.O 

27.5 

342  56  55.8 

I  54  40.0 

27.5 

15  14  50  I 

I  10  14.5 

28.0 

305  27  23.1 

4 

34  58.0 

28.0 

348  58  06.4 

I  24  10.8 

28.0 

21  30  56.0 

I  42  02.6 

28.5 

311  22  58.3 

+  4 

17  49.7 

28.5 

355  02  35.3 

+  0  52  28.5 

28.5 

27  52  50.9 

-2  13  03.1 

29.0 

317  18  39.2 

3 

57  55.6 

29.0 

I   II  00.9 

•t-  0  19  50.4 

29.0 

34  21  08.6 

2  42  50.9 

29.5 

323  15  03.2 

3 

35  25.9 

29.5 

7  23  59  5 

-0  13  24.2 

295 

40  56  17.2 

3  10  58.9 

30.0 

329  12  47.1 

3 

10  31.5 

30.0 

13  42  04.1 

0  46  54.4 

30.0 

47  38  37-5 

3  36  58  6 

305 

335  12  26.3 

2 

43  24.0 

305 

20  05  43.5 

I  20  16.5 

305 

54  28  21.9 

4  00  20.4 

31.0 

341   14  34.8 

+  2 

14   16.8 

31.0 

26  35  20.4 

- 1  53  04.8 

310 

61  25  31.9 

-4  20  337 

31.5 

347  19  44-3 

+  I 

43  24.8 

31-5 

33  II   109 

-2  24  51.4 

3-5 

68  29  57.2 

1 

-  4  37  08.7 
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MOON,  1903. 


GREENWICH  MEAN  NOON. 

Date. 

MOON'S     EQUATOR. 

r' 

Q 

d 

• 

t 

A 

«' 

Inclination 

Ascending 
Node  on  Earth's 

Ascending 
Node on 

T7nrtVi'a 

Longitude 
of  the 

Mean  Longitude 
of  Moon's 

Moon's 

Mean 

Motion  of 

to  tiie 

Earth's 

Equator. 

Equator  to 

Moon'sPerigee. 

Ascending  Node 

Mean 

Solar 

in  1 

WU                   1 

Ascending  Node 
on  Ecliptic. 

Equator. 

Daily  Motion, 
+  6.684'. 

Daily  Motion, 
—  3.177' 

Longitude. 

Days. 

Longitude. 

1 

0        » 

0         ' 

0              r 

0        t 

0         » 

0           r 

0 

* 

Jan.     o 

24    50.1 

20   01.8 

I       16.4 

96    18.9 

201    1 1.8 

298     35.9 

O.I 

I 

19.06 

lO 

24    50-3 

19    31.8 

I   14-5 

97  25.7 

200  40.0 

70     21.7 

0.2 

2 

38.12 

20 

24    50-5 

19   01.7 

I   12.6 

98  32.6 

200  08.2 

202     07.6 

0.3 

3 

57.18 

30 

24    50.8 

18    31.7 

I   10.7 

99  39-4 

199  36.4 

333  53-4 

0.4 

5 

16.23 

Feb.    9 

24    51.0 

18   01.6 

I  08.7 

100  46.2 

199  04.7 

105  39.3 

0.5 
0.6 

6 
7 

35-29 
54-35 

19 

24  51-3 

17  31-5 

I  06.9 

loi  53.1 

198  32.9 

237  25.1 

0.7 

9 

IS-4I 

Mar.    I 

24  51-5 

17  01.4 

I  05.1 

102  59.9 

198  01. 1 

9  10.9 

0.8 

10 

3a-47 

II 

24  51.8 

16  31.3 

I  03.3 

104  06.8 

197  29.4 

140  56.8 

0.9 

II 

51-53 

21 

24  52.0 

16  01.2 

I  01.5 

105   13.6 

196  57.6 

272  42.6 

I.O 

13 

XO.58 

31 

24  52.3 

15  3I-I 

0  59.7 

106  20.5 

196  25.8 

44  28.5 

2.0 

26 

2Z.17 

Apr.lO 
20 

30 
May  10 

24  52.5 
M  52.7 
24  52.9 
24  53-0 

15  oi-i 
14  31.1 

14  OI.O 

13  30-9 

0  57^8 

0  55-9 
0  54.0 

0  52.1 

107  27.3 

108  34.1 

109  41.0 
no  47.8 

195  54-0 
195  22.3 

194  50.5 

194  18.7 

176  14.3 
308  00.1 

79  46.0 
211  31.8 

3-0 
4.0 

5-0 
6.0 

39 

65 
79 

31-75 

42-33 
52.92 

03.50 

20 

24  53.2 

13  00.9 

0  50.2 

III  54.7 

193  46.9 

343  17.7 

7.0 
8.0 

92 
105 

14.09 
24.67 

30 

24  53.4 

12    30.8 

0  48.3 

113  OI-5 

193  152 

115  03.5 

9.0 

118 

35.25  , 

1 

June    9 
19 

24  53.6 
24  53.8 

12    00.8 
II    30.7 

0  46.4 
0  44-5 

114  08.4 

115  15.2 

192  43.4 
192  1 1.6 

246  49.3 
18  35,2 

1 0.0 

Hours. 

131 

45.84  : 

• 

t 

29 

24  53-9 

II    00.7 

0  42.6 

116  22.0 

191  39.9 

150  21.0 

I 

0 

32.94 

July    9 

24  54-1 

10    30.7 

0  40.7 

117  28.9 

191  08.1 

282  06.9 

2 

3 

I 

I 

05.88 
38.82 

19 

24  54-3 

10   00.7 

0  38.8 

118  35.7 

190  36.3 

53  52.7 

4 
5 

2 
0 

11.76  1 
44.70 

29 

24  54-4 

9  30-7 

0  36.9 

119  42.6 

190  04.5 

185  38.5 

A 

Aug.    8 

24  54-5 

9  00.7 

0  35.0 

120  49.4 

189  32.8 

317  24.3 

6 

3 

17.65 

18 

24  54-6 

8  30.7 

0  33.1 

121  56.3 

189    OI.O 

89  10. 1 

7 

3 

50.59 

28 

24  54-7 

8  00.7 

0  31.2 

123  03.1 

188  29.2 

220  56.0 

8 
9 

4 
4 

23-53 
56.47 

Sept.   7 

24  54.9 

7  30-6 

0  29.3 

124  09.9 

187  57-5 

352  41-8 

10 

5 

29.41 

17 
27 

24  55-0 
24  55-1 

7  00.6 
6  30.6 

0  27.4 
0  25.4 

125  16.8 

126  23.6 

187  25.7 
186  53.9 

124  27.7 
256  135 

II 
12 

6 
6 

02.35 

35-29  ' 
08.23 

41.17 

Oct.     7 
17 

24  55-2 
24  55.3 

6  00.6 
5  30-6 

0  23.5 
0  21.5 

127  30.5 

128  37.3 

186  22.1 
185  50.4 

27  59-3 
159  45-2 

13 

7 
7 

27 

24  55.4 

5  00.6 

0  19.5 

129  44.2 

185  18.6 

291   31.0 

15 

8 

14.11 

Nov.    6 

24  55-4 

4  30-6 

0  17.6 

130  51.0 

184  46.8 

63  16.9 

16 

8 

47.06' 

16 

24  55-5 

4  00.6 

0  15.6 

131  57-8 

184  15.0 

195  02.7 

17 

9 

20.00  1 

26 

24  55-5 

3  307 

0  13.7 

133  047 

183  43.3 

326  48.5 

18 

9 

52.94 

Dec.    6 

24  55-6 

3  00.7 

0  11.7 

134  II-5 

183  11.5 

98  34-3 

19 
20 

lO 

10 

25-88, 
58.82  < 

16 
26 

24  55-6 
24  55'^ 

2  30.7 
2  00.8 

0  09.8 
0  07.9 

135  18.4 

136  25.2 

182  39.7 
182  08.0 

230  20.2 
2  06.0 

21 
22 
23 

II 

r  0 

31.76 

36 

24  55.7 

I  30-8 

0  06.0 

137  32.0 

181  36.2 

133  51-9 

12 

04.70 

37.64 

1 
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QUANTITIES  REQUIRED  IN  COMPUTING  THE 

SUN'S   ABERRATION    AND   HORI- 

MOON'S LIBRATION. 

ZONTAL  PARALLAX. 

Argument,  (^— ^),  or  (ft— A— 180°). 

For  Greenwich  Mean  Noon. 

1 

A* 

I 
A 

B 

ft-A 

Date. 

Aberration. 
(Struve,) 

Hor.  Par. 

e 

» 

0       • 

0 

1903- 

If 

n 

O 

0.0 

39 

0  00.0 

180 

Jan.           0 

—  20.79 

8.95 

2 

0.0 

39 

0  03.1 

178 

10 

20.78 

8.95 

4 

0.1 

39 

0  06.2 

176 

20 

20.77 

8.94 

6 

0.2 

39 

0  09.3 

174 

30 

20.75 

8.93 

8 

0.2 

39 

0  12.4 

172 

Feb.          9 

20.71 

8.92 

lO 

0.2 

39 

0  15  4 

170 

19 

—  20.67 

8.90 

12 

0.3 

40 

0  18.5 

168 

March       i 

20.62 

8.88 

M 

03 

40 

0  21.5 

166 

II 

20.57 

8.86 

i6 

0.3 

40 

0  24.5 

164 

21 

20.51 

8.83 

i8 

03 

41 

0  27.4 

162 

31 

20.45 

8.81 

20 

0.4 

41 

0  30.4 

i6g 

April       10 

-  20.39 

8.78 

22 

0.4 

42 

0  33.2 

138 

20 

20.34 

8.76 

24 

0.4 

42 

0  36.1 

156 

30 

20.29 

8-73 

26 

05 

43 

0  38.9 

154 

May         10 

20.24 

8.71 

28 

05 

44 

0  41.7 

152 

20 

20.19 

8.69 

30 

05 

45 

0  44.4 

150 

30 

—    20.16 

8.68 

32 

05 

46 

0  47.0 

148 

June          9 

20.13 

8.67 

34 

05 

47 

0  49.7 

146 

19 

20.11 

8.66 

36 

05 

48 

0  52.2 

144 

29 

20.10 

8.65 

38 

0.6 

49 

0  54.7 

142 

July          9 

20.10 

8.66 

40 

0.6 

50 

0  57.1 

140 

19 

—  20.11 

8.66 

42 

0.6 

52 

0  59.4 

138 

29 

20.13 

8.67 

44 

0.6 

54 

I  01.7 

136 

Aug.          8 

20.16 

8.68 

46 

0.6 

56 

I  03.9 

134 

18 

20.20 

869 

48 

0.6 

58 

I  06.0 

132 

28 

20.24 

8.71 

50 

0.6 

60 

I  08.0 

130 

Sept.         7 

—  20.29 

8.73 

52 

0.6 

63 

I   zo.o 

128 

17 

20.34 

8.76 

54 

0.5  • 

66 

I   1 1.8 

126 

27 

20.40 

8.78 

56 

0-5 

69 

I   13.6 

124 

Oct.           7 

20.46 

8.81 

5« 

05 

73 

I   15-3 

122 

17 

20.52 

8.83 

60 

0.5 

77 

I   16.9 

120 

27 

—  20.58 

8.86 

62 

0.5 

83 

I   18.4 

118 

Nov.          6 

20.63 

8.88 

64 

05 

89 

I   19.8 

116 

16 

20.68 

890 

66 

0.4 

95 

I  21. 1 

114 

26 

20.72 

8.92 

68 

0.4 

103 

I  22.3 

112 

Dec.          6 

20.75 

8.93 

70 

0.4 

"3 

I  23.4 

I  ID 

16 

—  20.77 

8.94 

72 

0.4 

125 

I  24.4 

108 

26 

20.79 

8.95 

74 

0.3 

141 

I  25.3 

106 

36 

—  20.79 

8.95 

76 
78 

0.3 

160 

186 

I  26.1 

104 

0.2 

I  26.8 

102 

80 

0.2 

222 

• 

I  27.4 

100 

82 

0.2 

278 

I  27.9 

98 

84 

0.1 

370 

I  28.3 

96 

86 

0.1 

554 

I  28.6 

94 

88 

0.0 

mo 

I  28.7 

92 

Sun's  Mean  Equatorial  Horizontal 

90 

0.0 

00 

I  28.8 

90 

Parallax. 
8.80";  log  =  0.94448. 

fi  has  the  sign  of  tan  (  A  -^ft  ) 

A  ha^  the  sign  of  cos  (  ft  —  A  ) 

B  has  the  sign  of  sin  (ft  —  A  ) 

See  formulae,  page  441. 
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PRECESSION  AND  OBLIQUITY,  1903. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 


FOR  GREENWICH  MEAN  NOON. 

Nutation. 

Nutation. 

Precession 
in 

Obliauity 

Precession 
in 

Obliauity 

Date. 

Longitude 
from 
1903.0. 

In 
Longi- 
tude. 

In 
R.A. 

In 
Obliq- 
uity. 

Ecliptic. 

{Fitters.) 

Date. 

Longitude 
from 
X903.0. 

In 
Longi- 
tude. 

In 
R.A. 

In 
Obliq- 
uity. 

Ecliptic. 

{Fitters.) 

as'' 26' 

23°  26' 

n 

ft 

s 

«r 

tt 

•f 

H 

s 

m 

M 

Jan.   o 

-      0.14 

+  6.77 

+  0.414 

--9.2O 

5717 

July    4 

+  25.32 

+   3.97 

+  0.243 

—  9.62 

56.50 

5 

+      0.54 

6.91 

0.423 

9.18 

57.18 

9 

26.00 

4.06 

0.249 

9.59 

56.53 

lO 

1.23 

7.04 

0.431 

9.14 

57-21 

14 

26.69 

4.14 

0.253 

9.54 

56.57 

15 

1.92 

7.14 

0.437 

9.09 

57-25 

19 

27.38 

4.20 

0.257 

9-49 

56.62 

20 

2.61 

7.21 

0.441 

9.02 

57.31 

24 

28.07 

4-23 

0.258 

9-42 

56.68 

25 

+      3-30 

+  7-25 

+  0.443 

-8.95 

57.38 

29 

+  28.76 

+  4.22 

+  0.258 

-9.34 

56.75 

30 

3-99 

7.24 

0.443 

8.87 

57.45 

Aug.   3 

29.44 

4.18 

0.256 

9.26 

56.82 

Feb.  4 

4.67 

7.20 

0.440 

8.79 

57.53 

8 

30.13 

4.II 

0.251 

9.18 

56.90 

9 

5.36 

7.12 

0.435 

8.70 

57.61 

13 

30.82 

4.00 

0.245 

9.10 

56.98 

14 

6.05 

7.00 

0.428 

8.62 

57.68 

18 

31.51 

3.86 

0.236 

9.02 

57.05 

19 

+    6.74 

4-6.84 

+  0.418 

-8.55 

57.75 

23 

+  32.20 

+   3.69 

+  0.226 

-8.94 

57.12 

24 

7-43 

6.64 

0.406 

8.48 

57.81 

28 

32.89 

3.48 

0.213 

8.87 

57.19 

Mar.  I 

8.  II 

6.41 

0.392 

8.43 

57.86 

Sept.  2 

33.57 

3.25 

0.199 

8.81 

57-24 

6 

8.80 

6.16 

0.377 

8.38 

57.90 

7 

34-26 

3.00 

0.183 

8.76 

57.29 

II 

9.49 

5.89 

0.360 

8.35 

57.92 

12 

34.95 

2.72 

0.166 

8.72 

57.32 

1 

16 

+  10.18 

+  5.60 

+  0.343 

-8.34 

57.92 

17 

+  35.64 

+  2.43 

+  0.149 

-8.70 

1 

57.34 

21 

10.87 

5.31 

0.325 

8.35 

57-91 

22 

36.33 

2.13 

0.130 

8.69 

57.34 

26 

11.55 

5.01 

0.307 

8.37 

57.89 

27 

37.01 

1.83 

0.1 12 

8.70 

57.32    \ 

31 

12.24 

4.72 

0.289 

8.40 

57.85 

Oct.    2 

37.70 

1.54 

0.094 

8.72 

57.29 

Apr.  5 

12.93 

4.44 

0.272 

8.45 

57.79 

7 

38.39 

1.26 

0.077 

8.76 

57.24 

10 

+ 13.62 

+  4.18 

+  0.256 

-8.51 

57.72 

12 

+  39.08 

+  0.99 

+  0.061 

-8.82 

57.18 

15 

14-31 

3.95 

0.241 

8.59 

57.64 

17 

39.77 

0.75 

0.046 

8.88 

57." 

20 

14.99 

3.74 

0.228 

8.68 

57.54 

22 

40.45 

0.53 

0.032 

8.96 

57.03 

25 

15.68 

3.56 

0.217 

8.77 

57.44 

27 

41.14 

0.34 

0.021 

9.05 

56.93 

30 

16.37 

3.41 

0.208 

8.87 

57.34 

Nov.    I 

41.83 

0.19 

O.OI2 

9.15 

56.83    1 

1 

May  5 

+  17.06 

+  3.30 

-f-  0.202 

-8.98 

57.23 

6 

+  42.52 

+  0.08 

+  0.005 

-9.25 

56.72 

10 

17-75 

3.22 

0.197 

9.08 

57.12 

II 

43-21 

+  0.01 

+  0.001 

9.35 

56.61 

15 

18.44 

3.18 

0.194 

9.18 

57.01 

16 

43-89 

-  0.02 

—  0.001 

9.45 

56.51 

20 

19.12 

3.17 

0.193 

9.28 

56.91 

21 

44.58 

—  0.01 

0.000 

9-54 

56.41 

25 

19.81 

3.19 

0.195 

9.37 

56.81 

26 

45.27 

+  0.04 

+  0.002 

9.63 

56.32 

30 

+  20.50 

+  3.24 

+  0.198 

-9.44 

56.73 

Dec.    I 

+  45.96 

+  0.12 

+  0.007 

-9.70 

56.23 

June  4 

21.19 

3.31 

0.202 

9.51 

56.65 

6 

46.65 

0.22 

0.013 

9.77 

56.16 

9 

21.88 

3.40 

0.208 

9.57 

56.59 

II 

47-34 

0.35 

0.021 

9.82 

56.11 

14 

22.56 

3.51 

0.215 

9.61 

56.54 

16 

48.02 

0.49 

0.030 

9.85 

56.08    ' 

19 

23-25 

3.63 

0.222 

9.64 

56.51 

21 

48.71 

0.65 

0.040 

9.86 

56.05 

24 

+  23.94 

+  3.75 

+  0.229 

-9.65 

56.49 

26 

+  49.40 

+  o.8i 

+  0.049 

-9.86 

1 
56.04 

29 

24-63 

3.86 

0.236 

9.64 

56.49 

31 

50.09 

0.96 

0.058 

9.84 

56.05 

July  4 

+  25.32 

+  3.97 

+  0.243 

-  9.62 

56.50 

36 

+  50.78 

+ 1. 10 

+  0.067 

—  9.80 

56.09 

Mej 

an  Obliquity,  190. 

30. 

*          m          1 

Peters 

•          •          •          • 

-      23 

27    06.36 

Preces! 

iion  for  19 

oi{Struve).  50.2645  log  = 
>larday  .    .    0.1376  log  = 
dereal  day  .    0. 1372  log  — 

=  1. 70126 
=  9.13867 
=  9.13748 

Hansen 

23 

27    06.62 

Preces! 

if 
iion  in  a  Sc 

LeVerr 

ier ,     ,     . 

23 

27    06.62 
27    06.86 

Preces! 

sion  in  a  Si 

Newcor 

nb  .     .     . 
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FOR  GREENWICH  MEAN  NOON. 

Date. 

6"rl, 

rf"cj 

Date. 

«5"V 

6"o 

Date. 

cJ'> 

6"u 

Date. 

J"^ 

6"u 

M 

$9 

tt 

H 

tt 

M 

n 

M 

Jan. 

o 

+  O.IO 

-0.03 

Feb.  15 

-  O.OI 

+    0.07 

Apr.    I 

-  0.21 

-0.03 

May  17 

+  0.13 

-0.03 

I 

0.12 

—  O.OI 

16 

0.07 

0.05 

2 

0.15 

0.06 

18 

0.13 

0.00 

2 

O.II 

+  0.02 

17 

0.10 

+    0.02 

3 

—  0.07 

0.08 

19 

0.10 

+   0.03 

3 

+  0.06 

0.05 

18 

0.10 

—    0.02 

4 

+  0.04 

0.08 

20 

+   0.05 

0.05 

4 

0.00 

0.06 

19 

0.07 

0.04 

5 

0.13 

0.06 

21 

—  0.02 

0.07 

5 

-0.08 

0.07 

20 

—  0.04 

0.06 

6 

0.19 

—   0.02 

22 

0.10 

a  07 

6 

0.16 

0.06 

21 

+  0.02 

0.07 

7 

0.20 

+   0.02 

23 

0.17 

0.06 

7 

0.23 

0.04 

22 

0.07 

0.06 

8 

0.17 

0.05 

24 

0.22 

+  0.03 

8 

0.25 

+  O.OI 

23 

O.II 

0.05 

9 

O.II 

0.07 

25 

0.23 

0.00 

9 

0.23 

—  0.03 

24 

0.13 

-    0.03 

10 

+  0.03 

0.08 

26 

0.20 

—  0.04 

lO 

-0.17 

—  0.06 

25 

+  0.14 

0.00 

II 

—  0.05 

+    0.06 

27 

—  0.13 

~  0.07 

II 

-  0.07 

0.08 

26 

O.II 

+    0.03 

12 

0.12 

+    0.03 

28 

—   0.03 

0.08 

12 

+  0.04 

0.07 

27 

+  0.07 

0.05 

13 

0.13 

0.00 

29 

+  0.08 

0.07 

13 

0.14 

0.05 

28 

0.00 

0.07 

14 

O.II 

—    0.03 

30 

0.18 

0.04 

M 

0.21 

-  0.02 

Mar.    X 

—  0.09 

0.07 

15 

0.08 

0.05 

31 

0.22 

—  O.OI 

15 

0.23 

+  0.02 

,               2 

0.16 

0.06 

16 

—  0.02 

0.06 

June   I 

0.23 

+  0.03 

i6 

0.20 

0.05 

3 

0.22 

+    0.03 

17 

+  0.03 

0.07 

2 

0.18 

0.06 

17 

0.14 

0.07 

4 

0.23 

0.00 

18 

0.08 

0.06 

3 

O.II 

ao7 

i8 

+  0.06 

0.08 

5 

0.21 

—    0.04 

19 

0.12 

0.04 

4 

+  0.02 

0.07 

19 

—  0.02 

0.06 

6 

0.14 

0.07 

20 

0.13 

—   0.02 

5 

—  0.06 

0.05 

20 

-  0.08 

+  0.03 

7 

-  0.05 

—    0.08 

21 

+  0.12 

+    0.01 

6 

—  0.10 

+  0.02 

21 

0.10 

0.00 

8 

+  0.06 

0.07 

22 

0.09 

0.04 

7 

0.12 

—  0.01 

22 

0.10 

-0.03 

9 

0.14 

0.05 

23 

+  0.04 

0.06 

8 

0.10 

0.04 

23 

0.07 

0.05 

10 

O.X9 

—  O.OI 

24 

—  0.04 

0.07 

9 

—  0.06 

0.06 

24 

—  0.02 

0.06 

II 

0.20 

+  0.03 

25 

O.II 

0.07 

10 

0.00 

0.07 

25 

+  0.03 

0.07 

12 

0.15 

0.06 

26 

0.18 

0.05 

II 

+  0.06 

0.06 

26 

0.07 

0.06 

13 

0.08 

0.08 

27 

0.22 

+    0.02 

12 

O.IO 

0.05 

27 

O.II 

0.04 

14 

+  0.01 

0.07 

28 

0.22 

-    0.01 

13 

0.12 

0.03 

28 

0.13 

—  0.02 

15 

-  0.06 

0.05 

29 

0.17 

0.05 

14 

0.13 

-  O.OI 

29 

0.12 

+  O.OI 

16 

0.10 

+  ao2 

30 

—  0.09 

0.07 

.       ^5 

0.1 1 

+  0.02 

30 

+  0.10 

+  0.04 

17 

—  0.11 

—  0.01 

May   I 

+  0.02 

—    0.08 

16 

+  0.07 

+  0.04 

31 

+  0.04 

0.06 

18 

0.09 

0.04 

2 

an 

0.06 

17 

0.00 

0.06 

Feb 

.   I 

-  0.04 

0.07 

19 

—  0.05 

0.06 

3 

0.19 

-0.03 

18 

—  0.08 

0.07 

2 

0.13 

0.07 

20 

0.00 

0.07 

4 

0.22 

0.00 

19 

0.16 

0.06 

3 

0.20 

0.05 

21 

+  0.05 

0.06 

5 

0.20 

4-0.04 

20 

0.22 

0.04  ' 

4 

0.24 

+  0.02 

22 

0.09 

0.05 

6 

0.14 

0.07 

21 

0.25 

+  0.01 

5 

0.25 

—  0.02 

23 

0.12 

0.03 

7 

+  0.0O 

0.08 

22 

0.24 

—  0.02 

6 

0.20 

0.05 

24 

0.13 

—  O.OI 

8 

—  0.02 

0.07 

23 

0.18 

0.06 

7 

0.12 

0.07 

25 

0.12 

+  0.02 

9 

0.09 

0.05 

24 

-0.08 

0.07 

8 

—  0.01 

0.08 

26 

ao9 

0.04 

10 

0.12 

+    0.02 

25 

+  0.03 

0.07 

9 

+  9.09 

—  0.06 

27 

+  0.02 

+  0.06 

II 

—  0.12 

—    0.02 

26 

+  0.13 

—  0.06 

10 

0.17 

—  0.03 

28 

-  0.05 

0.07 

12 

0.09 

0.05 

27 

0.20 

-0.03 

II 

0.21 

0.00 

29 

0.13 

0.06 

13 

—  0.04 

0.06 

28 

0.23 

+  0.01 

12 

0.20 

+  0.04 

30 

0.19 

0.04 

14 

+  0.02 

0.07 

29 

0.20 

0.05 

13 

0.15 

0.07 

31 

0.22 

+  0.01 

15 

0.07 

0.06 

30 

0.14 

0.07 

14 

+  0.08 

0.08 

Apr.    I 

0.21 

-0.03 

16 

0.11 

0.05 

July    I 

+  0.06 

0.08 

15 

—  0.01 

+  0.07 

;2 

—  0.15 

-  0.06 

17 

+  0.13 

-0.03 

2 

—  0.02 

+  0.06 
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FOR  GREENWICH  MEAN  NOON. 

Date. 

6"i, 

(5"w 

Date. 

(J"i/, 

<J"w 

Date. 

tJ"^ 

(5"w 

Date. 

(J'> 

1 
«5"« 

July     I 

99 

+  0.06 

•• 

+  0.08 

Aug.  16 

-  0.23 

—    0.03 

Oct.     I 

M 
+    0.16 

—  0.01 

Nov.  16 

-0.08 

+  0.06 

2 

—  0.02 

0.06 

17 

0.17 

0.06 

2 

0.15 

-f  0.01 

17 

0.12 

+  0.03 

3 

0.08 

+  0.03 

18 

-0.08 

0.08 

3 

0.1  I 

0.04 

18 

0.13 

—  0.01 

4 

0.10 

0.00 

19 

+  0.03 

0.07 

4 

+    0.05 

0.06 

19 

0.10 

0.04 

5 

0.09 

—  0.03 

20 

0.12 

0.05 

5 

-    0.02 

0.07 

20 

—  0.05 

0.06 

6 

0.06 

0.05 

21 

0.18 

—   0.02 

6 

0.10 

0.07 

21 

+  0.03 

0.07 

7 

—  0.01 

0.06 

22 

0.19 

+    0.02 

7 

0.17 

0.05 

22 

0.08 

0.06 

8 

+  0.05 

0.07 

23 

0.16 

0.06 

8 

0.22 

+  0.02 

23 

0.13 

0.05 

9 

0.09 

0.06 

24 

0.09 

0.08 

9 

0.23 

—  0.01 

24 

0.15 

-  0.03  , 

lO 

0-13 

0.04 

25 

+  0.02 

0.07 

10 

0.20 

0.04 

25 

0.15 

0.00 

II 

+  0.14 

—  0.01 

26 

—  0-05 

+    0.05 

II 

—    0.13 

—  0.07 

26 

+  0.13 

+  0.02 

12 

0.13 

+  0.02 

27 

0.09 

+   0.02 

12 

—    0.03 

ao8 

27 

0.08 

0.05 

13 

0.09 

0.04 

28 

0.10 

—  0.01 

13 

4-0.07 

0.07 

28 

+  0.01 

0.06 

M 

+  0.03 

0.06 

29 

0.07 

0.04 

14 

0.14 

-0.04 

29 

—  0.06 

0.07 

15 

—  0.05 

0.07 

30 

—  0.02 

0.06 

15 

0.18 

0.00 

30 

0.14 

0.06  t 

i6 

0.13 

0.07 

31 

+  0.03 

0.07 

16 

0.17 

+  0.04 

Dec.    1 

0.20 

0.04 

17 

0.21 

0.05 

Sept.  I 

0.09 

0.06 

17 

0.12 

0.07 

2 

0.23 

+  0.01 

i8 

0.25 

+  0.02 

2 

0.13 

0.05 

18 

+    0.05 

0.08 

3 

0.23 

—  0.02 

19 

0.26 

-  O.OI 

3 

0.15 

0.03 

19 

—    0.04 

0.07 

4 

0.18 

0.05 

20 

0.22 

0.04 

4 

0.16 

—  0.01 

20 

0.10 

0.05 

5 

—  0.09 

0.07 

21 

-  0.14 

—  0.07 

5 

+  0.13 

+    0.02 

21 

-     0.12 

+  0.02 

6 

+  0.02 

—  0.07 

22 

-  0.03 

0.08 

6 

0.09 

0.04 

22 

0.12 

—  0.02 

7 

O.II 

ao6 

23 

-»-o.o8 

0.07 

7 

+  0.03 

0.06 

23 

0.08 

0.05 

8 

0.18 

—  0.03 

24 

0.16 

—  0.04 

8 

—  0.05 

0.07 

24 

—    0.02 

0.06 

9 

0.21 

+  O.OI 

1 

25 

0.21 

0.00 

9 

0.13 

0.06 

25 

+    OWO5 

0.07 

10 

0.19 

0.05  1 

26 

0.20 

+  ao4 

10 

0.20 

ao4 

26 

0.10 

0.06 

II 

0.12 

0.07  1 

27 

0.16 

0.07 

II 

0.24 

-Ho.oi 

27 

0.14 

0.04 

12 

+  0.04 

0.08 

28 

0.09 

0.08 

12 

0.24 

—  0.02 

'  28 

0.16 

-  0.02 

13 

-  0.04 

0.06 

29 

+  0.01 

0.07 

13 

0.19 

0.05 

29 

0.15 

-H0.01 

14 

0.10 

0.04 

30 

-  0.06 

0.05 

14 

0.1 1 

0.07 

30 

0.12 

0.03 

15 

0.12 

+  0.01 

31 

—  0.09 

-»-0.02 

15 

—  0.01 

-0.08 

31 

-I-0.07 

-»-  0.05 

16 

-  0.1 1 

—  0.03 

Aug.    I 

ao9 

—  0.02 

16 

+  0.09 

0.06 

Nov.    I 

—  0.01 

0.06 

17 

—  0.06 

0.06 

2 

0.06 

0.05 

17 

0.15 

-0.03 

2 

0.08 

0.07 

18 

0.00 

0.07 

3 

—  0.01 

0.06 

18 

0.18 

+  O.OI 

3 

0.15 

0.06 

19 

+  0.06 

0.07  , 

4 

+  0-04 

0.07 

19 

0.16 

0.05 

4 

0.21 

+  0.04 

20 

0.12 

0.06 

5 

0.10 

0.06 

20 

O.IO 

0.07 

5 

0.23 

0.00 

21 

0.15 

0.04  ' 

6 

0.13 

0.04 

21 

+  0.03 

0.08 

6 

0.21 

-  0.03 

22 

0.15 

—  0.01  , 

7 

0.15 

-   0.02 

22 

-0.05 

0.06 

7 

0.14 

0.06 

23 

0.14 

+  0.02  1 

8 

0.14 

0.00 

23 

0.09 

+  0.04 

8 

—  0.06 

0.08 

24 

0.09 

0.04 

9 

0.11 

+  0.03 

24 

0.11 

0.00 

9 

+  0.05 

0.07 

25 

+  0*03 

0.06 

10 

-»-  0.06 

+  0.05 

25 

—  0.09 

-0.03 

10 

+  0.14 

—  0.05 

26 

—  0.04 

+  0.07 

11 

—  0.01 

0.07 

26 

-  0.05 

0.05 

II 

0.19 

-  0.02 

27 

0.12 

0.07 

12 

0.10 

a  07 

27 

+  0.01 

0.07 

12 

0.19 

+  0.02 

28 

0.20 

0.05 

13 

0.17 

0.06 

28 

0.07 

0.07 

13 

0.15 

0.05 

29 

0.24 

-♦-  0.02 

14 

0.23 

+  0.04 

29 

ai2 

0.05 

14 

+  0.08 

0.07 

30 

0.25 

-  0.01 

15 

0.26 

0.00 

30 

0.15 

0.04 

15 

0.00 

0.08 

31 

0.2  X 

0.04 

16 

-0.23 

—  0.03 

Oct.    I 

+  0.16 

—  O.OI 

16 

—  0.08 

+  0.06 

32 

-ai4 

—  0.07 
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290  formula;  for  STAR.REDUCTIONS,  1903. 


FORMULiE  FOR  THE  REDUCTION  OF  THE  POSITIONS  OF  THE  FIXED  STARS.   USING 
THE  NOTATION  OF  BESSEL,  AND  THE  CONSTANTS  OF  STRUVE  AND  PETERS. 

NOTATION. 
r,  the  time,  reckoned  in  units  of  one  year,  from  the  beginning  of  the  Besselian  fictitious  year,  (1902, 
December  31.826**  =  1903,  January  0.826'*,  Washington  mean  time), 
Qoi  <^oi   the  star's  mean  right  ascension  and  declination  at  the  beginning  of  the  fictitious  year. 
%    S,  the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
fi,  fi',  the  annual  proper  motion  in  right  ascension  and  declination. 


r  ,  the  longitude  of  the  Sun's  perigee, 
F',  the  longitude  of  the  Moon's  perigee, 
([ ,  the  Moon's  mean  longitude. 


0,  the  Sun's  true  longitude, 
^,  the  longitude  of  the  Moon's  ascending  node, 
u,  the  obliquity  of  the  ecliptic, 

BESSELIAN  STAR-NUMBERS. 
A  =  T — 0.34253  sin  Q  i4'==r  — 0.34253  sin  Q 

-f-  0.00410  sin  2  ^  -|-  0.00410  sin  2  Q 

—  0.02519  sin  2  0  —  0.02519  sin  2  0 

+  0.00293  sin  (0  +  81°  55')  +  0.00293  sin  (0  +  81°  55') 

—  0.00405  sin  2  ([ 

+  o.ooi  35  sin  ( ([  —  r') 

Bjss      — 9.2240  cos  ^  B'tsz     — 9.2240  COS  Q 

+  0.0895  COS  2Q                                                            4"  00895  COS  2  Q 
0.5506  COS  2  0  0.5506  COS  2  0 

—  0.0092  COS  (0  +  281°  16')  —  0.0092  COS  (0  +  281O  16') 

—  0.0885  COS  2  ([ 
C  ^       20.4451  COS  6)  COS  0 

Z>  =     —  20.4451  sin  0 

E  =1     —    0.0447  sin  Q  +  0.0014"  sin  2  Q  —  0.0032"  sin  2  0 

Bbssbl's  Star-Constants, 
a  =  3.07278* -f-  I- 33^79*  sui  Oq  tan  6^  =  precession  in  right  ascension 
b  =  -{t  cos  Co  tan  do 
^  =  iV  cos  Oq  sec  60 
</=  ^g  sin  ao  sec  <5o 

a'  =s  20.0518"  cos  Oq  =  precession  in  declination 

b'  2=  —  sin  tto 

c'  =  tan  w  cos  6^  —  sin  a©  sin  6^ 

(f  =  cos  ao  sin  do 

Reduction  to  Apparent  Position. 
a  =  ao  +  r/i  +Aa  +Bb  +Cc  +Dd  +^E  (in  time) 

6z=s6o  +  Tfi'  +  Aa'  +Bb'  +  Cc'  +Dtf  (in  arc) 

INDEPENDENT  STAR-NUMBERS. 

f  =  46.0917"  A  +  -£  (in  arc)  =  307278"  A  -\-^E  (in  time) 

/'  =  46.0917"  A'\-E  (in  arc)  ='3.07278"  A'  J^^E  (in  time) 

g^vaG^B  g*  sin  G'  =  B'  A  sin  II  =  C  .__ 

^cosC?  =  20.0518"^        ^  cos  6?'  =  20.0518"//'      M  cos II=D  «— Ctanw 

Reduction  to  Apparent  Position, 
a  =  ao+/+  ^/*  +  iV^sin  ((?-["  **«)  tan  tJ©  +  Vs  ^  sin  (II-\-  Oo)  sec  tJ©  (in  time) 
d  ==  <5o  + 1" /*'  +^cos  ((7 -["  ^)  +  ^  cos  {/I'\-  flo)  sin  6^  +  i  cos  <Jo         (in  arc) 

NoTBS. — ( I )  The  quantities  A',  B\  /',  ^,  and  G'  are  to  be  used  instead  of  A,  B,  /,  g,  and  G  when- 
'        ever  it  is  necessary  to  omit  the  short  period  terms,  as,  for  example,  in  computing  the 
ephemeris  of  a  star  at  ten-day  intervals. 

( 2 )  The  independent  star-numbers  are  more  convenient,  when  only  one  or  two  apparent 
positions  of  a  star  are  required,  or  when  Bbssel's  star-constants  are  not  known  with 
sufficient  accuracy.     Otherwise,  the  Besselian  star-numbers  are  more  convenient. 

(3)  In  using  the  star-constants  of  the  British  Association  Catalogue,  a,  b,  c,  </,  «',  b\  ^,  (f, 
with  the  star-numbers  of  this  Ephemeris,  the  quantities  to  be  formed  are  Ac,  Bd,  Ca,  Db, 
—Ac',  —Bd',  —Ca',  —Db'. 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

FOR  WASHINGTON 

MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

Log  A 

Lor  A 

LorC 

Log  2?. 

Solar  Day. 
(Sid.  Hour.) 

hog  A, 

Log  B, 

LogC. 

Log  27. 

Jan.    o 

+  9-13719 

+  0.9646 

-0.49653 

+ 1-30443 

Feb.   15 

+  9.4189X 

+  0.9304 

—  1. 19360 

+ 1.05398 

I 

9.14696 

0.9626 

0.53979 

i«30305 

x6 

9.42001 

0.9310 

1. 19859 

1.04226 

2 

9.15406 

0.9606 

0.57900 

1.30152 

17 

9.42210 

0.9321 

1.20339 

1.03008 

3 

9.15928 

0.9592 

0.6x484 

1.29985 

18 

9.42543 

0.9335 

1.20800 

X.OI74I 

h    4 

9.16352 

0.9585 

0.64781 

1.29804 

h  '^ 

9.42983 

0.9345 

1. 21243 

X.  00422 

(T.0)  5 

+  9.i68cx} 

+  0.9587 

—  0.67832 

+ 1.29608 

jka 

(10.0)  20 

+  9.43507 

+  0.9349 

-  X.21668 

+  0.99050 

6 

9.17365 

0.9597 

0.70670 

1.29398 

21 

9.44062 

0.9345 

X. 22076 

0.97618 

7 

9. 181 30 

0.9611 

0.73320 

1.29173 

22 

9.44592 

0.9331 

X.  22466 

0.96125 

8 

9. 191 34 

0.9626 

0.75805 

X.  28932 

23 

9.45042 

0.93x0 

X.  228  39 

0.94566 

9 

9.20338 

0.9638 

0.78142 

1.28677 

24 

9.45375 

0.9284 

1.23x96 

0.92935 

lO 

+  9.21680 

+  0.9645 

-  0.80346 

+ 1.28407 

25  1  +  9.45580 

+  0.9258 

-  X.23536 

+  0.91228 

II 

9.23055 

0.9642 

0.82430 

1.28x21 

26    9.45671 

0.9235 

X.23861 

0.89437 

12 

9.24360 

0.9631 

0.84406 

X.27819 

27 

9.45683 

0.9219 

X.24169 

0.87557 

13 

9.25514 

0.9613 

0.86282 

1.27501 

28 

9.45663 

0.92x3 

X.24462 

0.85578 

14 

9.26459 

0.9589 

0.88067 

X.27167 

Mar.   X 1  9.45678 

a92i6 

X.24740 

0*83492 

15 

+  9.27171 

+  0.9564 

-  0.89768 

+ 1.26817 

2 

+  9.45773 

+  0.9228 

-  X.25002 

+  0.81288 

i6 

9.27677 

0.9542 

0.9x392 

1.26450 

3 

9.45994 

0.9243 

X.25249 

0.78953 

17 

9.28026 

0.9527 

0.92944 

X.  26067 

4 

9.46345 

0.9260 

1.25482 

0.76473 1 

i8 

9.28296 

0.9519 

0.94429 

1.25666 

5  j  9.46808 

0.9272 

X.  25700 

0.73830  j 

19 

9.28580 

0.9521 

0.95851 

1.25247 

6 
h 

9.47341 

0.9276 

X.  25904 

a  7 1004 

h   2o 

+  9.28954 

+  0.9529 

-0.97215 

+  I.248II 

(11.0)  7 

+  9.47894 

+  0.9272 

- 1.26093 

+  0.67968 ! 

(8.0)  21 

9.29471 

0.9541 

0.98524 

1.24356 

8 

9.48408 

0.9259 

1.26269 

0.64692 

22 

9.30143 

0.9553 

0.99781 

1.23883 

9 

9.48833 

0.9239 

1.26430 

0.61137 

23 

9.30956 

0.9561 

1.00990 

I.2339I 

10 

9.49144 

0.9217 

X.  26577 

0.57252 

24 

9.31844 

0.9562 

I.02152 

X. 22880 

II 

9-49325 

0.9194 

1. 267 1 1 

0.52974 

25 

+  9.32741 

+  0.9554 

—  1.03270 

+ 1.22348 

12 

+  9.49395 

+  0.9177 

- 1. 2683 1 

+  0.48216 

26 

9.33570 

09537 

1.04347 

X.2I796 

13 

9.49394 

0.9168 

1.26938 

0.42860  j 

27 

9.34270 

0.9514 

1.05384 

1.2x224 

14 

9.49373 

0.9170 

1. 2703 1 

0.36737 

28 

9.34807 

0.9487 

1.06383 

1.20630 

15 

9-49375 

0.9181 

I.27III 

0.29596 

29 

9.35182 

0.9460 

1.07346 

X.200I4 

16 

9.49451 

0.9198 

I.27I78 

0.21034 

30 

+  9.354" 

+  0.9437 

—  1.08275 

+ 1. 19376 

17 

+  9.49630 

+  0.9219 

- 1.27232 

+  0.10348 

31 

9.35559 

0.9422 

I.09171 

I.I87I4 

18 

9-49913 

0.9239 

1.27272 

9.96134 

Feb.    I 

9-35695 

0.9416 

1. 10035 

1. 18029 

19 

9.50283 

0.9253 

1.27299 

9.74858 

2 

9.35891 

0.9419 

1. 10868 

I-I73I9 

20 

9.50699I 

0.9259 

I.273I3 

+  9.31424 

3 

9. 36206 

0.9428 

1. 1 1672 

1. 16584 

21 

h 

9.51111 

0.9257 

I.273I4 

-9.17034 

h    4 

+  9.36674 

+  0.9439 

-1. 1 2447 

+  X. 15822 

(12.0)  22 

+  9.51474 

+  0.9246 

- 1.27302 

-  9.70072 

(9.0)   5 

9.37291 

0-9449 

1. 1 3196 

I. 15034 

23 

9.51749 

0.9229 

1.27277 

9.93232 

6 

9.38030 

0.9454 

I.13918 

I.I42I7 

24 

9.51922 

0.9210 

1.27239 

0.08240 

7 

9.38832 

0.9452 

1. 146 14 

I.I337I 

25 

9.51992 

0.9194 

I.27I88 

0.19357 

8 

9.39619 

0.9440 

1. 15286 

X.X2495 

26 

9.51982 

0.9184 

1. 27124 

0.28186 

9 

+  9.40327 

+  0.9420 

-I- 1 5934 

+  I.II588 

27 

+  9.51934 

+  0.9183 

-  1.27047 

-0.35505 

lo 

9.40910 

0.9394 

1.16559 

X.  10647 

28 

9.51906 

0.9192 

1.26957 

0.41752 

II 

9.41335 

0.9365 

1.17162 

1.09672 

29 

9.51935 

0.921 1 

X.  26854 

0.47198 

12 

9.41606 

0.9339 

1. 17743 

1.08662 

30 

9.52068 

0.9234 

1.26738 

0.52022 

13 

9.41755 

0.9319 

1. 18302 

1. 07614 

31 

9.52319 

0.9259 

X.  26608 

0.56350 

H 

+  9.41830 

+  0.9307 

-1.18841 

+ 1.06527 

Apr.    I 

+  9.52680 

+  0.9282 

— 1.26465 

—  0.60271 

15 

+  9.41891 

+  0.9304 

-X.  19360 

+ 1.05398 

2 

+  9.53122 

+  0.9298 

—  X.26309 

-  0.63853 

E  =  -f  o.oa' 

'  =  -f  O.0O1' 
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FORMULA  FOR  STAR-REDUCTIONS,  1903. 


FORMULAE  FOR  THE  REDUCTION  OF  THE  POSITIONS  OF  THE  FIXED  STARS.   USEKG 
THE  NOTATION  OF  BESSEL,   AND  THE  CONSTANTS  OF  STRUVE  AND  PETERS. 

NOTATION. 
r,  the  time,  reckoned  in  units  of  one  year,  from  the  beginning  of  the  Besselian  fictitious  year,  (1902. 
December  31.826**=  1903.  January  0.826**.  Washington  mean  time). 
<Zof  ^'o.  the  star's  mean  right  ascension  and  declination  at  the  beginning  of  the  fictitious  year. 
%    S,  the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
fi,  fi',  the  annual  proper  motion  in  right  ascension  and  declination. 


0,  the  Sun's  true  longitude, 
Q,  the  longitude  of  the  Moon's  ascending  node, 
u,  the  obliquity  of  the  ecliptic. 


r .   the  longitude  of  the  Sun's  perigee, 
F',  the  longitude  of  the  Moon's  perigee, 
([ ,  the  Moon's  mean  longitude. 


BESSELIAN  STAR-NUMBERS. 


A  =  T  —  0.34253  sin  Q 
-|-  0.00410  sin  2  Q 

—  0.02519  sin  2  0 

+  0.00293  sin  (0  +  81°  55') 

—  0.00405  sin  2  ([ 

-(-  0.00135  sin  ( ^  —  r') 

M 

B=s    —  9.2240  cos  Q 
-|-  0.0895  cos  2  Q 

0.5506  cos  2  0 

—  0.0092  cos  (0  -f  281°  16') 

0.0885  COS  2  ([ 


A':=  T  —  0.34253  sin  Q 
-\-  0.00410  sin  2  Q 
—  0.025 19  sin  2  0 
+  0.00293  sin  (0  +  8i*=*  55') 


B*=:    —  9.2240  cos  Q 

-\-  0.0895  cos  2  Q 
0.5506  COS  2  0 

—  0.0092  COS  (0  +  281°  16') 


C  ^       20.4451  COS  61  COS  0 

Z>  =     —  20.4451  sin  0 

£  =     —    0.0447  sin  Q  +  0.0014"  sin  2  Q  —  0.0032"  sin  2  0 

Bbssbl's  Star-CoHstants. 
a  =5  3.07278" -f*  I- 33^9*  sin  Oq  tan  <fo  =  precession  in  right  ascension 
6  sss^  cos  do  tan  6^ 
^  =  -j^  cos  Oo  sec  So 
d-=.  ^s  sin  Oo  sec  do 

a*  =  20.0518"  cos  €Lo  =■  precession  in  declination 

^'  3s=  —  sin  a© 

^  =  tan  w  cos  rf©  —  sin  Oo  sin  tJ© 

if  =  cos  Oo  sin  do 

Reduction  to  Apparent  Position. 
a=^ao-\-rii  +Aa  +Bd  +Cc  +Di/  +^£ 
6  =  6o+Tfi'  +  Aa'  +  Bb'  +  Cc'  +  Dtt 

INDEPENDENT  STAR-NUMBERS, 
f  =  46.0917"  ^  +  ^ (in  arc)  =  3. 07278- A  +^E 
/'  =  46.0917"  ^'  +  ^  (in  arc)  ="3.o7278"  A'  +  ^K^E 
g^nG  =  B  '    g*  sin  G':=B'  hsasiH=iC 

gco&G  —  20.0518"  A        g'  co&C  =  20.0518  *'A'      A  cos  11=  D 

Reduction  to  Apparent  Position. 
a  =  ao-[-/4-  Tfi  +  iS^^sin  ((?-[-  Oo)  tan  d^  -[-  ^^j  A  sin  (/^+  °^)  sec  do  (in  time) 
d  =  (Jo  + 1"  A*'  +^cos  (G-{-a^)-\-h cos  (/^+  Oo)  sin  <Jo  +  »  cos  do         (in  arc) 

NoTBS. — ( I )  The  quantities  A\  B\  /',  g",  and  G'  are  to  be  used  instead  of  A,  B,  /.  g,  and  G  wz 
'        ever  it  is  neccsssary  to  omit  the  short  period  terms,  as,  for  example,  in  computing 
ephemeris  of  a  star  at  ten-day  intervals. 

(2)  The  independent  star-numbers  are  more  convenient,  when  only  one 
positions  of  a  star  are  required,  or  when  Bbssel's  star-const** 
sufficient  accuracy.     Otherwise,  the  Besselian  star-numbers  r 

(3)  In  using  the  star-constants  of  the  British  Association  Cat 
with  the  star-numbers  of  this  Ephemeris,  the  quantities  i 
^Ac\  ^Bd,  —Ca\  ^Db\ 


(in  time) 
(in  arc) 

(in  time) 
(in  time) 

»'=:  Ctan 


BE8SELIAX 

(CONSTAKTS 


1903. 
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FOR  WASHINGTOK 


Solar  Day. 
(Sid.  Hour.) 


Jan. 


Log  A, 


h 
(T.0) 


o 

I 

2 

3 

4 

5 
6 

7 

8 


lO 

II 

12 

13 
»4 

15 
x6 

17 
i8 

19 

h   20 
(8.0)  21 

22 
23 

24 

25 
26 

27 

28 

29 

30 
31 

I 

2 

3 


Feb. 


h 
(9.0) 


4 

5 
6 


+  9-13719 
9.14696 

9.15406 

9.15928 

9.16352 

+  9.i68cx} 

9.17365 
9. 181 30 

9. 191 34 
9.20338 

+  9.21680 

9-23055 
9.24360 

9-25514 
9.26459 

+  9.27171 
9.27677 
9.28026 
9.28296 
9.28580 

+  9.28954 
9.29471 

9-30143 

9-30956 
9.31844 

+  9.32741 
9.33570 
9.34270 

9.34807 
9.35182 

+  9.354" 

9-35559 

9-35695 

9.35891 
9. 36206 

+  9.36674 
9.37291 
9.38030 
38832 


+  0.9564 
0.9542 
0.9527 
0.9519 
0.9521 

+  0.9529 
0.9541 

0.9553 
0.9561 

0.9562 

+  0.9554 

09537 
0.9514 

0.9487 

0.9460 

+  0.9437 
0.9422 

0.9416 

0.9419 

0.9428 

+  0.9439 

0.9449 
0.9454 


-0.89766 
0.91392 
0.92944 
0.94429 
0.95851 

-0.97215 
0.98524 
o.997§: 
1.0099P 
1.0Z152 

— 1.0327^ 
i.a43c 
i-053bt 
i.o6#- 

i*0734£ 

— 1.0*2-^ 

1-091-^ 

I.tOCj^ 


'-^fft 


^^^ 


^:]£3gsr 

3HT. 

^  -* 

Log  5. 

LogC 

LogZ>. 

'■'^^          3 

+  0.9594 

+  I.17619 

-  1.08884 

'  ^         ^5 

0.9594 

I.18156 

1.07895 

~  —  "     66 

0.9585 

I. 18675 

1.06870 

-  '^                 109 

0.9567 

I.19176 

1.05807 

-  ^       3H 

0.9544 

1. 19660 

1.04704 

-  '"'              5469 

+  0.9517 

+  1. 20126 

—  1.03560 

-  -^       5572 

0.9491 

1.20575 

I.02371 

-  —      -.5625 

0.9470 

1. 21008 

1.01136 

-•      S5651 

0.9457 

I.21425 

0.99851 

.85667 

0.9453 

1. 21825 

0.98514 

•  '-      )•  85694 

+  0.9457 

+  1. 22210 

—  O.97121 

-"              ^85756 

0.9468 

1.22579 

0.95669 

1J.85860 

0.9481 

1.22933 

0.94153 

g.  86007 

0.9493 

1.23272 

0.92569 

9.86188 

0.9500 

1.23596 

0.9091 1 

9.86389 

+  0.9498 

+  1.23906 

-  0.89174 

9.86585 

0.9489 

1. 24201 

0.87351 

9.86754 

0.9470 

1.24482 

0.85435 

9.86884 

0.9447 

1.24749 

0.83416 

9.86964 

0.9422 

1.25002 

0.81284 

+  9.86996 

+  0.9400 

+  1.25242 

—  0.79028 

9.86993 

0.9384 

1.25468 

0.76635 

9.86974 

0.9376 

i.  2  5680 

/3.74087 

s 

9.86960 

0.9378 

1.25879 

0.71365 

■  1 

9.86974 

0.9389 

1.26065 

0.68447 

1 

+  9-87035 

+  0.9404 

+ 1.26238 

-  0.65303 

I 

9.87146 

0.9421 

1.26398 

0.61898 

9.87306 

0.9435 

1.26544 

0.58186 

S   9-87502 

0.9442 

1.26678 

0.541 12 

■  \       9-87714 

0.9442 

1.26799 

0.49598 

5  +  9.87920 

+  0.9432 

+  1.26907 

-  0.44543 

'■,  9.88097 

a94i6 

1.27003 

0.38803 

'  9-88233 

0.9395 

1.27086 

0.32168 

9.88318 

0.9374 

1. 27156 

0.24313 

9.88359 

0.9357 

1. 27213 

0.14694 

f  0.88367 

+  0.9347 

+  1.27258 

—  0.02294 

.,.88359 

0.9347 

1.27290 

9.84842 

9.^8360 

0.9356 

1.27309 

9.55161 

...88387 

0.9373 

I-273I5 

-7.81833 

•«'^453 

0.9394 

1.27309 

+  9-53547 

■1.^8563 

+  0.9414 

+ 1.27290 

+  9.84069 

..SS713 

0.9430 

1.27259 

0.01816 

,.8^883 

0.9439 

I.272I4 

0.14374 

U.S., 059 

0.9440 

I.27I57 

0.24098 

'"  .-^'j-iiS 

0.9432 

1.27087 

0.32031 

•  '••^')344 

+  0.9418 

+ 1.27004 

+  0.38728 

..S942S 

+  0.9401 

+ 1.26908 

+  0.44521 
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BESSELIAN  STAR-NUMBERS,  1903. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 


FOR  WASHINGTON 

MEAN  MIDNIGHT. 

Solar  Day. 

Log  A. 

Log  B. 

LokC 

Log  A 

Solar  Day. 

Log  A. 

Log  B. 

LogC.     L 

og/?. 

i  (Sid.  Hour.) 

(Sid.  Hour.) 

+  0.9656 

1  Apr.    I 

+  9.52680 

+  0.9282 

- 1.26465 

-  0.60271 

May   17 

+  9-64407 

-  1. 01968  —I 

.22963 

2 

9-53122 

0.9298 

1.26309 

0.63853 

18 

9.64620 

0.9646 

1.00862    I. 

23445 

3 

9-53599 

0.9306 

1. 26140 

0.67148 

19 

9.64761 

0.9639 

0.99715    I. 

.23909 

4 

9.54063 

0.9305 

1.25957 

0.70196 

20 

9-64855 

0.9639 

0.98525    I 

■24356 

5 

9.54468 

0.9296 

1. 25761 

0.73031 

21 
h 

9.64936 

0.9647 

0.97289    I, 

.24786 

h    6 

+  9-54779 

+  0.9282 

-I.2555I 

-0.75678 

(16.0)22 

+  9.65041 

+  0.9664 

—  0.96005  —  I, 

.25200 

(18.0)  7 

9-54985 

0.9268 

1-25327 

0.78159^ 

23 

9.65206 

0.9687 

0.94670    I. 

-25597 

8 

9.55089 

0.9258 

1.25090 

0.80493 

24 

9-65453 

0.9713 

0.93280    I. 

.25979 

9 

9-55122 

0.9255 

1.24838 

0.82694 

25 

9.65789 

0.9739 

0.91832    I 

•26345 

lO 

9-55122 

0.9262 

1.24572 

0.84776 

26 

9.66198 

0.9761 

0.90321    I. 

.26696 

II 

+  9.55136 

+  0.9278 

-  1.24292 

—  0.86749 

27 

+  9.66657 

+  0.9775 

-  0.88744  -  I 

.27032 

12 

9.55207 

0.9302 

1.23998 

0.88623 

28 

9.67130 

0.9781 

0.87096    I 

■27353 

13 

9.55364 

0.9330 

1.23689 

0.90407 

29 

9.67580 

0.9779 

0.85371    I. 

.27659 

14 

9.55616 

0.9358 

1.23365 

0.92107 

30 

9.67974 

0.9771 

0.83562    I. 

•27951 

15 

9-55952 

0.9382 

1.23026 

0.93730 

31 

9.68296 

'0.9759 

0.81663    I. 

.28229 

i6 

+  9-56347 

+  0.9398 

— 1.22672 

-0.95281 

June    I 

+  9-68540 

+  0.9748 

—  0.79665  —I. 

.28493 

17 

9.56753 

0.9406 

1.22303 

0.96766 

2 

9.68714 

0.9741 

0.77559    I 

.28744 

i8 

9-57130 

0.9405 

I.2I9I8 

0.98190 

3 

9.68846 

0.9741 

0.75333    I- 

.28980 

19 

9-57441 

0.9397 

I.2I5I6 

0.99554 

4 

9.68966 

0.9749 

0.72975    I. 

.29204 

20 

9-57667 

0.9386 

1. 21099 

1.00865 

5 

9.69107 

0.9765 

0.70470    I, 

.29414 

h    21 

+  9.57802 

+  0.9376 

— 1.20664 

—  1.02125 

h    6 

+  9.69296 

+  0.9786 

-  0.67800  —  1. 

.29611 

(14.0)  22 

9.57863 

0.9371 

1. 20213 

1.03336 

(1T.0)  7 

9-69549 

0.9809 

0.64942    I 

■29795 

23 

9.57880 

0.9374 

I.I9745 

1. 04501 

8 

9.69871 

0.9830 

0.61870    I. 

.29966 

24 

9-57899 

0.9387 

I. 19259 

1.05623 

9 

9.70246 

0.9847 

0.58553    I 

.30124 

25 

9-57959 

0.9408 

1. 18756 

1.06704 

10 

9-70647 

0.9855 

0.54949    I- 

.30269 

26 

+  9.58101 

+  0.9435 

- 1.18234 

-  1-07747 

II 

+  9.71043 

+  0.9855 

—  0.51006  -I 

•30403 

27 

9-58345 

0.9464 

1. 17693 

1.08752 

12 

9.71406 

0.9847 

0.46657    I. 

■30523 

28 

9.58690 

0.9492 

1-17133 

1. 09721 

13 

9.71712 

0.9834 

0.41811    I 

.30631 

29 

9.59119 

0.9515 

1. 16553 

1.10657 

14 

9.71951 

0.9819 

0.36342    I. 

.30727 

30 

9-59593 

0.9530 

I-I5953 

1. 1 1 560 

15 

9.72123 

0.9806 

0.30070    I. 

.30811 

May    I 

+  9.60071 

+  0.9536 

-1-15333 

-1. 12432 

16 

+  9-72247 

+  0.9797 

-0.22724  -I 

.30882 

2 

9.60510 

0.9534 

1.14691 

I- 1 3274 

17 

9.72348 

0.9796 

0.13864    I 

.30942 

3 

9.60876 

0.9527 

1. 14027 

1. 14088 

18 

9.72458 

0.9803 

0.02705    I 

.30989 

4 

9.61 152 

0.9517 

1.13341 

1. 14874 

19 

9.72609 

0.9818 

9.87633    I 

.31024 

5 

9.61340 

0.9510 

1. 1 2632 

I-15633 

20 

9.72822 

0.9836 

9.64338    I 

■31047 

h    6 

+  9.61457 

+  0.9508 

-1.11898 

-  1. 16367 

h   21 

+  9.73106 

+  0.9855 

-9.10569  -I 

.31058 

(16.0)  7 

9-61534 

0.9514 

1.11140 

1. 17076 

(18.0)22 

9-73456 

0.9871 

+  9.26679    I, 

■31057 

8 

9.61614 

0.9530 

I- 10357 

1.17761 

23 

9.73855 

0.9882 

9.69649    I 

•31044 

9 

9.61729 

0.9553 

1.09546 

1. 18422 

24 

9-74273 

0.9883 

9.90812    I 

.31018 

10 

9.61914 

0.9581 

1.08708 

1. 19062 

25 

9.74682 

0.9877 

0.04969    I. 

.30981 

II 

+  9.62180 

+  0.9610 

-  1.07842 

-  1. 19680 

26 

+  9.75051 

+  0.9863 

+  O.15618  —I. 

•30932 

12 

9.62524 

0.9636 

1.06945 

1.20276 

27 

9.75360 

0.9846 

0.24152    I 

.30870 

13 

9.62925 

0.9655 

1.06018 

1.20852 

28 

9.75600 

0.9827 

O.31271    I. 

30797 

14 

9-63347 

0.9667 

1.05058 

1. 21409 

29 

9.75778 

0.98 1 1 

0.37374    1- 

30711 

15 

9.63756 

0.9669 

1.04064 

1.2 1946 

30 

9-75909 

0.9801 

0.42713    I. 

30613 

16 

+  9.64118 

+  0.9665 

- 1.03034 

-  1.22464 

July    I 

+  9.76020 

+  0.9799 

+  0.47456  -I. 

30503 

17 

+  9-64407 

+  0.9656 

—  1.01968 

-  1.22963 

2 

+  9-76138 

+  0.9805 

+  0.51720  -I. 

30380 

1 

B  =  -+  o,ox" 
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(CONSTANTS  OF  STRUVE  AND 

PETERS.) 

FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

July    I 

Log  A. 

Log  5. 

Log  C. 

Log  Z>.    Solar  Day. 
*     (Sid.  Hour.) 

Log/4. 

Log-ff. 

LogC 

LogZ>. 

-H  9.76020 

+  0.9799 

+  0.47456 

-1.30503 

Aug.   16 

+  9.84353 

+  0.9594 

+  I.17619 

-  1.08884 

2 

9.76138 

0.9805 

0.51720 

1.30380 

17 

9.84605 

0.9594 

I.18156 

1.07895 

3 

9.76290 

0.9817 

0.55591 

1.30245 

18 

9.84866 

0.9585 

I.Z8675 

1.06870 

4 

9.76490 

0.9833 

0.59134 

1.30098 

19 

9.85109 

0.9567 

I.Z9176 

Z.05807 

5 

9.76749 

0.9848 

0.62398 

1.29938 

20 

9.85314 

0.9544 

z.  19660 

1.04704 

b    6 

+  9.77055 

+  0.9858 

+  0.65423 

-  1.29765 

h   21 

+  9.85469 

+  0.9517 

+  1. 20126 

-  1.03560 

(19.0)  7 

9.77392 

0.9862 

0.68239 

1.29580 

(23.0)  22 

9-85572 

0.9491 

1.20575 

I.02371 

8 

9.77731 

0.9858 

0.70873 

1.29382 

23 

9.85625 

0.9470 

Z.2ZO08 

I.OII36  ' 

9 

9.78045 

0.9845 

0.73344 

.1.29x71 

24 

9.85651 

0.9457 

Z.21425 

0.99851 

lO 

9.78316 

0.9826 

0.75672 

1.28946 

25 

9.85667 

0.9453 

1. 21825 

0.985x4 

II 

+  9.78531 

+  0.9804 

+  0.77869 

—  1.28709 

26 

+  9.85694 

+  0.9457 

+  1. 22210 

—  O.97121 

12 

9.78684 

0.9782 

0.79950 

1.28458 

27 

9.85756 

0.9468 

1.22579 

0.95669 

13 

9.78789 

0.9765 

0.81924 

I.28193 

28 

9.85860 

0.948  Z 

1.22933 

0.94153 

14 

9.78863 

0.9754 

0.83801 

I.27915 

29 

9.86007 

0.9493 

1.23272 

0.92569 

15 

9.78935 

0.9751 

0.85589 

1.27622 

30 

9.86188 

0.9500 

1.23596 

0.9091 I 

i6 

+  9.79031 

+  0.9757 

+  0.87295 

-1. 27316 

31 

+  9.86389 

+  0.9498 

+  1.23906 

-  0.89174 

17 

9.79176 

0.9767 

0.88925 

1.26995 

Sept.   I 

9.86585 

0.9489 

Z.242OZ 

0.87351 

i8 

9.79378 

0.9780 

0.90485 

1.26659 

2 

9.86754 

0.9470 

1.24482 

0.85435 

19 

9.79641 

0.9791 

0.91980 

1.26309 

3 

9.86884 

0.9447 

1.24749 

0.83416 

20 

9.79951 

0.9797 

0.93413 

1-25944 

4 

9.86964 

0.9422 

1.25002 

O.8Z284 

h    21 

+  9.80286 

+  0.9796 

+  0.94790 

-  1.25563 

h    5 

+  9.86996 

+  0.9400 

+  1.25242 

-  0.79028 

(30.0)  22 

9.80620 

0.9785 

0.96112 

Z.25167 

(28.0)  6 

9.86993 

0.9384 

Z.25468 

0.76635 

23 

9.80928 

0.9767 

0.97384 

1.24754 

7 

9.86974 

0.9376 

Z.25680 

/3.74087 

24 

9.81187 

0.9744 

0.98609 

1.24326 

8 

9.86960 

0.9378 

1.25879 

0.71365 

25 

9.81388 

0.9718 

0.99788 

1.23881 

9 

9.86974 

0.9389 

1.26065 

0.68447 

26 

+  9.81530 

+  0.9695 

+  1.00924 

- 1.23419 

10 

+  9.87035 

+  0.9404 

+  z.  262  38 

-  0.65303 

27 

9.81623 

0.9677 

1.02020 

1.22940 

ZI 

9.87146 

0.9421 

z.  26398 

O.6Z898 

28 

9.81693 

0.9666 

1.03077 

1.22443 

12 

9.87306 

0.9435 

1.26544 

0.58186 

29 

9.81759 

0.9664 

1.04098 

1. 21928 

13 

9.87502 

0.9442 

Z.26678 

0.541 12 

30 

9.81846 

0.9670 

1.05083 

1.21394 

14 

9.87714 

0.9442 

1.26799 

0.49598 

31 

+  9.81974 

+  0.9680 

+  1.06035 

-  1.20842 

15 

+  9.87920 

+  0.9432 

+ 1.26907 

-0.44543 

Aug.    I 

9.82149 

0.9691 

1-06955 

1.20270 

z6 

9.88097 

0.9416 

1.27003 

0.38803 

2 

9.82369 

0.9700 

1.07844 

1. 19678 

17 

9-88233 

0.9395 

1.27086 

0.32168 

3 

9.82622 

0.9702 

1.08703 

1. 19066 

18 

9.88318 

0.9374 

I.27I56 

0.24313 

4 

9.82882 

0.9696 

1.09534 

1. 18432 

19 

9.88359 

0.9357 

1. 27213 

0.14694 

h   5 

+  9.83134 

+  0.9681 

+  1. 10338 

-1. 17776 

Ix   20 

+  9.88367 

+  0.9347 

+  Z.27258 

—  0.02294 

(21.0)  6 

9.83350 

0.9659 

I.IIXI5 

z.  17098 

(0.0)  21 

9.88359 

0.9347 

1.27290 

9.84842 

7 

9.83516 

0.9633 

1. 1 1867 

1. 16397 

22 

9.88360 

0.9356 

1.27309 

9.55161 

8 

9.83626 

0.9606 

1. 12595 

Z.15671 

23 

9.88387 

0.9373 

I.273I5 

-7.81833 

9 

9.83689 

0.9583 

I.I  3298 

1.14921 

24 

9.88453 

0.9394 

1.27309 

+  9.53547 

10 

+  9.83719 

+  0.9566 

+  1-13979 

-1.14145 

25 

+  9.88563 

+  0.9414 

+ 1.27290 

+  9.84069 

IZ 

983738 

0.9558 

1. 14638 

1.13342 

26 

9.88713 

0.9430 

1.27259 

0.018x6 

12 

9.83770 

0.9558 

1.15275 

1.12511 

27 

9.88883 

0.9439 

Z.272I4 

0.14374 

13 

9.83838 

0.9565 

Z.I  589 1 

1.11651 

28 

9-89059 

0.9440 

I.27I57 

0.24098 

14 

9.83957 

0.9576 

1. 16486 

Z.10761 

29 

9.89218 

0.9432 

Z.27087 

0.32031 

15 

+  9.84132 

+  0.9587 

+  Z.Z7062 

- 1.09839 

30 

+  9-89344 

+  0.9418 

+  z.  27004 

+  0.38728 

z6 

+  9.84353 

+  0.9594 

+ 1.17619 

-  Z.08884 

Oct.    z 

+  9.89428 

+  O.94OZ 

+  z.  26908 

+  0.44521 

E  —  +  0.01"  —  +  aoox* 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

FOR  WASHINGTON 

f  MEAN  MIDNIGHT. 

1 

Solar  Day. 
(Sid.  Hour.) 

Log  A 

Log  A 

LogC. 

LogZ>. 

Solar  Day. 
(Sid.  Hour.) 

LofiA. 

Log  A 

Log  C.           L 

og/?.  ! 

Oct. 

I 

+  9.89428 

+  0.9401 

+  1.26908 

+  0.44521 

Nov.   16 

+  9.941 1 1 

+  0.9732 

+  1.04566  +  I 

.21679  i 

1 

2 

9.89465 

0.9385 

1.26799 

0.49622 

17 

9.94207 

0.9757 

1.03506    I 

.22231  ' 

1 

3 

9.89465 

0.9375 

1.26676 

0.54178 

18 

9-94340 

0.9785 

1.02405    I 

.22763 

1 

4 

9.89445 

0.9373 

1.26541 

0.58291 

19 

9.94512 

0.9810 

I.01261    I, 

•23275  , 

h 

5 

9.89424 

0.9380 

1.26392 

0.62038 

20 

h 

9.94714 

0.9829 

1.00072    I 

■23769 

(1.0) 

6 

+  9.89426 

+  0.9396 

+  1.26229 

+  0.65478 

AM 

(4.0)  21 

+  9.94932 

+  a9842 

+  0.98835  +1 

1 

■24243 

7 

9.89466 

0.9419 

1.26053 

0.68654 

22 

9-95147 

0.9845 

0.97547    l< 

.24699 

8 

9-89555 

0.9444 

1.25863 

0.71604 

23 

9-95342 

0.9841 

0.96206    I, 

•25137 

9 

9.89695 

0.9467 

1.25659 

0.74356 

24 

9.95504 

0.9832 

0.94807    I 

■25558 

lO 

9.89876 

0.9485 

I.25441 

0.76933 

25 

9.95628 

0.9822 

0.93348    I. 

.25961 

II 

+  9.90080 

+  0.9495 

+  1.25209 

+  0.79355 

26 

+  9.95714 

+  0.9813 

+  0.91823  +1 

•26347 

12 

9.90286 

0.9497 

1.24962 

0.81638 

27 

9.95772 

0.9810 

0.90228    I, 

.26717 

13 

9.90474 

0.9491 

1. 24701 

0.83796 

28 

9.95820 

0.9814 

0.88558    I. 

.27070 

M 

9.90624 

0.9479 

1.24425 

0.85841 

29 

9-95874 

0.9827 

0.86807    I, 

.27406 

15 

9-90733 

0.9466 

1.24134 

0.87783 

30 

9-95953 

0.9846 

0.84967    I, 

.27727 

i6 

+  9.90798 

+  0.9456 

+  1.23827 

+  0.89630 

Dec.    I 

+  9.96071 

+  0.9869 

+  0.83031  +1, 

.28032 

17 

9.90828 

0.9452 

1-23505 

O.91391 

2 

9-96232 

0.9893 

0.80990    I 

.28322 

i8 

9.90840 

0.9456 

I.23168 

0.93071 

3 

9-96434 

0.9914 

0.78833    I. 

.28596 

19 

9-90855 

0.9470 

I.22814 

0.94677 

4 

9.96666 

0.9928 

0.76549    I. 

.28855 

20 

9.90891 

0.9492 

1.22444 

0.96214 

h    5 

9.96911 

0.9934 

0.74122    I. 

.29099 

h 

21 

+  9.90961 

+  0.9518 

+  1.22057 

+  0.97687 

(5.0)  6 

+  9.97152 

+  0.9933 

+  0.71537  +1 

.29328 

(a.o) 

22 

9.91075 

0.9546 

I.21654 

0.99099 

7 

9.97371 

0.9924 

0.68772    I, 

.29542 

23 

9.91227 

0.9570 

I.21233 

1.00455 

8 

9.97556 

0.991 1 

0.65804    I. 

.29742 

24 

9.91409 

0.9589 

1.20794 

1.01758 

9 

9.97702 

0.9898 

0.62602    I. 

.29927 

25 

9.91601 

0.9599 

1.20338 

I.03011 

10 

9.97813 

0.9887 

0.59130    I. 

.30098 

26 

+  9.91784 

+  0.9600 

+  1. 19863 

+  1. 04216 

II 

+  9.97898 

+  0.9883 

+  0.55339  +1 

.30255 

27 

9.91942 

0.9594 

1. 19370 

1.05376 

12 

9.97974 

0.9887 

0.51169    I, 

.30398 

28 

9.92062 

0.9585 

1.18857 

1.06494 

13 

9.98057 

0.9898 

0.46539    I 

.30526 

29 

9.92139 

0.9575 

1. 18324 

I.07571 

14 

9.98161 

0.9915 

0.41339    I. 

.3oi64i 

30 

9.92177 

0.9569 

I.17771 

1. 08610 

15 

9-98299 

0.9935 

0.35413    I< 

.30741 

31 

+  9.92193 

+  0.9569 

+  I.17198 

+  I.09613 

16 

+  9.98470 

+  0.9954 

+  0.28531  +1 

.30828 

Nov. 

I 

9.92203 

0.9579 

I. 16603 

1. 10580 

17 

9.98672 

0.9969 

0.20331    I. 

.30901 

2 

9.92228 

0.9597 

I. 15986 

1.1x513 

18 

9.98891 

0.9977 

0.10194    I 

.30960 

3 

9.92285 

0.9622 

1. 15346 

I.124I4 

19 

9.99"  2 

0.9976 

9.96927    I< 

.31005 

4 

9.92388 

0.9650 

I.14683 

1. 1 3285 

20 

h 

9.99317 

0.9968 

9.77704    I 

■31037 

h 

5 

+  9.92538 

+  0.9678 

+  I.13996 

+  I.14125 

mm 

(6.0)  21 

+  9-99495 

+  0.9953 

+  9.42326  -M 

.31055 

(8.0) 

6 

9-92733 

0.9701 

1.13284 

1. 14937 

22 

9-99637 

0.9936 

-  8.83604    I 

•31059 

7 

9-92954 

0.9717 

1. 12546 

1. 15722 

23 

9.99742 

0.9919 

9-60434    I 

.31049 

8 

9.93185 

0.9725 

I.II781 

1. 16480 

24 

9.99818 

a9907 

9.86661    I 

.31025 

9 

9-93404 

0.9724 

1. 10989 

I.17212 

25 

9.99876 

0.9901 

0.02889    I 

.30988 

10 

+  9-93595 

+  0.9718 

+  I.IO168 

+  I.17919 

26 

+  9.99934 

+  0.9903 

—  0.14665  +1 

■30937 

11 

9-93749 

0.9709 

I.09317 

1. 18602 

27 

0.00008 

0.9912 

0.23908    I 

•30873 

12 

9.93862 

a97oo 

1.08434 

1. 19262 

28 

0.00113 

0.9926 

O.31513    I 

.30794 

13 

9-93939 

0.9697 

1.07520 

1. 19899 

29 

0.00255 

0.9942 

0.37971    I 

.30701 

14 

9-93992 

0.9700 

I.06571 

1. 20514 

30 

0.00435 

0.9956 

0.43579    I 

.30595 

15 

+  9-94045 

+  0.9712 

+  1.05587 

+  I.21107 

31 

+  0.00645 

+  0.9964 

-0.48534  +1 

•30474 

16 

+  9.94  III 

+  0.9732 

T  1.04566 

+  1. 21679 

32 

+  0.00872 

+  0.9965 

-  0.52967  +  I 

•30340 

E  =  +  0.00 
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(CONSTANTS 

OF   STRUVE   AND  PETERS.) 

FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hoar.) 

T 

/ 

/' 

G 

H 

Log^. 

Log>|. 

i 

Log  f . 

In  Time. 

In  Time 

8 

In  Arc 

0      » 

In  Time. 

In  Arc 

e        f 

In  Time, 
h     m 

y 

s 

h    m 

»» 

Jan. 

o 

—0.0009 

+  0.423 

+  0.413 

73  23.4 

4  53-6 

351  09.2 

23  24.6 

+0.98315 

+1.30962 

-1.36 

-0.1338 

z 

■+0.0018 

0.431 

0.423 

72  57-3 

451.8 

350  12.8 

23  20.9 

0.98207 

1. 30941 

1.50 

0.1770 

2 

0.0046 

0.439 

0.433 

72  37-1 

450.5 

349  16.4 

23  17.I 

0.98092 

1. 30918 

1.64 

0.2163 

3 

0.0073 

0.445 

0.443 

72  22.0 

449.5 

348  19.9 

2313-3 

0.98010 

1. 30892 

1-79 

0.2521 

h 

4 

O.OIOI 

0.449 

0.453 

72  10.7 

448.7 

34723.3 

23  09.6 

0.97988 

1.30865 

1.93 

0.2851 

(7.0) 

5 

0.0128 

+  0.454 

+  0.463 

72  00.8 

448.1 

346  26.6 

23  05.8 

+0.98049 

+1.30836 

—  2.07 

-0.3156 

6 

0.0155 

0.460 

0-473 

71  49.8 

4  47-3 

345  29.9 

23  02.0 

0.98189 

1.30804 

2.21 

0.3439 

7 

0.0183 

0.468 

a483 

71  35-1 

446.3 

344  33-1 

22  58.2 

0.98390 

I.30771 

2.35 

0.3705 

8 

0.0210 

0.479 

0.493 

71  14.7 

4  45-0 

343  36.2 

22  54-4 

0.98628 

1.30736 

2.48 

0.3953 

9 

0.0237 

0.492 

0.503 

70  48. 1( 

443.2 

342  39.2 

22  50.6 

0.98867 

1.30699 

2.62 

0.4187 

lO 

0.0265 

+  0.507 

+  0.513 

70  16.6 

441.1 

341  42.2 

22  46.8 

+0.99073 

+1.30660 

—  2.76 

-  0-4407 

II 

0.0292 

0.524 

0.523 

69  4J.1 

438.7 

340  45.0 

22  43.0 

0.99214 

1. 30619 

2.89 

0.4616 

12 

0.0320 

0.540 

0.532 

69  04.2 

436.3 

33947.7 

22  39.2 

0.99279 

1.30577 

3.03 

0.4813 

13 

0.0347 

0.554 

0.542 

68  28.3 

4  33-9 

338  50.4 

22  35.4 

0.99268 

1.30533 

3.16 

0.5001 

14 

0.0374 

0.566 

0.551 

67  56.1 

431.7 

337  52.9 

22  31.5 

0.99195 

1.30487 

3-30 

0.5179 

15 

0.0402 

+  0.576 

+  0.561 

67  29.4 

4  30.0 

336  55-3 

22  27.7 

+0.99085 

+1.30440 

-3-43 

-0.5349 

i6 

0.0429 

0.582 

0.570 

67  09.0 

428.6 

335  57.6 

22  23.8 

0.98973 

1. 30391 

3.56 

0.5512 

17 

0.0456 

0.587 

0.580 

66  54.6 

427.6 

334  59-7 

22  20.0 

0.98895 

1. 30341 

3.69 

0.5667 

i8 

0.0484 

0.591 

0.589 

66  44.7 

427.0 

334  01.7 

22  16. 1 

0.98875 

1.30289 

3.82 

0.5815 

h 

19 

0.05II 

0.595 

0.598 

66  36.9 

426.5 

333  03.6 

22  12.2 

0.98931 

1.30236 

3-94 

0.5958 

(8.0) 

20 

0.0539 

+  0.600 

+  0.607 

6628.6 

425.9 

332  05.4 

22  08.4 

fo.99058 

+1. 30182 

-4.07 

—  0.6094 

21 

0.0566 

0.607 

0.616 

66  17. 1 

425.1 

331  07.0 

22  04.5 

0.99243 

I.30126 

4.19 

0.6225 

22 

0.0593 

0.616 

0.625 

6600.8 

424.1 

330  08.4 

22  00.6 

0.99453 

1.30069 

4-32 

0.6351 

23 

0.0621 

0.628 

0.634 

65  39-3 

4  22.6 

329  09.7 

21  56.6 

0.99655 

I.30011 

4-44 

0.6471 

24 

0.0648 

0.641 

0.642 

65  12.9 

4  2a9 

328  10.9 

21  52.7 

0.99815 

1.29952 

4.56 

0.6588 

25 

0.0675 

+  0.654 

+  0.651 

6443.3 

4  18.9 

327  11.9 

21  48.8 

+0.99912 

+1.29892 

-4.68 

—  0.6700 

26 

0.0703 

0.667 

0.659 

64  12.7 

4  16.8 

326  12.8 

21  44.9 

0.99930 

I.29831 

4-79 

0.6807 

27 

0.0730 

0.678 

0.668 

63  43-6 

4  14.9 

325  13.5 

21  40.9 

0.99873 

1.29769 

4.91 

0.6911 

28 

0.0758 

0.686 

0.676 

63  17-9 

413.2 

324  14.0 

21  36.9 

0.99765 

1.29706 

5.02 

0.701 I 

29 

0.0785 

0.692 

0.684 

62  57.4 

4  11.8 

323  14.4 

21   33.0 

0.99626 

1.29643 

5.14 

0.7107 

30 

0.0812 

+  0.696 

+  0.692 

62  42.8 

4  10.9 

322  14.6 

21  29.0 

+0.99494. 

+1.29579 

-5-25 

—  0.7200 

31 

0.0840 

0.698 

0.700 

62  33.2 

4  10.2 

321  14.7 

21  25.0 

0.99408 

I.29514 

5.36 

0.7290 

Feb. 

I 

0.0867 

0.700 

0.708 

62  26.7 

409.8 

320  14.6 

21  21.0 

0.99389 

1.29449 

5.47 

0.7376 

2 

0.0895 

0.703 

0.716 

62  21. 1 

409.4 

319  14.4 

21  17.0 

0.99450 

1.29384 

5-57 

07459 

h 

3 

0.0922 

0.708 

0.724 

62  13.8 

4  08.9 

318  14.0 

21  12.9 

0.99589 

1. 29318 

5.67 

0.7540 

(9.0) 

4 

0.0949 

+  0.716 

+  0.732 

62  02.3 

4  08.2 

317  13.4 

21  08.9 

+0.99782 

+1.29252 

-5.78 

—  0.7617 

5 

0.0977 

0.726 

0.739 

61  45.4 

407.0 

316  12.7 

21  04.8 

0.99999 

I. 291 86 

5.88 

0.7692 

6 

0.1004 

0.739 

0.746 

6i  22.5 

405.5 

315  11.8 

21  00.8 

1.00207 

1. 29120 

5.98 

0.7764 

7 

0.1031 

0.753 

0.754 

60  54.8 

403-7 

314  10.8 

20  56.7 

I.00371 

1.29053 

6.07 

0.7834 

8 

0. 1059 

0.766 

0.761 

60  24.2 

4  01.6 

313  09.6 

20  52.6 

1.0047 I 

1.28987 

6.17 

0.7901 

9 

0. 1086 

-h  0.779 

+  0.768 

5953.1 

359.5 

312  08.2 

20  48.5 

+1.00495 

+1. 28921 

-6.26 

—  0.7966 

10 

0.III4 

0.789 

0.775 

59  24.0 

3  57-6 

311  06.7 

20  44.4 

1. 00451 

1.28855 

6.35 

0.8028 

II 

0.II4I 

0.797 

0.782 

58  59-3 

356.0 

310  05.0 

2040.3 

1.00353 

1.28790 

6.44 

0.8089 

12 

0.1 168 

0.802 

0.789 

58  40.6 

354.7 

309  03,2 

20  36.2 

1.00232 

1.28725 

6.53 

0.8147 

13 

a  1 196 

0.805 

0.796 

58  28.1 

353.9 

308  01.2 

20  32.1 

I.00123 

1.28661 

6.61 

0.8203 

14 

0.1223 

4-  0.806 

+  0.802 

58  21.3 

353.4 

306  59.0 

20  27.9 

+1.00056 

+1.28597 

—  6.69 

—  0.8257 

15 

0.1250 

+  0.807 

+  0.809 

58  18.2 

353.2 

305  56.7 

20  23.8 

+1.00056 

+1.28534 

-6.77 

-  0.8309 
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INDEPENDENT  STAR-NUMBERS,  1903. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 


FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Day. 
(Sid.  Hour.) 


h 
(10.0) 


Mar. 


h 
(11.0) 


Feb.   15 
16 

18 
19 
20 

21 
22 

23 
24 

25 

26 

27 
28 

I 

2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

Z2 

13 

14 

15 
16 

17 
18 

19 
20 

h   " 
(12.0)  22 

23 

24 

25 
26 

27 
28 

29 
30 

31 


Apr. 


I 
2 


y 
0.1250 

0.1278 

0.1305 

O.I333 
0.1360 

0.1387 
0.1415 
o.  1442 
0.1470 
0.1497 

0.1524 

0.1552 

0.1579 
0.1606 

0.1634 

0.1661 
0.1689 
0.1716 

0-1743 
0.1771 

0.1798 
0.1825 
0.1853 
0.1880 
0.1908 

0.1935 
0.1962 

0.1990 

0.2017 

0.2044 

0.2072 
0.2099 
0.2127 
0.2154 
0.2181 

0.2209 
0.2236 
0.2264 
0.2291 
0.2318 

0.2346 

0.2373 
0.2400 

0.2428 

0.2455 

0.2483 
0.2510 


/ 


In  Time 


-I-  0.807 
0.809 
0.813 
0.819 
0.828 

+  0.838 
0.849 
0.859 
0.868 
0.875 

+  0.879 
0.881 
0.881 
0.881 
0.881 

+  0.883 
0.887 
0.894 
0.904 
0.915 

+  0.927 
0.938 
0.947 

0-954 
0.958 

+  0.959 

0.959 

0.959 

0.959 
0.961 

4-  0.964 
0.971 
0.979 
0.988 
0.998 

+  1.006 
I.013 
I.017 
I.018 
I.018 

+  1.0x7 
I.016 
I.017 
1.020 
1.026 

+  1.034 
+  1.045 


/' 


In  Time. 


+  0.809 
0.816 
0.822 
0.828 
0.834 

+  0.841 
0.847 
0.853 
0.858 
0.864 

+  0.870 
0.876 
0.881 
0.887 
0.892 

+  0.898 
0.903 
0.908 
0.914 
0.919 

-I-  0.924 
0.929 
0.934 

0.939 
0.944 

+  0.949 

0-954 

0.959 
0.964 

0.968 

+  0.973 
0.978 
0.983 
0.988 

0.993 

+  0.997 
1.002 
1.007 
1. 012 
I.017 

+  I. 021 
1.026 
I.031 
1.036 
1. 041 

-I-  1.046 
+  1.051 


In  Arc. 


58  18.2 
58  16.4 

58  13.I 
58  05.9 

57  54.0 

57  36.7 
57  15.3 
56  51'2 
56  27.2 
56  05.6 

55  48.3 
55  36.5 
55  30.2 
55  28.7 
55  29.6 

55  30.1 
55  27.7 
55  20.8 
5508.0 
5450.1 

54  27.8 
54  03.7 
53  40.1 

53  19.7 
5304.3 

52  55-2 
52  51-9 
52  53-3 

52  57-2 

53  01. 1 

53  02.2 
52  58.9 
52  50.3 
52  36.9 
52  2ao 

52  01.9 
51  44.8 
51  31-0 
51  22.1 
51  18.6 

51  20.2 
51  24.7 
51  30.6 
51  34-6 
51  34-7 

51  29.5 
51  18.8 


In  Time 


h  m 
3  53-2 
3  53-1 
352.9 
3  52.4 
3  51-6 

350-4 
349.0 

3  47-4 
3  45-8 

3  44-4 

343.2 

342.4 
342.0 

341-9 
3  42.0 

342.0 
341.8 

3  41-4 
340.5 
3  39-3 

3  37-9 
3  36.2 

3  34-7 
3  33-3 
3  32.3 

331.7 
331.5 
331.6 
3  31-8 
332.1 

3  32.1 
331.9 
331-4 
330.5 
329.3 

328.1 
3  27.0 
3  26.1 

325.5 
325.2 

325.3 
325.6 
3  26.0 
326.3 
3  26.3 

3  26.0 
325.3 


H 


In  Arc. 


305  56.7 
304  54.2 
303  51-6 
302  48.8 
301  45.8 

300  42.7 

299  39-5 
298  36.1 

297  32.6 

296  28.9 

295  25.1 
294  21.2 
293  17.2 
292  1 3. 1 
291  08.9 

290  04.6 
289  00.2 

287  55.7 
286  51. 1 

285  46.5 

284  41.8 
283  37.0 
282  32.2 
281  27.4 
280  22.5 

279  17.6 
278  12.6 
277  07.6 
276  02.7 

274  57-7 

273  52.7 
272  47.7 

271  42.7 

270  37.8 

269  32.9 

268  28.0 
267  23.1 
266  18.3 
265  13.6 
264  08.9 

263  04.3 
261  59.8 
260  55.4 
259  51. 1 
258  46.9 

257  42.8 
256  38.8 


In  Time. 


h  m 
20  23.8 

20  19.6 

20  15.4 

20  1 1.2 

2C  07.0 

20  02.8 
19  58.6 

19  54-4 
19  50.2 

19  45-9 

19  41.7 

19  37.4 

19  33-1 
19  28.9 

19  24.6 

1920.3 
19  16.0 
1911.7 
19  07.4 
19  03.1 

18  58.8 
18  54.5 
18  5a  I 
18  45.8 
18  41.5 

18  37.2 
18  32.8 
18  28.5 
18  24.2 
18  19.8 

18  15.5 
18  IX. 2 
1806.8 
18  02.5 
17  58.2 

1753.9 
1749-5 
17  45.2 
17  40.9 

17  36.6 

17  32.3 
17  28.0 

17  23.7 
17  19.4 

17  15.1 

17  10.9 
17  06.6 


Log^. 


+ 


.00056 
.00129 
.00269 
-00457 
.00655 

.00835 
.00964 
.01026 
.01015 
.00939 

.00821 
.00694 
.00591 
.00542 
.00569 

.00677 
.00856 
.01077 
.01309 
.01516 

.01674 
.01765 
.01783 

•01745 
.01666 

.01583 
.01527 
.01526 
.01598 

•01739 

.01936 
.02163 
.02389 
.02581 
.027x8 

.02787 
.02787 
-02737 
.02663 
.02600 

.02578 
.02624 
.02746 
.02941 

'O3193 

■03472 
•03742 


Log  A. 


-f 


-f 


•28534 
.28471 

.28410 

.28349 

.28290 

.28231 
.28174 
.28118 
.28063 
.28010 

-27958 
.27908 
.27860 
.27813 
.27768 

-27724 
.27683 

.27644 

.27606 

-27571 

•27538 
.27507 
.27478 

-27451 

.27427 

•27405 
.27386 

.27368 

•27353 
•27341 

.27331 

•27324 

-27319 
.27316 

.27316 

.273x8 

-27323 
•27330 
•27339 
•27351 

•27365 
.27382 
.27401 
.27422 
.27446 

.27472 
.27500 


-6.77 
6.85 

6.93 
7.00 

7.07 

-7.14 
7.21 
7.28 

7-34 
7-40 

-7.46 

7-51 

7-57 
7.62 

7.67 

-7-71 
7.76 

7.80 

7.84 

7.88 

-7.91 

7-94 

7-97 
8.00 

8.02 

8.05 
8.07 
8.08 
8.10 
8.11 

■8.12 
8.X3 
8.13 
8.14 
8.14 

8.X3 
8.13 
8.12 
8.11 
8.10 

8.09 
8.07 
8.05 
8.03 
8.00 

7.98 
7-95 


Log/. 


—  0.8309 
0.8358 
0.8406 
0.8453 
0.8497 

—  0.8539 
0.8580 
0.8619 
0.8656 
0.8692 

—  0.8726 
0.8759 
0.8789 
0.8819 
0.8846 

—  0.8873 
0.8897 
0.8921  ' 
0.8943  I 
0.8963 

-0.8982 
0.8999  ' 
0.9016  I 
0.9030  ; 
0.9044 

—  0.9056 
0.9066  ' 
0.9076 
0.9084 
0.9090 

—  0.9096 
0.9100  I 
a9i02  j 
0.9104  ' 
0.9104  I 

—  0.9103  ' 
0.9100 
0.9096 
0.9091 
0.9085 

—  0.9077  ' 
0.9068  ' 
0.9058  I 
0.9046  I 

0.9033 

—  0.9019 

—  0.9003 
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• 

FOR  WASHINGTON  MEAN  MIDNIGHT. 

1 

1  Solar  Day. 
,  (Sid.  Hour.) 

T 

y 

/ 

In  Time. 

/' 

G 

// 

Log^. 

Log  ^. 

• 

I 

Log ,-. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

s 

s 

0   • 

h  m 

0  • 

h  m 

r 

:  Apr.    I 

0.2483 

+  1.034 

4-  1.046 

51  29.5 

3  26.0 

257  42.8 

17  10.9 

+1.03472 

+1.27472 

-7.98 

-  0.9019 

2 

0.2510 

1.045 

1.051 

51  18.8 

323.3 

256  38.8 

17  06.6 

1.03742 

1.27500 

7.95 

0.9003 

3 

0.2537 

1.056 

1.056 

51  03.2 

324.2 

255  34-9 

17  02.3 

1.03976 

1.27530 

7.92 

a8987 

4 

0.2565 

1.068 

1. 061 

50  44-7 

323.0 

254  31-2 

1658.1 

1.04153 

1.27562 

7.88 

0.8968 

5 

0.2592 

1.078 

1.066 

50  25.5 

321.7 

253  27.6 

16  53.8 

1.04263 

1.27596 

7.85 

0.8949 

h    6 

0.2619 

+  1.085 

-1-  I.071 

50  08. 1 

3  20.5 

252  24.2 

16  49.6 

+I.04310 

+1.27632 

-7.81 

-  0.8928 

(13.0)  7 

0.2647 

I.091 

1.076 

49  54.7 

3  19.6 

251  20.9 

16  45.4 

1.04314 

1.27670 

7-77 

0.8905 

8 

1 

0.2674 

1.093 

1.082 

49  46.7 

3  19. 1 

250  17.8 

16  41.2 

1.04297 

1.27710 

7-73 

0.8881 

9 

0.2702 

1.094 

1.087 

4944.3 

3  19-0 

249  14.8 

16  37.0 

1.04295 

1.27752 

7.69 

0.8856 

lO 

0.2729 

1.094 

1.092 

49  46.9 

3  19.1 

248  12.0 

16  32.8 

1.04334 

1.27795 

7.64 

0.8830 

1 

II 

0.2756 

+  1.094 

+  1.098 

49  52.7 

319.5 

24709.3 

16  28.6 

+1.04434 

+1.27840 

-7.59 

-  0.8802 

12 

0.2784 

1.096 

1.103 

4959.1 

3  19.9 

246  06.8 

16  24.5 

1.04602 

1.27887 

7.54 

0.8772 

13 

0.2811 

1. 100 

1. 109 

50  03.9 

320.3 

245  04.5 

16  20.3 

1.04830 

1.27935 

7.48 

0.8741 

14 

0.2838 

1. 107 

1. 114 

50  05.0 

320.3 

244  02.4 

16  16.2 

1.05099 

1.27985 

7.43 

0.8709 

15 

1 

0.2866 

I.II5 

1. 120 

50  01.2 

3  20.1 

243  00.4 

16  12.0 

1.05378 

1.28036 

7-37 

0.8675 

i6 

0.2893 

+  1. 125 

+  1. 126 

49  52.2 

3  19.5 

241  58.6 

16  07.9 

+1.05639 

+1.28088 

-7.31 

-  0.8640 

17 

0.2921 

1.136 

1. 1 32 

49  39.4 

3  18.6 

240  57.0 

16  03.8 

1.05853 

1.28142 

7-25 

0.8603 

i8 

0.2948 

1. 146 

1. 1 37 

49  24.3 

317.6 

239  55.6 

15  59-7 

1.06006 

1.28196 

7.18 

0.8564 

i       '^ 

0.2975 

I- 154 

I.143 

49  09. 1 

3  16.6 

238  54.4 

15  55-6 

1.06093 

1.28252 

7.12 

0.8524 

20 

0.3003 

1. 160 

1. 149 

48  56.0 

3  15-7 

237  53.4 

1551-6 

I.06130 

1.28309 

7-05 

0.8482 

h    21 

0.3030 

-1-  1. 164 

+  I. 156 

48  46.8 

3  I5-I 

236  52.5 

1547-5 

+I.06131 

+1.28367 

-6.98 

-  0.8439 

(14.0)  22 

0.3057 

1. 165 

1. 162 

48  42.6 

3  14.8 

235  51.8 

15  43.5 

I.06129 

1.28426 

6.91 

0.8394 

23 

0.3085 

1. 165 

1. 168 

48  43.0 

3  14.9 

23451.3 

15  39.4 

1.06154 

1.28486 

6.83 

0.8347 

24 

0.3112 

I.166 

I.174 

4847.1 

315.1 

23351.0 

15  35-4 

1.06230 

1.28546 

6.76 

0.8298 

25 

0.3140 

1. 168 

1. 181 

48  52.9 

3  15.5 

232  50.9 

15  31.4 

1.06376 

1.28667 

6.68 

0.8248 

26 

0.3167 

+  I.171 

+  I.187 

48  57.9 

3  15.9 

231  51.1 

15  27.4 

+1.06591 

+1.28669 

—  6.60 

—  0.8196 

27 

0.3194 

I.178 

1. 194 

49  00.0 

3  16.0 

23051-5 

15  23.4 

1.06866 

1.28731 

6.52 

0.8142 

'         28 

0.3222 

1. 187 

1. 201 

48  57.5 

315.8 

229  52.0 

15  19.5 

1.07175 

1.28794 

6.44 

0.8086 

29 

0.3249 

1. 199 

1.207 

48  49.7 

3  15-3 

228  52.7 

15  15.5 

1.07489 

1.28856 

6.35 

0.8028 

1       30 

0-3277 

I. 212 

I.214 

48  36.9 

3  14.5 

227  53.6 

15  11.6 

1.07779 

1.28919 

6.26 

0.7968 

May    X 

0.3304 

+  1.226 

+  1. 221 

48  20.4 

3  13.4 

226  54.7 

15  07.6 

+1.08025 

+1.28982 

—  6.17 

-0.7906 

2 

0.3331 

1.238 

1.228 

48  02.5 

3  12.2 

22556.1 

15  03.7 

1.08207 

1.29046 

6.08 

0.7842 

3 

0.3359 

1.249 

1.235 

47  45.1 

3  ii.o 

224  57.6 

14  59.8 

1.08330 

1.29109 

5.99 

0.7775 

4 

0.3386 

1.257 

1.242 

47  30.5 

3  1 0.0 

223  59-4 

14  56.0 

1.08403 

1.29173 

5.90 

0.7706 

5 

0.3413 

1.262 

1.250 

47  20.1 

309.3 

223  01.3 

14  52.1 

1.08450 

1.29236 

5.80 

0.7636 

i   h    6 

0.3441 

+  1.266 

+  1.257 

47  14.7 

3  09.0 

222  03.5 

14  48.2 

+1.08495 

+1.29299 

-5.71 

-  0.7562 

(15.0)  7 

0.3468 

1.268 

1.265 

47  14.3 

3  09.0 

221  05.8 

14  44.4 

1.08565 

1.29362 

5.61 

0.7486 

8 

0.3496 

1.270 

1.272 

47  17.2 

309.1 

220  08.4 

14  40.6 

1.08686 

1.29424 

5-51 

0.7408 

9 

0.3523 

1.274 

1.280 

47  21.8 

309.5 

219  11. I 

14  36.7 

1.08863 

1.29486 

5-40 

0.7327 

lO 

0.3550 

1.279 

1.287 

47  25.5 

309.7 

218  14.0 

14  32.9 

1.09098 

1.29548 

5.30 

0.7243 

II 

0.3578 

+  1.287 

+  1.295 

47  26.4 

309.8 

217  17.2 

14  29.1 

+1.09377 

+1.29609 

-  5.20 

-  0.7157 

12 

0.3605 

1.297 

1.303 

47  23.1 

309.5 

216  20.5 

14  25.4 

1.09675 

1.29670 

5.09 

0.7067 

13 

0.3632 

1.309 

I.3II 

47  15.0 

309.0 

215  24.0 

14  21.6 

1.09966 

1.29730 

4-98 

0.6974 

M 

0.3660 

1.322 

1.319 

47  02.8 

3  08.2 

214  27.6 

14  17.8 

1. 1022 1 

1.29789 

4.87 

0.6878 

15 

0.3687 

1.334 

1.327 

46  47.6 

307.2 

213  31.4 

14  14. 1 

1. 10427 

X.  29847 

4.76 

0.6779 

i6 

0.3715 

+  1.346 

+  1.335 

46  31.5 

3  06.1 

212  35.4 

14  10.4 

+1. 10573 

+1.29905 

-4.65 

-  0.6676 

17 

0.3742 

+  1.354 

+  1-344 

46  16.5 

305.1 

211  39.6 

14  06.6 

+1. 10662 

+I.29961 

-4.54 

-  0.6569 
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^CONSTANTS  OF  STRUVE  AND  PETERS.) 

FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day 
(Sid.  Hour.) 

T 

/ 

/' 

G 

H 

Log^. 

Log  h. 

i 

Log  i. 

In  Time. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 
0       • 

In  Time, 
h     m 

y 

8 

s 

0 

h    m 

>. 

May       17 

0.3742 

+  1.354 

+  1.344 

46  16.5 

305.1 

211  39.6 

14  06.6 

+1. 10662 

+1. 29961 

-4.54 

-  0.6569 

18 

0.3769 

1-361 

1.352 

46  04.3 

304.3 

210  44.0 

14  02.9 

1.10714 

1. 30017 

4.42 

0.6459 

19 

ex  3797 

1.366 

1.360 

4556.1 

303.7 

20948.5 

1359.2 

1. 10748 

1.30072 

4.31 

0.6344 

20 

0.3824 

1.369 

1.368 

45  52.3 

303.5 

20853.1 

13  55.5 

1. 10792 

1. 30126 

4.19 

0.6225 

h      " 

0.3851 

I.37X 

1.377 

45  52.5 

303.5 

207  57.9 

13  51.9 

1. 10872 

1.30179 

4.07 

0.6101 

(16.0)  22 

0.3879 

+  1-374 

+  1.386 

4554.7 

303.6 

207  02.8 

13  48.2 

+I.IIO09 

+1.30230 

-3-96 

-0.5973 

23 

0.3906 

1.380 

1.395 

45  57.3 

303.8 

206  07.9 

1344.5 

1.11206 

1.30280 

3.84 

0.5839 

24 

0.3934 

1.387 

1.404 

45  58.0 

303.9 

205  13.2 

13  40.9 

1. 1 1462 

1.30330 

3.72 

0.5700 

25 

0.3961 

1.398 

I.413 

45  55.0 

303.7 

204  18.6 

13  37-2 

1.11758 

1.30378 

3.59 

0.5556 

26 

0.3988 

1.41T 

1.422 

45  47.3 

303.2 

203  24.1 

13  33.6 

1. 12069 

1.30424 

3.47 

0.5405 

27 

0.4016 

+  1.426 

+  I.431 

45  35.0 

302.3 

202  29.7 

13  30.0 

+1. 12366 

+1.30469 

-3.35 

-  0.5247 

28 

0.4043 

1.442 

1.440 

45  18.7 

301.2 

201  35.5 

1326.4 

1.12632 

1.30513 

3.22 

0.5082 

29 

0.4071 

1-457 

1.449 

4500.1 

3  00.0 

200  41.4 

13  22.8 

1.12844 

1-30555 

3.10 

0.4910 

30 

0.4098 

1.470 

1.458 

44  41.1 

258.7 

199  47-4 

13  19.2 

I. I 3001 

1.30596 

2.97 

0.4729 

31 

0.4125 

1.481 

1.467 

44  23.7 

257.6 

198  53.6 

13  15.6 

1.13106 

1.30635 

2.84 

0.4539 

June        I 

0.4153 

+  1.490 

+  1.476 

4409.6 

2  56.6 

197  59.9 

13  12.0 

+I.13177 

+1.30672 

—  2.72 

-  0.4339 

2 

0.4180 

1.496 

1.485 

43  59.9 

2  56.0 

197  06.2 

1308.4 

I.13233 

1.30708 

2.59 

0.4128 

3 

0.4207 

1.500 

1.495 

43  54.7 

255.6 

196  12.7 

1304.8 

I.13301 

1-30743 

2.46 

0.3906 

4 

0.4235 

1.504 

1.504 

43  53.1 

255.5 

195  19.3 

13  01.3 

I.13401 

1.30776 

2.33 

0.3670 

5 

0.4262 

1.509 

I.514 

43  53.8 

255.6 

194  26.0 

12  57-7 

I.I3551 

1.30807 

2.20 

0.3420 

h        6 

0.4290 

+  1.516 

+  1.523 

43  54.7 

255.6 

193  32.8 

12  54.2 

+  1.13750 

+1.30836 

-2.07 

-0.3152 

(17.0)    7 

0.4317 

1.525 

1.533 

43  53.8 

255.6 

192  39.6 

12  50.6 

I.13995 

1.30864 

1.94 

a  2867 

8 

0.4344 

1.536 

1.543 

43  49.5 

255.3 

191  46.6 

12  47.1 

1. 14265 

1.30889 

1.80 

0.2560 

9 

0.4372 

1.549 

1.553 

4341  I 

254.7 

190  53.6 

12  43.6 

1.14538 

1. 3091 3 

1.67 

0.2228 

zo 

0.4399 

1.564 

1.562 

43  28.8 

253.9 

190  00.7 

12  4ao 

1. 14789 

1.30936 

1-54 

0.Z867 

II 

0.4426 

+  1.578 

+  1.572 

43  13.0 

252.9 

189  07.8 

12  36.5 

+1. 14999 

+1.30956 

— 1.40 

-0.1473 

22 

0.4454 

1. 591 

1. 581 

42  55.6 

251.7 

188  15.0 

12  33.0 

1.15156 

1.30975 

1.27 

0.1038 

13 

0.4481 

1.602 

1. 591 

42  38.4 

2  50.6 

187  22.2 

12  29.5 

1.15261 

1.30992 

1.14 

0.0554 

14 

0.4509 

1.611 

I.601 

42  22.9 

249.5 

186  29.5 

12  26.0 

I.15321 

1.31007 

1. 00 

0.0007 

15 

0.4536 

1.618 

I.611 

42  10.9 

248.7 

185  36.9 

12  22.5 

J.15355 

1.31020 

0.87 

9.9380 

16 

0.4563 

+  1.622 

+  I.621 

42  02.7 

248.2 

18444.3 

12  19.0 

+1. 15385 

+1.31031 

-0.73 

-  9.8645 

17 

0.4591 

1.626 

1.631 

41  58.3 

247.9 

183  51.7 

12  15.4 

1.15436 

1.31040 

0.60 

9.7759 

18 

0.4618 

1.630 

1.640 

41  56.8 

247.8 

182  59.1 

12  II.9 

I.15530 

1.31048 

0.46 

9.6643 

19 

0.4645 

1.636 

1.650 

41  56.4 

247.8 

182  06.5 

12  08.4 

1. 15676 

1.31053 

0.33 

9.5136 

20 

0.4673 

1.644 

1.660 

41  55.4 

247.7 

181  14.0 

12  04.9 

1.15874 

1.31057 

0.19 

9.2806 

h         21 

0.4700 

+  1.655 

+  1.670 

41  51.7 

247.4 

180  21.4 

12  01.4 

+1.16118 

+1. 31059 

—  0.06 

-  8.7429 

(18.0)  22 

0.4728 

1.668 

1.680 

41  44-3 

247-0 

179  28.9 

II  57.9 

1. 1 6386 

1.31059 

-»-o.o8 

+  8.9040 

23 

0.4755 

1.684 

1.690 

41  32.6 

2  46.2 

178  36.4 

II  54.4 

I.16653 

1. 31056 

0.22 

9.3337 

24 

0.4782 

1.700 

1.700 

41  16.9 

245.1 

177  43.9 

II  50.9 

1. 16897 

1.31052 

0.35 

9.5454 

25 

0.4810 

1. 716 

1. 710 

40  58.3 

243.9 

176  51.3 

II  47.4 

1.17100 

1. 31047 

0.49 

9.6869 

26 

0.4837 

+  1.731 

+  I.719 

40  38.6 

2  42.6 

175  58.8 

11  43.9 

+I.17255 

+1.31039 

+  a62 

+  9.7934 

27 

0.4865 

1.743 

1.729 

40  19.5 

241.3 

175  06.2 

1140.4 

1.17358 

1.31029 

a  76 

9.8788 

28 

0.4892 

1.753 

1.739 

40  02.8 

2  40.2 

174  13.6 

11  36.9 

I.174I9 

1. 31018 

0.89 

9.9500 

29 

0.4919 

1.760 

1.749 

39  49.7 

239.3 

173  21.0 

"  33.4 

1. 17459 

1. 31004 

1.03 

0.01 10 

30 

0.4947 

1.765 

1.758 

39  40.8 

238.7 

172  28.4 

IX  29.9 

1. 17496 

1.30989 

z.z6 

0.0644 

;  July      I 

0.4974 

+  1.770 

+  1.768 

39  35.7 

238.4 

171  35.6 

11  26.4 

+1. 17554 

"^-i.  30972 

+  1.29 

+  aiii8 

2 

0.5001 

+  1.774 

+  1.778 

3933.4 

2  38.2 

170  43.0 

II  22.9 

+1. 1 7648 

+1.30953 

+  M3 

+  0.1544 
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(CONSTANTS  OP  STRUVE  AND  PETERS.) 

* 

FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

r 

/ 

/' 

G 

H 

Log^. 

Log>S. 

Logt. 

In  Time. 

In  Time, 
s 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

y 

s 

e 

h    m 

0 

h     m 

n 

July          I 

0.4974 

+  1.770 

+  1.768 

39  35.7 

238.4 

171  35.6 

II  26.4 

+1.17554 

+1.30972 

+   1.29 

+  0.H18 

2 

0.5001 

1.774 

1.778 

39  33.4 

2  38.2 

170  43.0 

II  22.9 

1. 17648 

1.30953 

1.43 

0.1544 

3 

a  5029 

1. 78 1 

1.788 

39  32.2 

2  38.1 

16950.3 

II  19.4 

1. 1 7787 

1.30932 

1.56 

0.1932 

4 

0. 5056 

1.789 

1.798 

39  30.5 

238.0 

168  57.5 

II  15.9 

1.17970 

1. 30910 

1.69 

0.2286 

5 

0.5084 

1.800 

1.807 

39  26.2 

237.7 

16804.6 

II  12.3 

1.18184 

1.30885 

1.82 

0.2612 

h        6 

0.5111 

+  I.812 

+  I.817 

39  18.6 

2  37.2 

167  II. 7 

II  08.8 

+1.18411 

+1.30859 

+   1.96 

+  0.2915 

(19.0)    7 

0.5138 

1.826 

1.826 

39  07.0 

2  36.5 

166  18.7 

II  05.3 

I. 18629 

1.30831 

2.09 

0.3196 

8 

0.5166 

I.841 

1.836 

38  52.1 

2  35.5 

165  25.7 

II  01.7 

1.18815 

1.30802 

2.22 

0.3460 

9 

0.5193 

1.854 

1.845 

38  35.1 

2  34.3 

164  32.5 

10  58.2 

1.18957 

I.30771 

2.35 

0.3707 

lO 

0.5220 

1.866 

1.855 

38  17.3 

233.2 

163  39.3 

10  54.6 

1. 19049 

1.30738 

2.48 

0.3940 

II 

0.5248 

+  1.875 

+  1.864 

3800.5 

2  32.0 

162  46.0 

10  51.1 

+1. 19098 

+1.30703 

+  2.61 

+  0.4159 

12 

0.5275 

1.882 

1.873 

37  46.2 

2  31. 1 

161  52.7 

10  47.5 

1.19110 

1.30667 

2.73 

0.4367 

13 

0.5303 

1.886 

1.882 

37  35.5 

230.4 

16059.2 

10  44.0 

1.19111 

1.30630 

2.86 

0.4565 

14 

0.5330 

1.889 

1.892 

37  28.6 

2  29.9 

160  05.6 

10  40.4 

1.19118 

1.30591 

2.99 

0.4753 

15 

0.5357 

1.892 

I.901 

37  24.9 

2  29.7 

159  1 1.9 

10  36.8 

1.19154 

1.30550 

3.11 

04931 

i6 

0.5385 

+  1.897 

+  1.910 

37  23.2 

2  29.5 

158  18. 1 

10  33.2 

+1. 19234 

+1.30508 

+  3.24 

+  0.5102 

17 

0.5412 

1.903 

I.919 

37  21.7 

229.4 

157  24.2 

10  29.6 

1. 19364 

1.50464 

3.36 

0.5265 

i8 

0.5439 

1.912 

1.928 

37  18.9 

229.3 

15630.2 

10  26.0 

1. 195  39 

1.30419 

3.48 

0.5421 

19 

0.5467 

1.923 

1.937 

37  13.2 

2  28.9 

155  36.0 

10  22.4 

1. 19747 

1.30373 

3.61 

0.5570 

20 

0.5494 

1.937 

1.946 

37  03.7 

2  28.2 

154  41.7 

zo  18.8 

1. 19966 

1.30325 

3.73 

0.5714 

h      21 

0.5522 

+  1.952 

+  1.954 

36  50.3 

227-4 

15347.2 

10  15.2 

+1.20174 

+1.30276 

+  3.85 

+  0.5851 

(^OM)   22 

0.5549 

1.967 

1.963 

36  33.7 

2  26.2 

152  52.6 

zo  II. 5 

1.20352 

1.30226 

3.97 

0.5984 

23 

0.5576 

1.981 

1.972 

36  15.2 

2  25.0 

151  57.9 

10  07.9 

1.20488 

1.30175 

4.08 

0.61 1 1 

24 

0.5604 

1.993 

I.981 

35  56.7 

223.8 

151  03.1 

10  04.2 

1.20576 

1.30123 

4.20 

0.6233 

25 

0.5631 

2.003 

1.989 

35  39.5 

2  22.6 

150  08.1 

1000.6 

1. 2062 1 

1.30069 

4-32 

0.6351 

26 

0.5659 

+  2.009 

+  1.997 

3525-4 

2  21.7 

149  13.0 

956.9 

+1.20635 

+1.30014 

+  4-43 

+  0.6465 

27 

0.5686 

2.013 

2.005 

35  15.1 

2  21.0 

148  17.7 

953.2 

1.20636 

1.29959 

4.54 

0.6574 

28 

0.5713 

2.017 

2.014 

35  08.7 

2  20.6 

147  22.2 

949.5 

1.20648 

1.29902 

4.66 

0.6680 

29 

0.5741 

2.020 

2.022 

35  05.5 

2  20.4 

146  26.6 

945.8 

1.20687 

1.29845 

4.77 

0.6782 

30 

0.5768 

2.024 

2.030 

35  04.3 

2  20.3 

145  30.9 

942.1 

1.20763 

1.29787 

4.88 

0.6881 

31 

0.5795 

+  2.030 

+  2.038 

35  03.4 

2  20.2 

144  35.0 

938.4 

+1.20882 

+1.29728 

+  4.98 

+  0.6976 

Aug.        I 

0.5823 

2.038 

2.046 

35  oi.o 

2  20.1 

143  38.9 

934.6 

1. 21036 

1.29669 

5.09 

0.7068 

2 

0.5850 

2.048 

2.054 

3455.9 

2  19.7 

142  42.7 

9  30.9 

1.21211 

1.29609 

5.20 

0.7157 

3 

0.5878 

2.  060 

2.061 

34  47-3 

2  19.2 

141  46.3 

927.1 

1. 21389 

1.29548 

530 

0.7243 

4 

0.5905 

2.073 

2.069 

34  35.3 

2  18.4 

140  49.7 

923.3 

1.21545 

1.29487 

5.40 

0.7326 

h        5 

0.5932 

+  2.085 

+  2.077 

34  20.7 

2  17.4 

13953.0 

9  19.6 

+1. 21670 

+1.29425 

+  5.50 

+  0.7406 

(21.0)    6 

0.5960 

2.095 

2.085 

34  04.7 

2  16.3 

138  56.1 

915.8 

1.21748 

1.29364 

5.60 

0.7484 

7 

0.5987 

2.103 

2.092 

33  49.0 

2  15.3 

13759.0 

911.9 

1. 2 1 780 

1.29302 

5.70 

0.7559 

8 

0.6014 

2.108 

2.099 

33  35-2 

2  14.3 

137  01.7 

9  08.1 

1.21775 

1.29239 

5.80 

0.7632 

9 

0.6042 

2.1 1 1 

2.106 

33  24.2 

2  13.6 

13604.2 

904.3 

1. 21746 

1. 29176 

5.89 

0.7702 

10 

0.6069 

+  2.II3 

+  2.II3 

33  17. 1 

2  13.1 

13506.6 

9  00.4 

+1.21716 

+1.29114 

+  5.98 

+  0.7770 

XT 

0.6097 

2.II4 

2.I20 

33  13.5 

2  12.9 

13408.7 

856.6 

1.21705 

1. 29051 

6.08 

0.7836 

12 

0.6124 

2.II5 

2.127 

33  12.5 

2  12.8 

^33  10.7 

852.7 

1. 21729 

1.28988 

6.17 

0.7900 

13 

0.61 5 1 

2. 119 

2.134 

33  12.6 

2  12.8 

132  12.4 

848.8 

1.21798 

1.28925 

6.25 

0.7962 

14 

0.6179 

2.124 

2.I4I 

33  12.4 

2  12.8 

131  14.0 

844.9 

1.21915 

1.28863 

6.34 

0.8021 

15 

0.6206 

+  2.133 

+  2.148 

3309.9 

2  12.7 

130  15.4 

8  41.0 

+1.22070 

+1.28801 

+  6.42 

+  0.8079 

z6 

0.6233 

+  2.144 

+  2.155 

33  04-4 

2  12.3 

129  16.6 

837.1 

+1.22245 

+1.28739 

+  6.51 

+  0.8134 

300 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

1 

FOR  WASHINGTON  MEAN  MIDNIGHT. 

1 

Solar  Day. 
(Sid.  Hour.) 

1 

T 

/ 
In  Time. 

/' 

G 

} 
In  Arc. 

In  Time, 
h     m 

Log  g. 

Log  h. 

i 

Log,-. 

In  Time, 
s 

In  Arc. 

In  Time. 

y 

s 

0       • 

h    m 

0       > 

n 

Aug. 

i6 

0.6233 

+  2.144 

+  2.155 

33  04.4 

2  12.3 

129  16.6 

837.1 

+1.22245 

+1.28739 

+  6.51 

+  0.8134 

17 

0.6261 

2.156 

2. 161 

32  55-1 

2  II.7 

128  17.6 

833.2 

1. 22421 

1.28678 

6.59 

0.8188 

i8 

0,6288 

2.169 

2.168 

32  42.4 

2  10.8 

127  18.4 

8  29.2 

1.22578 

I.28617 

6.67 

0.8240 

19 

0.6316 

2.182 

2.174 

32  27.5 

2  09.8 

126  19.0 

825.3 

1. 22701 

1.28556 

6.74 

0.8290 

20 

0-6343 

2.192 

2.180 

32  II.7 

208.8 

125  19.5 

821.3 

1.22780 

1.28496 

6.82 

0.8339 

b 

21 

0.6370 

+  2.200 

+  2.186 

31  56-7 

2  07.8 

124  19-7 

8  17.3 

+1.22816 

+1.28437 

+  6.90 

+  0.8385 

(2^.0) 

22 

0.6398 

2.205 

2.192 

31  43-8 

2  06.9 

123  19.7 

813.3 

1.22817 

1.28379 

6.97 

0.8430 

23 

0.6425 

2.207 

2.198 

31  34-5 

206.3 

122  19.6 

809.3 

1.22798 

1.28322 

7.04 

0.8473 

24 

0.6453 

2.209 

2.204 

31  28.9 

205.9 

121  19.2 

805.3 

1.22781 

1.28265 

7.10 

0.8515 

1 

1 

25 

0.6480 

2.210 

2.210 

31  26.9 

2  05.8 

120  18.7 

8  01.3 

1. 22781 

1.28209 

7.17 

0.8555 

26 

0.6507 

+  2.2II 

+  2.216 

31  27.6 

2  05.8 

119  18.0 

757.2 

+1.22814 

+I.28155 

+  7.23 

+  0.8593 

27 

0.6535 

2.214 

2.222 

31  29.2 

205.9 

118  17.2 

753.2 

1.22888 

T. 28102 

7.29 

0.8630 

28 

0.6562 

2.219 

2.228 

31  30.3 

2  06.0 

117  16.2 

749.1 

1.22999 

1.28050 

7.35 

0.8666 

29 

0.6589 

2.227 

2.233 

31  29.3 

2  06.0 

116  15.0 

745.0 

1.23140 

1.27999 

7.41 

0.8700 

30 

0.6617 

2.236 

2.239 

31  25.2 

205.7 

115  13.6 

740.9 

1.23289 

1.27949 

7.47 

0.8732 

31 

0.6644 

+  2.247 

•f  2.244 

31  17.6 

2  05.2 

114  12.1 

736.8 

+1.23432 

+  I.279OI 

+  7.52 

+  0.8763 

Sept. 

I 

0.6672 

2.257 

2.250 

31  07.3 

204.5 

113  10.4 

732.7 

1.23549 

1.27855 

7.57 

0.8793  ' 

2 

0.6699 

2.266 

2.256 

3055.0 

203.7 

112  08.6 

728.6 

1.23627 

1.27810 

7.62 

0.8821  ' 

3 

0.6726 

2.272 

2.261 

30  42.4 

2  02.8 

III  06.6 

724.5 

1.23660 

1.27766 

7.67 

0.8847 

1 

4 

0.6754 

2.277 

2.266 

30  3i»o 

2  02.1 

no  04.5 

720.3 

1.23654 

1.27724 

7.71 

0.8873 

h 

5 

0.6781 

+  2.278 

+  2.271 

30  22.2 

2  01.5 

109  02.2 

7  16.2 

+1. 23621 

+1.27684 

+  7.76 

+  0.8897  1 

(»8.o; 

)   6 

0.6808 

2.278 

2.277 

30  16.7 

2  01. 1 

107  59.8 

7  I2.0 

1.23578 

1.27646 

7.80 

0.8919 

7 

0.6836 

2.277 

2.282 

30  14.8 

2  OI.O 

106  57.2 

707.8 

1.23545 

I.2761O 

7.84 

0.8941 

8 

0.6863 

2.276 

2.287 

30  16.0 

2  01. 1 

105  54.5 

703.7 

1.23539 

1.27575 

7.87 

0.8960 

9 

0.6891 

2.277 

2.292 

30  19.0 

2  01.3 

104  51.7 

659-5 

1.23575 

1.27543 

7.90 

0.8979 

10 

0.6918 

-f  2.280 

+  2.297 

30  22.4 

2  01.5 

103  48.7 

655.2 

+1. 23661 

+I.27512 

+  7.94 

+  0.8996 

IZ 

0.6945 

2.286 

2.302 

30  24.2 

2  01.6 

102  45.6 

6  51.0 

1.23786 

1.27484 

7-97 

0.9012 

12 

0.6973 

2.295 

2.307 

3023.4 

2  01.6 

loi  42.4 

646.8 

1.23940 

1.27457 

7.99 

0.9027 

13 

0.7000 

2.305 

2.312 

30  19-4 

2  01.3 

100  39.1 

6  42.6 

1. 24106 

1-27433 

8.02 

0.9040 

14 

0.7027 

2.316 

2.317 

30  1 1.8 

2  00.8 

99  35-7 

6  38.4 

1.24262 

Z.274II 

8.04 

0.9052 

15 

0.7055 

+  2.327 

+  2.321 

30  01.5 

2  00.1 

98  32.2 

634.1 

+1.24393 

+1.27391 

4-8.06 

+  a9o63 

16 

0.7082 

2.337 

2.326 

29  49-7 

I  59-3 

97  28.5 

6  29.9 

1.24484 

1.27374 

8.08 

0.9073 

17 

0.71 10 

2.344 

2.331 

29  38.0 

158.5 

96  24.8 

625.7 

1.24535 

1.27358 

8.09 

0.9081 

z8 

0.7137 

2.348 

2.336 

29  28.0 

I  57-9 

95  2I.I 

6  21.4 

1.24549 

1.27345 

8.11 

0.9088 

19 

0.7164 

2.351 

2.341 

29  20.9 

1574 

94  17-2 

6  17. 1 

1.24539 

1.27335 

8.12 

0.9094 

h 

20 

0.7192 

+  2.351 

+  2.346 

29  17-4 

I  57.2 

93  13-3 

6  12.9 

+1.24523 

+1.27326 

+  8.13 

+  0.9098 

(0.0) 

21 

0.7219 

2.351 

2.350 

29  17.6 

I  57.2 

9209.3 

608.6 

1.24516 

1.27320 

8.13 

0.9101 

22 

0.7246 

2.351 

2.355 

29  20.7 

157-4 

91  05.3 

6  04.4 

1.24539 

1.27317 

8.13 

0.9103 

23 

0.7274 

2.352 

2.359 

29  25.4 

1  57.7 

9001.2 

6  00. 1 

1.24600 

1.27315 

8.14 

0.9104 

24 

0.7301 

2.356 

2.364 

29  30.1 

I  58.0 

88  57.1 

555.8 

1.24699 

1.27317 

8.14 

0.9103 

25 

0.7329 

+  2. 362 

+  2.369 

29  33-3 

I  58.2 

87  53-0 

551.5 

+1.24832 

+1.27320 

+  8.13 

+  0.9102 

26 

0.7356 

2.370 

2.374 

29  33-8 

158.3 

86  48.8 

5  47-3 

1.24986 

1.27326 

8.13 

.  0.9098  : 

27 

0.7383 

2.379 

2.379 

29  31.0 

I  58.1 

85  44-7 

543.0 

1.25137 

1.27334 

8.12 

0.9094  1 

28 

0.741 1 

2.389 

2.384 

29  25.3 

1  57.7 

84  40.5 

538.7 

1.25273 

1.27345 

8.11 

0.9088 

29 

0.7438 

2.398 

2.388 

29  17.2 

I  57.1 

83  36.4 

5  34-4 

1-25375 

1.27358 

8.09 

0.9081 

30 

0.7466 

+  2.405 

4-2.393 

29  08.2 

I  56.5 

82  32.2 

530.2 

+1-25437 

+1.27373 

+  8.08 

+  0.9073 

Oct 

I 

0-7493 

+  2.409 

+  2.398 

28  59.7 

I  56.0 

81  28.1 

525.9 

+1.25459 

+  I.2739I 

->-8.o6 

4-  0.9063 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
I  (Sid.  Hour.) 

b 

/ 

/' 

G 

H 

Log^. 

Log>4. 

• 

2 

Log  /. 

1 

In  Time. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

y 

8 

8 

0      • 

h     m 

0       « 

h     m 

n 

r 

Oct. 

I 

0.7493 

+  2.409 

+  2.398 

28  59.7 

I  56.0 

81  28.1 

525.9 

+1.25459 

+I.27391 

+  8.06 

+  0.9063 

2 

0.7520 

2.4II 

2.403 

28  53.2 

155.5 

80  24.0 

5  21.6 

1.25450 

I.27411 

8.04 

0.9052 

3 

0.7548 

2.4II 

2.407 

28  49.8 

1  55.3 

79  19.9 

5  17.3 

1.25427 

1.27434 

8.02 

0.9040 

4 

0.7575 

2.410 

2.412 

2849.7 

I  55.3 

78  15.9 

513-1 

1.25406 

1.27458 

7.99 

0.9027 

b 

5 

0.7602 

2.409 

2.417 

28  52.9 

I  55.5 

7711.9 

508.8 

1.25407 

1.27485 

7.96 

0.9012 

(1.0) 

6 

0.7630 

+  2.409 

+  2.422 

28  58.2 

I  55-9 

76  07.9 

504.5 

+1.25446 

+1.27514 

+  7.94 

+  0.8995 

7 

0.7657 

2.4II 

2.427 

29  04.4 

I  56.3 

75  04.0 

500.3 

1.25530 

1.27545 

7.90 

0.8978 

8 

0.7685 

2.416 

2.432 

29  09.8 

I  56.7 

74  00.2 

456.0 

1.25657 

1.27578 

7.87 

0.8959 

9 

0.7712 

2.424 

2.437 

29  13.0 

I  56.9 

72  56.4 

451.7 

1.25820 

1. 276 1 3 

7.83 

0.8938 

lO 

0.7739 

2.434 

2.442 

29  13.0 

I  56.9 

71  52.7 

447.5 

1. 26001 

1. 2765 1 

7.79 

0.8917 

II 

0.7767 

+  2.445 

+  2.448 

2909.5 

I  56.6 

70  49.0 

443.3 

-t-l. 26180 

+1.27690 

+  7.75 

+  0.8893 

12 

0.7794 

2.457 

2.453 

29  03.1 

I  56.2 

6945.4 

4  39.0 

1. 26341 

I.27731 

7.71 

0.8869 

13 

0.7821 

2.468 

2.459 

28  54.8 

I  55.7 

68  41.9 

434.8 

1. 2647 1 

1.27774 

7.66 

0.8843 

^4 

0.7849 

2.476 

2.464 

28  45.8 

I  55-1 

67  38.5 

4  30.6 

1.26559 

1. 27819 

7.61 

0.8815 

15 

0.7876 

2.482 

2.470 

28  37-9 

I  54-5 

66  35.2 

426.3 

1. 26612 

1.27865 

7.56 

0.8786 

i6 

0.7904 

+  2.486 

+  2.475 

28  32.3 

I  54.2 

65  32.0 

4  22.1 

+1.26639 

+1.27913 

+  7.51 

+  0.8755 

17 

0.7931 

2.488 

2.481 

28  30.0 

I  54.0 

64  28.9 

4  17.9 

1.26653 

1.27963 

7.45 

0.8723 

i8 

0.7958 

2.489 

2.486 

28  31.0 

I  54-1 

63  25.9 

4  13.7 

1.26672 

1. 28014 

7.40 

0.8689 

19 

0.7986 

2.489 

2.492 

28  35.2 

154.3 

62  23.0 

409.5 

1. 26716 

1.28067 

7.34 

0.8654 

20 

0.8013 

2.491 

2.498 

28  41.2 

I  54.7 

61  20.2 

405.3 

1.26793 

1.28121 

7.27 

0.8617 

h 

21 

0.8040 

+  2.496 

4  2.504 

28  47-7 

I  55.2 

60  17.6 

4  01.2 

+1.26908 

+1.28177 

+  7.21 

+  0.8578 

(a.o) 

22 

0.8068 

2.502 

2.510 

28  53.1 

1  I  55.5 

59  15.0 

357.0 

1.27060 

1.28233 

7.14 

0.8538 

23 

0.8095 

2.5II 

2.516 

28  56.2 

I  55.7 

58  12.7 

352.8 

1.27233 

1.28291 

7.07 

0.8496 

24 

0.8123 

2.521 

2.522 

28  56.2 

I  55-7 

57  10.4 

348.7 

I.27415 

1.28350 

7.00 

0.8452 

25 

0.8150 

2.533 

2.528 

28  53-1 

I  55.5 

5608.3 

344.6 

1.27586 

1.28410 

6.93 

0.8406 

26 

0.8177 

+  2.543 

■+-  2.534 

28  47-4 

I  55.2 

5506.3 

340.4 

+1.27729 

+1.28471 

+  6.85 

+  0.8359 

27 

0.8205 

2.552 

2.541 

28  40.3 

I  54-7 

54  04.5 

336.3 

1.27838 

1.28533 

6.78 

0.8309 

28 

0.8232 

2.560 

2.547 

28  33.1 

154.2 

53  02.8 

3  32.2 

1.27909 

1.28595 

6.70 

0.8258 

29 

0.8260 

2.564 

2.554 

28  27.3 

153.8 

5201.3 

328.1 

1.27946 

1.28658 

6.61 

0.8205 

30 

0.8287 

2.566 

2.560 

28  24.0 

I  53.6 

50  59.9 

324.0 

1.27961 

1.28722 

6.53 

0.8150 

31 

0.8314 

+  2.567 

+  2.567 

28  23.7 

I  53.6 

49  58.7 

319.9 

+1.27975 

+1.28786 

+  6.45 

+   0.8092 

Nov. 

I 

0.8342 

2.568 

2.574 

28  26.5 

153.8 

48  57.6 

315.8 

1.28005 

1.28851 

6.36 

0.8033 

2 

0.8369 

2.569 

2.581 

28  31.7 

I  54.1 

47  56.7 

3  11.8 

1.28065 

1.28916 

6.27 

0.7971 

3 

0.8396 

2.573 

2.588 

28  38.0 

I  54.5 

46  55-9 

307.7 

I.28165 

1.2S981 

6.18 

0.7907 

4 

a  8424 

2.579 

2.595 

28  44.0 

.  I  54-9 

45  55.3 

303.7 

1. 28310 

1.29047 

6.08 

0.7841 

h 

5 

0.8451 

+  2.588 

+  2.602 

28  48.2 

I  55.2 

44  54-9 

259.7 

+  1.28488 

+1.29112 

+  5.99 

+  0.7772 

(8-0) 

6 

0.8479 

2.599 

2.609 

28  49.5 

I  55-3 

43  54.6 

255.7 

1.28693 

1. 29178 

5.89 

0.7701 

7 

0.8506 

2.613 

2.617 

28  47-5 

I  55.2 

42  54.4 

2  51.6 

1.28899 

1.29243 

5.79 

0.7627 

8 

0.8533 

2.627 

2.624 

28  42.4 

154.8 

41  54-4 

247.6 

1.29096 

1.29309 

5.69 

0.7551 

9 

0.8561 

2.640 

2.632 

28  34.9 

I  54-3 

4054-5 

243.6 

1.29263 

1.29374 

5.59 

0.7471 

10 

0.8588 

+  2.651 

+  2.640 

28  26.4 

153.8 

39  54.8 

2  39.6 

+1.29396 

+1.29439 

+  5.48 

+   0.7389 

II 

0.8615 

2.661 

2.648 

28  18.3 

I  53.2 

38  55.2 

235.7 

1.29494 

1.29503 

5.37 

0.7304 

12 

0.8643 

2.668 

2.656 

28  11.8 

I  52.8 

37  55.8 

231.7 

1.29563 

1.29567 

5.27 

0.7216 

13 

0.8670 

2.672 

2.664 

28  08.0 

I  52.5 

36  56.6 

2  27.7 

1. 29614 

1.2963 I 

5.16 

0.7124 

14 

0.8698 

2.676 

2.672 

28  07.5 

152.5 

35  57-4 

223.8 

1.29664 

1.29694 

5.05 

0.7030 

15 

0.8725 

+  2.679 

+  2.680 

28  09.7 

I  52.6 

34  58.4 

2  19.9 

-+1.29732 

+1.29756 

+  4.93 

+    0.6931 

16 

0.8752 

■1-  2.683 

t  2.688 

28  14. 1 

I  52.9 

33  59.5 

2  16.0 

+1.29828 

+1.29818 

+  4.82 

+  0.6829 

302 


INDEPENDENT  STAR-NUMBERS,  1903, 


(CONSTANTS  OF  STRUVE  AND  PETERS.) 

FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

T 

/ 

/' 

G 

H 

I. 

°8^. 

Log  A. 

• 

t 

Log*'. 

In  Time. 

In  Time. 

s 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

y 

s 

0 

h    m 

0       » 

h     m 

tt 

Nov. 

i6 

0.8752 

+  2.683 

+  2.688 

28  14. 1 

152.9 

33  59.5 

2  16.0   +1. 

29828 

+1.29818 

+  4.82 

+  0.6829 

17 

0.8780 

2.689 

2.697 

28  19.3 

153-3 

33  00.8 

2  12.0       I. 

29959 

1.29879 

4-70 

0.6723 

i8 

0.8807 

2.697 

2.705 

28  23.9 

I  53.6 

32  02.2 

208.1       I. 

30123 

1.29939 

4.58 

0.6613 

19 

0.8834 

2.708 

2.714 

28  26.5 

153-8 

31  03.8 

2  04.2        I. 

30314 

1.29998 

4.47 

0.6499 

b 

20 

0.8862 

2.721 

2.722 

28  26.3 

153.8 

30  05.5 

2  00.3        I. 

•30514 

1.30055 

4.35 

0.6380 

(4.0) 

21 

0.8889 

+  2.734 

+  2.731 

28  23.1 

I  53.5 

2907.3 

I  56.5    +1 

.30710 

+1. 30112 

+  4.22 

+  0.6256 

22 

0.8917 

2.748 

2.740 

28  17.2 

153.1 

28  09.2 

I  52.6        I 

.30884 

1. 30168 

4.10 

0.6127 

23 

0.8944 

2.760 

2.749 

28  09.5 

I  52.6 

27  ".3 

I  48.7        I, 

.31027 

1.30222 

3.97 

0.5993 

24 

0.8971 

2.771 

2.758 

28  01.2 

I  52.1 

26  13.5 

I  44.9        I 

.31132 

1.30275 

3.85 

0.5853 

25 

0.8999 

2.778 

2.767 

27  53.7 

I  51.6 

25  15.8 

I  41.0        I< 

.31207 

1.30327 

3.72 

0.5707 

26 

0.9026 

+  2.784 

+  2.776 

27  48.0 

I  51.2 

24  18.2 

I  37.2    +1 

.31255 

+1.30378 

+  3.59 

+  0.5555 

27 

0.9054 

2.788 

2.786 

27  45.1 

X  51.0 

23  20.8 

I  33.4        I 

•31294 

1.30427 

3.46 

0.5395 

28 

0.9081 

2.791 

2.795 

27  45.0 

I  51.0 

22  23.5 

I  29.6        I 

.31341 

1.30474 

3.33 

0.5228 

29 

0.9108 

2.794 

2.805 

27  47.3 

1 51.2 

21  26.2 

I  25.7        I 

.31411 

1.30520 

3.20 

0.5053 

30 

0.9136 

2.799 

2.814 

27  51.0 

1 51.4 

20  29.1 

I  21.9        I 

.31514 

1.30564 

3.07 

0.4869 

Dec. 

I 

0.9163 

+  2.807 

+  2.824 

27  54.8 

1 51.7 

19  32.1 

I  18. 1     +1. 

.31658 

+1.30607 

+  2.93 

+  0.4676 

2 

0.9190 

2.817 

2.833 

27  57.3 

I  51.8 

18  35.2 

I  14.3        I 

.31836 

1.30648 

2.80 

0.4471 

3 

0.9218 

2.831 

2.843 

27  57.5 

I  51.8 

17  38.3 

I  10.5        I 

.32039 

1.30687 

2.66 

0.4256 

4 

0.9245 

2.846 

2.852 

27  54.6 

I  51.6 

16  41.5 

I  06.8        I. 

.32251 

1.30724 

2.53 

0.4027 

h 

5 

0.9273 

2.862 

2.862 

27  48.6 

1 51.2 

15  44.9 

I  03.0        I. 

.32456 

1.30760 

2.39 

0-3785 

(6.0) 

6 

0.9300 

+  2.878 

+  2.872 

27  40.1 

1 50.7 

14  48.3 

0  59.2     +1 

.32641 

+1.30794 

+  2.25 

+  0.3526 

7 

0.9327 

2.892 

2.882 

27  30.2 

I  50.0 

13  51.8 

0  55.4        I, 

•32794 

1.30826 

2.11 

a  32  50 

8 

0.9355 

2.905 

2.892 

27  20.0 

149.3 

12  55.3 

0  51.7        I. 

.32911 

1.30856 

1.97 

0.2953 

9 

0.9382 

2.914 

2.902 

27  II.O 

148.7 

II  58.8 

0  47.9        I. 

32999 

1.30884 

1.83 

0.2633 

lO 

0.9409 

2.922 

2.912 

27  04.2 

148.3 

II  02.5 

044.1        I. 

33065 

1. 30910 

1.69 

0.2285 

II 

0.9437 

+  2.928 

+  2.923 

27  00.1 

I  48.0 

10  06.2 

0  40.4    +1. 

33125 

+1.30934 

+  1.55 

+  0.1906 

12 

0.9464 

2.933 

2.933 

26  58.8 

I  47.9 

909.9 

0  36.6        I. 

-33193 

1.30956 

1. 41 

a  1489 

13 

0.9492 

2.938 

2.943 

26  59.8 

I  48.0 

8  13.6 

0  32.9        1. 

.33281 

1.30975 

1.27 

0.1026 

14 

0.9519 

2.945 

2.953 

27  01.9 

I  48.1 

7  17.4 

0  29.1        I. 

-33400 

1.30993 

1. 12 

0.0506 

15 

0.9546 

2.955 

2.963 

27  03.9 

148.3 

6  21.2 

0  25.4        I. 

•33551 

1. 31009 

0.98 

9.9914 

16 

0.9574 

-t-  2.966 

+  2.973 

27  04.5 

148.3 

525.1 

0  21.7    +1. 

•33726 

+1.31023 

+  0.84 

+  9.9226 

17 

0.9601 

2.980 

2.984 

27  02.8 

I  48.2 

4  29.0 

0  17.9        I 

-33917 

1.31034 

0.69 

9.8406 

18 

0.9628 

2.995 

2.994 

26  58.3 

147.9 

332.8 

0  14.2        I. 

.34106 

1-31043 

0.55 

9.7392 

19 

0.9656 

3.011 

3.004 

26  51. 1 

1 47.4 

2  36.7 

0  10.4        I 

.34282 

1.31050 

0.40 

9.6065 

h 

20 

0.9683 

3.025 

3-OI5 

26  41.8 

I  46.8 

I  40.7 

0  06.7        I 

.34428 

1.31055 

0.26 

9.4143 

(6.0) 

21 

0.971 1 

+  3.037 

+  3.025 

26  31.6 

I  46.1 

0  44.6 

0  03.0    +1 

.34541 

4-1. 31058 

+  0.11 

+  9.0605 

22 

0.9738 

3.047 

3.035 

26  21.6 

I  45.4 

359  48.5 

23  59.2        I 

.34620 

1.31059 

—  0.03 

-  8.4733 

23 

0.9765 

3-055 

3.045 

26  13.1 

144.9 

358  52.4 

23  55.5        1 

.34672 

1.31057 

0.17 

9.2416 

24 

0.9793 

3.060 

3.055 

26  06.7 

I  44.4 

357  56.3 

23  51-7        I 

•34708 

I. 31054 

0.32 

9-5039 

25 

0.9820 

3.064 

3.066 

26  03. 1 

I  44.2 

35700.1 

23  48.0        I. 

•34744 

I. 31048 

0.46 

9.6661 

26 

0.9848 

+  3.068 

+  3.076 

26  01.9 

I  44.1 

356  04.0 

2344.3     +1 

.34794 

+1. 31040 

-0.61 

-  9-7839 

27 

0.9875 

3-073 

3.087 

26  02.5 

I  44.2 

355  07.9 

2340.5        I. 

•34872 

1. 31030 

0.75 

9.8763 

28 

0.9902 

3.081 

3.097 

26  03.7 

144.2 

354  11.7 

23  36.8        I. 

34985 

I.3IOI7 

0.90 

9.9524 

29 

0.9930 

3.091 

3.107 

26  04.2 

I  44-3 

353  15-5 

23  33.0        I. 

35130 

1.31003 

1.04 

0.0170 

30 

0.9957 

3.104 

3.117 

26  02.9 

I  44.2 

352  19.2 

23  29.3        I. 

•35301 

1.30986 

1. 18 

0.0730 

31 

0.9984 

+  3.I19 

+  3.128 

2559.0 

143.9 

351  22.9 

23  25.5     +1. 

.35488 

+1.30967 

-1.33 

—  a  1226 

32 

1.0012 

+  5.135 

+  3.138 

25  52.2 

143-5 

35026.5 

23  21.8    +1. 

35673 

+1.30947 

-1.47 

-0.1669 

BESSELIAN  AND  INDEPENDENT  STAR-NUMBERS,  1903.  303 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 


FOR  WASHINGTON  SIDEREAL  TWELVE  HOURS. 


Mean 
Solar  Date. 


Jan. 


Feb. 


0.72 
10.70 
20.67 
30.64 

9.61 


Log^'. 


19-59 

Mar.     1.56 

"•53 
21.50 

31.48 

Apr.   10.45 
20.42 

30.39 

May  10.37 
20.34 


June 


July 


30.31 
9.29 

19.26 

29.23 

9.20 


+  9.1293 
9.2232 

9.2959 
9-3528 

9.3978 

+  9.4336 
9.4626 

9.4871 

9.5088 

9.5295 

+  9.5505 
9.5726 

9-5963 
9.6217 

9.6482 

+  9.6755 
9.7028 

9.7293 

9.7544 
9.7777 


1^%B'. 


19.18    +9.7988 


Aug. 


29.15 
8.12 

18.09 


9.8175 

9.8337 
9.8477 


28.07  ,     9.8597 


Sept.  7-04  I  +  9-8701 
17.01  I  9.8795 
26.99       9.8882 

Oct.     6.96       9-8971 


16.93 


9.9064 


26.90  I  +  9.9168 
Nov.    5-88  :      9-9283 


15.85 
25.82 

Dec.     5-79 

15-77 
25.74 
35-71 


9.941 1 
9-9550 
9-9696 

+  9.9846 

9-9994 
+  0.0136 


+  0.9636 
0.9604 

0.9547 
0.9472 
0.9391 

+  0.9313 

0.9253 
0.9218 

0.9215 

0.9246 

+  0.9306 
0.9389 
0.9486 
0.9586 
0.9678 

+  0.9755 
0.9810 

0.9840 

0.9842 

0.9817 

+  0.9769 

0.9703 
0.9626 

0.9547 
0.9476 

+  0.9422 
0.9394 

0.9395 
0.9428 

0.9488 

+  0.9569 
0.9661 

0.9753 
0.9835 

0.9897 

+  0.9933 
0.9940 

+  0.9915 


LogC 


—  0.5065 
a  8076 

0.9744 
1.0840 

1.1600 

—  1. 2128 
1.2475 
1. 2671 
1.2731 
1.2661 

—  1.2458 
1.2113 
1. 1602 
1.0882 
0.9872 

—  0.8391 

0.5929 

—  9.9178 

+  0.3582 
0.7263 

+  0.9150 

1-0374 
1.1232 

1.1847 

1.2278 

+  1.2558 
1.2705 
1.2724 
1. 2615 
1.2369 

+  1. 1967 

I.I373 
1.0523 

0.9286 
0.7338 

+  0.3368 

—  0.0602 

—  0.6468 


LogA 


+  1. 3041 
1.2835 

1.2473 
1.1928 

1. 1 148 

+  1.0030 

0.8337 
+  0.5283 

-9.1746 

0.5624 

-  0.8467 
1.0076 
1.1147 
1.1898 
1.2429 

-  1.2790 
1.3009 
1. 3102 
1.3074 
1.2923 

-  1.2642 
1.2211 

1. 1595 
1.0729 

0.9482 

-  a7528 

-  0.3553 
+  0.0836 

0.6696 

0.9040 

+  1.0469 

1. 1443 

1.2131 
1.2609 

1. 2917 

+  1.3077 

1.3098 

+  1.2981 


/' 


+  0.415 

0.515 
0.608 

0.694 

0.769 

+  0.835 
0.893 
0.944 

0.993 
1.041 

+  1.092 

1.149 
1. 214 

1.286 

1.368 

+  1.456 

1.550 
Z.648 
1.746 
1.842 

+  1-934 
2.019 

2.096 

2.165 

2.225 

+  2.279 
2.329 
2.376 
2.425 
2.478 

+  2.537 
2.605 

2.683 

2.770 

2.865 

+  2.966 

3.068 

+  3-170 


G' 


7338 

69  50 
66  15 

62  58 

60  02 

57  29 
55  21 
53  37 
52  13 
51  05 

5007 

49  13 
48  18 

47  17 
46  09 

44  51 
43  25 
41  52 
40  15 
38  35 

3656 
35  20 
33  52 
32  32 
31  24 

30  29 

29  47 
29  18 

28  59 
28  48 

28  41 

28  33 
28  21 
28  02 

27  35 

26  58 
26  13 
25  22 


If 


350  57 

341  31 

331  55 
322  06 


Log  g'. 


Log  h. 


312  01 

I. 

301  40 

+  1. 

291  05 

280  20 

269  33 

258  48 

248  15 

+  1 

237  58 

228  00 

218  21 

209  02 

19958 

+  I 

191  05 

182  19 

173  35 

164  48 

155  54 

+  1 

146  46 

137  23 

127  42 

"7  43 

107  26 

+  1 

9656 

86  18 

75  39 

65  05 

5441 

+  I 

44  32 

34  38 

24  57 

15  28 

6  06 

+  I 

35647 

347  25 

+  1 

+  0.9815 

0.9879 
0.9931 

0.9975 

I.00I4 


0054 

.0100 
.0160 

0237 

.0336 
.0456 

•0597 
•0755 
-0924 

.1098 

.1271 

.1438 

•1595 
.1739 

.z868 

.1982 

.2081 

.2166 

2240 

2307 

.2369 
.2432 

-2499 

-2574 
.2659 

-2758 
.2868 
.2987 

•3"3 
-3242 

.3367 
.3487 

.3597 


.3096 

-3065 
.3017 

-2957 
.2891 

.2828 
.2776 

•2743 
-2732 
-2744 

-2779 
.2830 

.2891 

•2954 
.3012 

-3059 
.3091 

-3105 
.3101 
.3078 

-3039 
.2986 

.2926 

.2864 

.2807 

-2763 
-2736 
-2733 
-2753 
.2793 

.2850 
.2914 
.2978 

•3034 
-3077 

.3101 
-3105 
.3087 


Log*. 


-0.1438 

0.4449 
0.61 17 

0.7213 
0.7973 

-  0.8500 
0.8848 
0.9044 
0.9104 
0.9034 

-  0.8831 
0.8486 

0.7974 
0.7255 
0.6244 

-  0.4763 
0.2301 

-  9-5551 
+  9.9954 

0.3635 

+  0.5523 
0.6747 
0.7605 
a82i9 
0.8651 

+  0.8931 
0.9077 

0.9097 
0.8988 

0.8742 

+  0.8339 
0.7746 
0.6896 

0.5659 
0.3710 

+  9.9741 

-9.6974 

-  0.2841 


The  above  numbers  give  the  same  reductions  from  mean  to  apparent  place  as  are  employed  in  com- 
puting the  apparent  places  of  the  fixed  stars,  given  on  pages  324-399,  from  the  mean  places,  given  on 
pages  304-311.  In  order  to  render  exact  interpolation  possible  through  intervals  of  ten  days,  all  short 
period  terms  have  been  omitted. 
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FIXED  STARS,  1903. 


MEAN  PLACES  FOR 

1903.0.     (January  0.826*, 

1 — 

Washington.) 

1 

1 

Name  of  Star. 

Magni- 
tude. 

I 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

h      m        s 

8 

0             »               n 

M 

33  Piscium 

47 

0    00    22.254 

+     3.0716 

-    6  15  00.68 

+     20.137 

a  Andromedae 

2.1 

0    03    22.310 

3.0938 

+  28  33  17.65 

19.882 

/?  Cassiopeiae  . 

2.4 

0   03    59.875 

3.1785 

+  58  36  53.21 

19.863 

22  Andromedae 

4.9 

0   05    16.605 

3.1058 

+  45  31  56.95 

20.037 

y  Pegasi  {Algenib)  . 

2.8 

0    08    14.390 

3.0852 

+  14  38  39.54 

20.024 

ff  Andromedae 

4.4 

0    13    15.482 

+     3.1246 

+  36  14  50.84 

+      19.966         , 

t  Ceti 

3.6 

0    14    29.160 

3-0572 

-    9  21  41.82 

19.977 ; 

44  Piscium 

5.8 

0    20    25.798 

3.0739 

+    I  24  09.03 

1 

19.944 

P  Hydri  . 

2.8 

0    20    39.721 

3.2176 

-  77  48  02.01 

20.283 ' 

12  Ceti 

6.0 

0    25    05.326 

3.0620 

-    4  29  35.56 

19.926 1 

TT  Andromedae 

4.4 

0    31    41.868 

+     3.1948 

+  33  II  07.55 

•  + 19.856 

a  Cassiopeiae  (var.) 

2.3 

0  34  59.895 

3-3802 

+  56  00  19.55 

19.781  ■ 

P  Ceti      . 

2.2 

0  38  43.265 

3.01 31 

-  18  31  08.01 

19.803 

21  Cassiopeiae  . 

5-7 

0  39  13.943 

3.8860 

+  74  27  28:57 

19.727 1 

0  Cassiopeiae  . 

4-7 

0  39  19.006 

3.3264 

+  47  45  12.93 

19.746 1 

S  Piscium 

4.8 

0  43  38.935 

4-    3.1092 

+    7  03  26.11 

1 
+ 19.640 

Y  Cassiopeiae  . 

2.3 

0  50  50.911 

3-5893 

f6o  II   29.65 

19.550 

■■>/  fi  AndromedaF; 

4.0 

0  51  21.98.6 

3.3174 

+  37  58-  23.86 

19.575 

43  Cephei  (H.) . 

4.6 

0  55  23.710 

7.4355 

+  85  44  13.13 

19.460 

e  Piscium 

4-3 

0  57  54.479 

3. 1 102 

+    7  22  04.76 

19.436 

P  Andromedae 

2.2 

I  04  17.872 

+    3.3473 

+  35  06  22.95 

■1- 19.146 

K  Tucanae 

4.9 

I   12  28.743 

2.0417 

-69  23  29.15 

1 

19.142 

f  Piscium 

5.1 

I   12  47.697 

3.0917 

+    3  06  13.54 

19.018 

e'  Ceti     , 

3.6 

I   19  10.477 

2.9976 

-    8  41  01.59 

18.647 

a  Ursae  Minoris  {Polaris) 

2.2 

I  23  49.77* 

25.8359 

+  88  47  22.84 

18.724  1 

38  Cassiopeiae  . 

5-9 

I  24  00.099 

+   4-3979 

+  69  45  56.17 

+ 18.643 

ij  Piscium 

3.7 

I  26  17.464 

3.2041 

+  14  50  45-29 

18.640 ' 

0  Andromedae 

4.2 

I  31  06.033 

3.5056 

+  40  55  13.58 

18.107 

TT  Piscium 

S-5 

I  31  57.288 

3-1750 

+  1 1  38  43.69 

18.489 ' 

a  Eridani  (^Achernar) 

0.4 

I  34  06.133 

2.2379 

-  57  43  46.28 

18.340 

V  Piscium 

4.6 

I  36  22.947 

•f   3.1186 

+    4  59  48.90 

+ 18.303 

0  Piscium 

4.4 

I  40  16.214 

3.1636 

-♦-    8  40  10.81 

18.203 , 

:  Ceti      . 

3.6 

I  46  40.344 

2.9598 

-  10  48  50.65 

17.887 

—  /9  Arietis 

2.8 

I  49  16.753 

3.3061 

•f  20  20  02.47 

17-700 

50  Cassiopeiae  . 

4-1 

I   55  08.306 

5.0381 

+  71  57  07.60 

17.589 

Y  Andromedae 

2.2 

I  57  56.494 

+   3.6665 

+  41  51  52.13 

•f  17.400 

va  Arietis 

2.1 

2  01  42.178 

3.3736 

•f  23  00  14.26 

17.142 

^  Trianguli 

3-1 

2  03  46.126 

3. 5578 

+  34  31  43.16 

17.149 

..--^^Ceti 

4.5 

2  07  51.441 

3-1755 

+    8  23  30.46 

16.991  , 

Y  Trianguli 

4-3 

2  II  32.693 

3.5549 

+  33  23  55.56 

16.782 

67  Ceti 

•■  • 

5.6 

2  12  08.668 

-♦-   2.9900 

-    6  52  08.52 

+ 16.695 

H  Hydri  . 

• 

4.2 

2  20  01.220 

1.0549 

-  69  06  02.55 

16.440 

I  Cassiopeiae  . 

• 

4.6 

2  21  03.961 

4.8870 

+  66  57  59.62 

16.378 

P  Ceti      . 

• 

4-5 

2  23  00.016 

-♦-   3.1850 

+    8  01   31.79 

16.2(12 

fi  Hydri  . 

• 

5-3 

2  33  42.807 

-    1.3808 

-  79  31   57.55 

T5.6('>7 

^  Ceti      . 

• 

4.1 

2  34  30.589 

+   3-0721 

-    0  05  22.78 

1 

-♦■  15.665 

>    '  0  Persei  . 

k                  • 

4.2 

2.37  34.230 

4.0771 

+  48  49  06.46 

15.405 

Y  Ceti      .... 

3.6 

2  38  16.400 

+   3.1048 

+    2  49  38.01 

+  15.303   • 
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MEAN  PLACES  FOR 

1903.0.     (January  0.826**, 

Washington.) 

Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

h      m        s 

s 

0         '         •' 

n 

ff  Arietis 

5-5 

2    46   08.126 

+   3.3062 

4-  14   40    57.02 

+ 14.972 

47  Cephei  (H.) 

5-7 

2    53    10.058 

7.7926 

4-79    02    08.88 

14.601 

c  Arietis 

4.6 

2  53  39-793 

3.4232 

4-  20    57    09.29 

14.552 

a  Ceti                          ... 

2.6 

2  S7  12.465 

3.1320 

+    3  42  33-86 

Z4.269  ' 

fi  Persei  {A/g(?l)      (var.) 

2.3 

3  01  51.241 

3.8892 

4-40  34  56.01 

14.058 

48  Cephei  (H.) 

S'5 

3  07  59.603 

+   7.4578 

+  77  22  43.57 

4-  13.O17 

C  Arietis 

» 

4.8 

3  09  19.432 

3.4415 

4-  20  41  06.56 

13.505 

a  Persei . 

1 

1.9 

3  17  23.603 

4-  4.2632 

+  49  30  58.48 

13.031 

1        t  Hydri  . 

1 

5.7 

3  18  21.918 

-   1.5764 

-77  44  34-33 

13.036 

t     '/  Tauri    . 

4-3 

3  25  30.987 

+   3.3075 

4-  12    36    16.28 

12.514 

e  Eridani 

3.7 

3  28  21.592 

4-    2.8245 

-    9  47  10.69 

+  ".343 

d  Persei . 

k 

3-1 

3  36  00.894 

4.2550 

+  47  28  39.73 

H.746 

— ^^  Camelopardalis 

4.6 

3  40  06.597 

6.2649 

4-71  02  01.21 

11.434 

ly  Tauri  . 

» 

3.1 

3  41   42.993 

3-5595 

+  23  48  19-59 

11.325 

C  Persei  . 

3-0 

3  48  01.934 

4-    3.7629 

+  31  35  45-07 

10.902 

Y  Hydri  . 

3-3 

3  48  44.102 

—   0.9780 

-74  32   10.79 

4-  10.981 

£  Persei  . 

3.0 

3  51   20.537 

4-   4.0158 

+  39  43  47-69 

10.645    ' 

y  Eridani 

» 

3.0 

3  53  30.214 

2.7979 

-13  47  03.19 

10.401 

A^  Tauri  . 

4.6 

3  58  57.544 

3.5414 

4-21  49  01.78 

10.044 

c  Persei  . 

4-3 

4  01  37.011 

4.3427 

+  47  27  13-77 

9.869 

0'  Eridani 

1 

4.2 

4  07  07.811 

4-   2.9266 

-    7  05  24.78 

+    9.564 

y  Tauri   . 

1 

3.8 

4  14  16.323 

3.4102 

+  15  23  37.19 

8.898 

e  Tauri  . 

1 

3.6 

4  22  57.084 

4-   3.4993 

4-18  57  56.04 

8.203 

i       S  Mensae 

i 

5.6 

4  24  31-243 

-   4.1811 

-  80  26  28.92 

8.184 

m  Persei  . 

6.0 

4  26  35.263 

4-  4.2120 

+  42  51  25.25 

7.950 

!        a  Tauri  (Aldebaran) 

I.O 

4  30  21.206 

4-    3.4387 

4- 16  18  52.41 

+    7.454 

T  Tauri  . 

4-5 

4  36  25.320 

3.5972 

4-  22^  46  16.00 

7-130 

a  Camelopardalis 

44 

4  44  24.210 

5.9401 

4-66  10  42.10 

6.498 

/  Tauri   . 

5-2 

4  45  41-911 

3.5064 

4- 18  40  30.18 

6.351 

t  Aurigae 

2.8 

4  50  40.512 

3.9022 

+  33  00  46.13 

5.950 

C  Aurigae 

3.9 

4  55  4.1  ^^o^ 

4-   4.1875 

4-40  5^oj^^ 

+    5.529 

II   Ononis 

4-7 

-riy  -m-s^ 

3.4257 

4-15  16  09.49 

5.235 

;       /?  Eridani 

> 

2.9 

5  03  04.862 

2.9487 

-    5  12  41.56 

4-853 

a  Aurigae  {Capella) 

0.1 

5  09  31-315- 

4.4269 

+  45  53  58.97 

3.951 

?  Orionis  {Rigel) 

0.3 

5  09*52.542 

2.8818 

-    8  18  48.33 

.     4-349 

T  Orionis 

> 

3.8 

5  12  53-779 

4-    2.9120 

-    6  56  56.27 

4-    4.086 

/5  Tauri  . 

1.8 

5  20  09.563 

3.7904 

4-28  31   32.99 

3.291 

X  Aurigae 

5-0 

5  26  24.821 

3.9030 

4-  32  07  14.08 

2.914 

'           Groombridge  966 

6.4 

5  26  44.989 

8. 0006 

4-74  58  48.75 

2.915   1 

rT  Orionis  {var.) 

2.3 

5  27  03.040 

S.0638 

-    0  22   14.43 

2.870 

a  Lcporis 

2.7 

5  28  27.119 

4-    2.6453 

-  17  53  29.38 

4-    2.750 

,           Groombridge  944 

6.4 

5  30  50-436 

18.7061 

+  85  08  57.34 

2.540 

€  Orionis 

i;8 

5  31    17.468 

3.0431 

-    I   15  48.85 

2.506 

a  Columbae 

2.7 

5  36  08.196 

2.1722 

-  34  07  32.32 

2.045 

K  Orionis 

2.3 

5  43  09.360 

2.8446 

-    9  42   13.82 

1.469 

1        5  Draconis 

4.4 

5  44  35-888 

4-   0.1012 

-65  46  18.82 

+    1-345 

V  Aurigae 

4.1 

5  44  45-999 

4.1568 

+  39  07  13.45 

1-345 

a  Orionis  (var.) 

1 

0.9 

5  49  55-215 

4-    3.2475 

4-    7  23  21.31 

4-    0.891 

20 
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1 

MEAN  PLACES  FOR 

1903^.     (January  0.826*, 

Washington.) 

Name  of  Star. 

Magnl- 
tade. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

/3  Aurigae         .         .       *  . 

2.0 

h      m       s 

5  52  24.841 

s 
+   4.4014 

0        «         •« 

4-44  56  16.64 

+    0.657 

6  Aurigfp 

2.9 

5  53  06.404 

4.0913 

4-37  12  21.97 

+    0.512 

V  Orionis 

4-5 

6  02  02.042 

3.4262 

+  14  46  49.12 

—    0.203 

22  Camelopardalis  (H.)    . 

4-7 

6  08  09.559 

6.6198 

4-69  21   15.99 

0.827 

71  Geminorum 

3-5 

6  09  01.381 

3.6227 

4-  22    32    06.71 

0.805 

tJL  Geminorum 

3.2 

6  17  05.555 

+    3.6308 

4-22    33    49.33 

-    1.608 

^*  Aurigae^ 

5-1 

6  17  25.771 

4.6266 

4-49    20    16.05 

1.527 

a  Argils  (  Canopus)  . 

-0.8 

6  21  47.919 

I.3318 

-52    38    33.33 

1.895 

y  Geminorum 

4.2 

6  23  12.223 

3.5631 

4-20    16    25.85 

2.042 

Y  Geminorum 

2.0 

6  32  06.524 

3.4672 

4-  16   28    56.42 

2.847 

ff  Geminorum 

3-2 

6  37  57-887 

+    3.6933 

4-25    13    39.00 

-    3-324 

^Aurigae 

5-4 

6  39  44.996 

4.3310 

+  43  40  27.50 

3.299 

t  a  Canis  Majoris  {Sirius') 

-1.4 

6  40  52.425 

2.6435 

-  16  34  58.33 

4.764 

$  Geminorum 

3-7 

6  46  23.826 

+   3-9591 

4-  34  04  42.70 

4.081 

C  Mensae 

5-6 

6  48  07.623 

-  4-9235 

-80   42   41.49 

4-097 

e  Canis  Majoris 

1-5 

6  54  48.814 

+  2.3573 

-28    50   23.32 

-   4.746 

51  Cephei  (H.) 

5-3 

6  55  12.81* 

29.5684 

4-87    12    06.26 

4.819 

C  Geminorum  {var.) 

4.0 

6  58  21.395 

3.5613 

4-20    42    46.33 

5.057 

d  Canis  Majoris 

1.9 

7  04  26.798 

2.4380 

-  26    14    20.20 

5-560  ' 

63  Aurigae 

5-2 

7  04  59.120 

+  4-1345 

+  39  28  44.81 

5. 6x1 

/^  Volantis  (z/ar.) 

3-9 

7  09  34.274 

-  0.4973 

-70  20  28.96 

-    5.915 

25  Camelopardalis  (H.)  . 

5-3 

7  10  42.364 

+  12.8893 

+  82  35  57.74 

6.134 

S  Geminorum 

3-5 

7  14  19.869 

3.5874 

+  22  09  40.47 

6.403 

Piazzi  vii,  67 

5-7 

7  20  47.602 

6.2853 

+  68  39  51.26 

6.966 

fi  Canis  Minoris 

31 

7  21  53-470 

3.2560 

+    8  29  06.17 

7.058 

a*  Geminorum  {Castor)  . 

1.9 

7  28  24.728 

+   3.8348 

+  32  06  06.32 

-    7.625 

"j"  a  Canis  Min.  (Procyon)  . 

0-5 

7  34  13.482 

3.1427 

+    5  28  25.46 

9.049 

/9  Geminorum  (Pollux)  . 

1.2 

7  39  22.899 

3.6773 

+  28  15  38.80 

8.479 

(p  Geminorum 

50 

7  47  33.753 

3.6782 

+  27  01  01.92 

9.094 

26  Lyncis 

5-8 

7  47  39.172 

4.3852 

+  47  48  59.05 

9.079 

Groombridge  1374 

5-6 

7  48,  35.742^ 

4-  7.2664 

+  74  10  38.99 

-    9.184 

01*  Cancri 

6.6 

7  5i  03.791 

3.6355 

+  25  39  31.01 

9.651    1 

3  Ursae  Majoris  (H.) 

5-5 

8  03  09.990 

6.0264 

+  68  45  36.20 

10.257   , 

15  Argfts  {p)     . 

3-1 

8  03  24.772 

2.5545 

-  24  01  27.68 

Z0.229 

C^  Cancri 

4.8 

8  06  39.011 

3-4458 

+  17  56  26.28 

X0.651    . 

/5  Cancri 

3.8 

8  II    15.331 

+   3.2565 

+    9  29  05.14 

-  10.916  1 

,     30  Monocerotis 

3.9 

8  20  48.871 

+   3.0000 

-    3  35  23.01 

11.576 

d  Chamaeleontis 

r 

4.6 

8  23  33.466 

-    1.7273 

-77  10  18.13 

11.735 

Tj  Cancri 

5-4 

8  27  06.058 

+   3.4759 

+  20  46  15.31 

12.057 

(T  Hydrae 

4-5 

8  33  41.304 

3. 1390 

+    3  40  56.13 

12.471 

Y  Cancri 

4.9 

8  37  40.468 

4-    3-4786 

+  21  49  03.36 

-  12.772 

e  Hydrae 

3.5 

8  41  38.419 

3.1806 

+    6  46  29.90 

13.044 

tf*  Cancri  {mean) 

5.5 

8  48  19.724 

3.6706 

+  30  56  49.28 

13.457 

(  Ursae  Majoris 

3.3 

8  52  34- 209 

4.1281 

+  48  25  22.06 

13.957 

(1^  Ursae  Majoris 

5-0 

9  01  52.039 

5.3381 

+  67  31  43.04 

14.357 

K  Cancri 

5.1 

9  02  29.680 

+   3.2538 

+  II  03  31.58 

-  14.341 

ft  Hydrae 

4.0 

9  09  19.125 

3-1243 

+    2  43  25.57 

15.051 

;       fi  Aighs  .... 

2,0 

9  12  08.259 

+   0.6743 

-69  19  03.40 

'   14.812 

t  Periodic  corrections  given  in  the  Appendix  are  still  to  be  applied  to  the  positions  of  Sirius  and  Procyon. 
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MEAN  PLACES  FOR  1903.0.     (January  0.826*,  Washington.) 


Name  of  Star. 


y: 


t  ArgCls  . 
a  Lyncis 
a  Hydras 

Draconis  (H.) 
if  Ursae  Majoris 

6  Ursae  Majoris 
lb  Leonis  Minoris 
o  Leonis 
C  Chamaeleontis 
e  Leonis 

pL  Leonis 
19  Leonis  Minoris 

n  Leonis 

a  Leonis  (Regulus) 
32  Ursae  Majoris 

*  k  Ursae  Majoris 

Y^  Leonis 

fi  Hydrae 
'  p  Leonis  Minoris 

a  Antliae 

9  Draconis  (H,) 

p  Leonis 
41  Leonis  Minoris 

tj  Argils  {var.) 
^  I  Leonis 

d*  Chamaeleontis 
^46  Leonis  Minoris 

Groombridge  1706 
a  Ursae  Majoris 

'       Tj  Octantis 

i 

I      p^  Leonis 
I       ^  Ursae  Majoris 
$  Leonis 

Y  Ursae  Majoris 
d  Crateris 

T  Leonis 
t     U  Draconis .     . 
^  Hydrae 
u  Leonis 
X  Ursae  Majoris 

/5  Leonis 

Y  Ursae  Majoris 
Tt  Virginis 
o  Virginis 
e  Corvi  . 

4  Draconis  (H.) 

Y  Corvi   . 
2  Canum  Venaticorum 


Magni- 
tude. 


2.6 

3-3 
2.1 

4-5 
4.8 

3-2 

4-7 
3.8 

5.2 
3-2 

4.0 
5.2 

5.0 
1-3 
5-7 

3.6 
2.5 

4-1 

4-3 

'4.'5 

5.0 
4.0 

5-1 
1-6 

5-3 

4-7 

3-9 
6.3 

2.0 

6.1 

6.2 

3-2 

2.7 

3.7 
3-9 

5-1 
4.0 

3.8 
4.4 

3-9 

2.2 

2.4 
4.6 

4-3 
3-2 

5-1 

2.7 

6.0 


Rifi^t  Aacenaion. 


m 


O 
O 
O 
O 
O 

O 
O 


9  14  29.532 

9  15  08.897 

9  22  49.268 

9  23  17.970 

9  25  55-017 

9  26  22.451 
9  28  17.039 

9  35  58.494 
9  36  45-255 
9  40  20.827 

9  47  14.902 

9  51  44-783 

9  55  05-303 
o  03  12.440 

o  10  59.852 

II  15.036 

14  37-566 

21  23.932 

22  16.649 
22  42.728 

26  51.977 

27  42.291 
o  38  08.625 
o  41  17:758 
o  44,09.591 

44  52.629 

47  53.366 
52  12.593 

57   44-876 

00  00.03* 

01  57.386 

04  12.821 
08  57.081 

13  14.510 

14  29.417 

22  56.954 

25  39.204 

28  13.769 
31  58.940 

40  55-903 
44  06.774 

48  43-943 
55  54-140 
00  16.107 

05  08.080 

07  39-699 

10  48.969 

11  16.115 


Annual 
Variation. 


+  1.6043 

3.6667 
2.9488 

8.8931 

5-3803 

+  4.0370 
3.6887 
+  3.2061 
—  1.6152 
+  3.413^ 

+  3-4194 
3-6893 
3.1732 

3.1994 
4.4069 

+  3-6356 

3.3134 
2.9000 

3.4827 
2.7412 

4-  5.2169 

3.1635 

-3.2690 

2.3182 

3.1574 

+  0.6061 
3.3666 

4.9253 
+  3-7382 
-0.3155 

+  3.0616 

3.3895 
3.1968 

3-2507 
2.9966 

-f  3.0860 
3.6094 
2.9442 

3.0715 
3.1843 

+  3.0633 
3.1751 
3.0745 
3.0574 
3.0795 

4-  2.8620 

3-0803 

4-  3.0187 


Declination. 


-58  52 

+  34  48 

-  8  14 

+  81  45 

4-70  15 

4-52  07 

+  36  49 

4-  10  20 

-80  30 

+  24  13 

4-26  27 

+  41  31 

4-  8  30 

4- 12  26 

+  65  ^5 

+  43  23 

4-  20  19 

-  16  20 

4-37  12 

-  30-  34 

4-76  12 

+  9  48 

+  23  41 

-59  10 

4-  II  03 

-80  01 

+  34  44 

+  78  17 

4-62  16 

-  84  04 

4-  2  28 

+  45  01 

4-21  03 

+  33  37 

-14  15 

+  3  23 

+  69  51 


-31 
-  o 

4-48 


19 

17 
19 

06 

14 

09 
16 


+  15 
+  54 
+  7 

+  9 

-  22  04 

4-78  09 

-  17  00 
4-41  12 


04.91 
10.69 
16.44 
20.24 
25.10 

10.99 

42.54 
02.01 

19.64 

15.74 

50.41 
04,07 
35.28 
29.23 
32.80 

56.37 

56.54 
27.32 

^5-7^ 
26.33 

46.25 

21.35 
46.88 
28.08 
30.69 

42.86 
16.68 

23.70 
29.19 

19.47 

56.18 

29.75 
18.79 

25-29 
12.71 

25.96 
59-42 

15-24 
17.28 

02.17 

51.58 
02.74 
18.77 
18.14 
49.07 

18.91 

".75 
00.19 


Annual      i 
Variation. 


5.036 
5.068 
5.481 
5.568 

5.613 

■ 

6.253 

5.833 
6.250 

6.238 

6.461 

6.831 
7.01 1 
7.169 
7.501 
7.834 

7.870    I 
8. 1 16 
8.299 
8.364 
8.290   I 

8.423 
[8.446 
[8.772   ' 
8.885   I 
8.992 

8.983 

9.345 
9.21 1 

9.383 
9.369 

9.487 
9.488 
9.692 
9.605 
9.458 

9.802 
9.843 

9.909 
9.858 

9.957 

20.117 
20.01S 
20.075 
20.014 
20.039 

20.016 
20.008 
20.068 


308 


FIXED  STARS,  1903. 


MEAN  PLACES  FOR 

1903.0.     (January  0.826*,  Washington.) 

Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

P  Chamaeleontis 

4-5 

b     m         8 
12    12    38.690 

s 
+  3.4250 

e         •             ft 
-78    46     24.98 

ff 
-19.999 

6  Ursae  Minoris  (B.) 

6.2 

12    14    23.883 

0.2710 

+  88  14  15.35 

19.949 

fj  Virginis 

4.0 

12    14    56.599 

3.0690 

-   0  07  39.91 

20I031 

a}  Crucis 

0.9 

12    21     II. 861 

3.3038 

-62  33  41.47 

20.000 

^  Corvi   . 

3.1 

12    24    50.657 

3.0998 

-  15  58  31.45 

20.077 

— -^  Canum  Venaticorum 

4-4 

12    29    08.335 

+  2.8587 

+  41  53  04.23 

—  19.605 

/?  Corvi   . 

2.8 

12    29    17.381 

3.1435 

-22  51  37.25 

19.944 

K  Draconis 

3.8 

12    29    20.801 

2.5839 

+  70  19  22.41 

19.872 

;'  Virginis  (mean) 

2.9 

12    36    44.736 

3.0393 

-    0  55  02.70 

19.785 

"v  31   Comae  Berenices 

5.1 

12    46    58.464 

2.9251 

+  28  04  06.54 

19.651 

32*  Camelopardalis  (H.) 

5-2 

12    48    24.415 

+  0.4145 

+  83  56  24.64 

-  19.585 

a  Canum  Venaticorum 

3.2 

12    51    29.498 

2.8123 

+  38  50  31.80 

19.494 

S  Muscae 

3.8 

12  55  35.340 

4.0554 

-71  01  32.44 

19.491 

e  Virginis 

3.1 

12  57  20.903 

2.9865 

+  11  28  49.55 

19.407 

0  Virginis 

4.6 

13  04  55.595 

3.1023 

-    5  01   16.37 

19.287 

20  Canum  Venaticorum 

4-7 

13  13  11.700 

+  2.6971 

+  41  04  59.73 

- 19.018 

a  Virginis  (Spua)  . 

I.I 

13  20  04.899 

3.1556 

-  10  39  18.21 

18.868 

K  Octantis 

5-4 

13  25  08.63* 

8.8845 

-85  17  20.87 

18.702 

C  Virginis 

3.6 

13  29  44.976 

3.0537 

-   0  06  00.09 

18:490 

B.  A.  C.  4536 

5-0 

13  30  28.022 

2.6828 

+  37  40  45-52 

18.509 

m  Virginis 

5-4 

13  36  31-175 

+  3.1439 

-    8  12  49.08 

-  18.262 

-  7}  Ursae  Majoris 

• 

1.9 

13  43  43.183 

2.3691 

+  49  47  50.13 

18.051 

jj  Bootis 

2.8 

13  50  03.973 

2.8568 

+  18  53  01.76 

18.142 

0  Apodis  (var.) 

5-0 

13  55  51.550 

5.7040 

-76  19  43.27 

17.568 

fi  Centauri 

0.7 

13  56  58-411 

4.1956 

-59  54  18.48 

17.525 

TT  Hydrae 

3.6 

14  00  50.728 

+  3.4066 

-26  12  54.85 

- 17.470 

^^  Draconis 

3.7 

14  01  45.815 

1.6238 

+  64  50  21.70 

17.272 

if  Bootis 

4.8 

14  05  58.627 

2.740Z 

+  25  33  03.49 

17.171 

«  Virginis 

4.2 

14  07  43.208 

+  3.1953 

-    9  49  20.49 

16.88  z 

4  Ursae  Minoris 

4.9 

14  09  13.098 

-0.2995 

+  78  00  11.75 

16.918 

^^  a  Bootis  [A returns) 

0.2 

14  II   14.205 

+  2.7352 

+  19  41   14.10 

-  18.851 

d  Octantis 

5.0 

14  II   19.085 

9. 1 195 

-83  13  25.72 

16.858 

X  Bootis 

4-3 

14  12  41.838 

2.2837 

+  46  32  00.88 

16.628 

X  Virginis 

4-7 

H  13  5^-55^ 

3.2291 

-12  55  29.13 

16.703 

0  Bootis 

4.1 

14  21  53.722 

2.0434 

+  52  17  56.25 

16.731 

- P  Bootis 

3.6 

14  27  38.996 

+  2.5867 

+  30  47  49.31 

-  15.915 

5  Ursae  Minoris 

4-5 

14  27  43-339 

-0.1767 

+  76  07  38.19 

16.003 

a'  Centauri 

0.2 

14  33  00.338 

+  4.0459 

-60  26  06.83 

15.015 

33  Bootis 

5-3 

H  35  13-689 

2.2344 

+  44  49  22.64 

15.665   1 

a  Apodis 

4-1 

14  35  47-146 

7.2424 

-78  37  59.52 

15.615 

e  Bootis 

2.6 

14  40  45.051 

+  2.6203 

+  27  28  58.59 

-15.305 

a*  Librae  . 

2.9 

14  45  30.626 

+  3.3119 

-  15  38  19.86 

15. 1 19 

fi  Ursa?  Minoris 

2.2 

14  50  58.995 

-  0.2166 

+  74  33  06.89 

14.719 

/?  Bootis 

3.7 

14  58  17.542 

+  2.2600 

+  40  46  22.70 

14.320 

/'  Scorpii 

3.4 

14  58  23.459 

3.5023 

-  24  54  03.04 

14.322 

^  Bootis 

3-5 

15  II  35.536 

+  2.4192 

+  33  40  35.24 

-13.566 

,S  Librae 

2.9 

15  II  47.154 

3.2234 

-    9  01  30.75 

13.452 

fi^  Bootis 

4-5 

15  20  49.567 

+  2.2662 

+  37  43  01.74 

- 12.749 
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MEAN  PLACES 

FOR 

'1903.0.     (January  0.826^  " 

Washington.) 

Name  of  Star. 

MaKni- 
tade. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

p  Octantis 

5-7 

h     m        s 
15   20   50.88* 

s 
+  13.1668 

0                  «                       H 
-84       08        33.36 

n 
-  12.750 

^  Ursae  Minoris 

3.2 

15    20   52.731 

-  0.1245 

4-72         10        44.89 

12.814 

P  Coronae  Borealis . 

3-9 

15    23   49.791 

+  2.4736 

4-29        26        23.50 

12.549 

a  Coronae  Borealis . 

2.3 

15    30   34-841 

2.5391 

4-  27   02    27.20 

12.263 

a  Serpentis 

2.7 

15  39  29.364 

2.9523 

4-   6  43  50.04 

XI.492 

c  Serpentis 

3.7 

15  45  58.792 

+  2.9875 

4-     4   46    10.44 

—  10.996 

C  Ursae  Minoris 

4.6 

15  47  30.681 

—  2.2275 

+  78   05    35.04 

10.958 

t  Coronae  Borealis . 

4.1 

15  53  34-259 

+  2.4819 

+  27   09   30.63 

10.573 

S  Scorpii 

2.6 

15  54  35.750 

3.5404 

-22    20   45^12 

10^464 

/Ji  Scorpii 

2.9 

15  59  47-681 

3.4818 

-  19    32    24.50 

10.067 

tp  Herculis 

4.2 

16  05  42.810 

+   X.8892 

4-45  II  20.60 

-      9.551 

d^  Apodis 

4.9 

16  05  50.008 

8.8131 

-  78  27  06.66 

9.634 

Groombridge  2320 

5-5 

16  06  03.360 

0.1480 

4-68  03  56.10 

9.509 

d  Ophiuchi 

2.8 

16  09  15.681 

3.1405 

-    3  26  41.20 

9.458 

<r  Coronae  Borealis . 

5-3 

16  II  02.749 

2.2454 

4-34  06  15.56 

9.246 

•  -^  f  Herculis 

3.9 

16  16  49.515 

+   1.8025 

4-46  32  38.93 

-      8.694 

;'  Apodis 

4.0 

16  18  33.414 

4-  9.0641 

-78  40  47.25 

8.668 

71  Ursae  Minoris 

5.0 

16  20  19.887 

—   1. 8041 

+  75  58  44.48 

8.193 

ly  Draconis 

2.8 

16  22  40.593 

4-  0.8057 

4-6i  44  01.17 

8.201 

1       a  Scorpii  (Anfares) 

1.2 

16  23  27.495 

3-6724 

-  26  13  01.09 

8.225 

/S  Herculis 

2.8 

16  26  62.950 

+  2.5770 

4-  21    42   02.36 

—   8.014 

A  Draconis 

5.0 

16  28  10.169 

-  0.1345 

4-68  58  40.82 

7.783 

C  Ophiuchi     . 

2.8 

16  31  48.989 

+   3.2998 

-10   22    15.08 

7.502 

a  Trianguli  Australis 

2.2 

16  38  23.288 

6.3129 

-68  50  59.78 

7.038 

^  Herculis 

3.7 

16  39  34.206 

2.0553 

4-39  06  23.27 

6.985 

«  Ophiuchi 
ye  Ursae  Minoris 

3-4 

16  53  04583 

+  2.8377 

4-     9   31    31.96 

-   5.782 

4-5 

16  55  53.320 

-  6.2960 

4-82  II  51. II 

5.536 

d  Herculis 

5-3 

16  58  01.450 

4"   2.2117 

+  33  42  30.27 

5.364 

71  Ophiuchi 

2.5 

17  04  48.831 

3.4366 

-  15  36  18.07 

4.689 

i       a*  Herculis  ivar.) 

1 

3-2 

17  10  13.450 

2.7341 

4- 14  30  02.14 

4.290 

1 

r  Herculis 

3-4 

17  II  40.080 

4-   2.0880 

+  36  55  05.61 

-   4.197 

0  Ophiuchi 

3-3 

17  16  03.081 

3.6808 

-  24  54  10.66 

3.856 

b  Ophiuchi  (var.)   . 

4.4 

17  20  26.701 

3.6600 

-24  05  11.07 

3.580 

^  Arae 

3.8 

17  22  20.374 

5.4028 

-60  36  12.22 

3.399 

fi  Draconis 

3.0 

17  28  14.437 

1.3536 

4-52  22  22.91 

2.760 

a  Ophiuchi 

2.2 

17  30  25.887 

+   2.7834 

4-12    37   49.14 

—   2.814 

t  Herculis 

4.0 

17  36  43.619 

4-    1.6931 

4-46   03    27.98 

2.029 

to  Draconis 

4.9 

17  37  31.106 

-  0.3555 

4-68  48  10.10 

1.645 

/x  Herculis 

3-5 

17  42  39.717 

4-   2.3466 

+  27  46  37.78 

2.264 

^^'  Draconis 

4.8 

17  43  39.711 

-   1.0766 

+  72  II  47.58 

1.696 

0  Herculis 

3-9 

17  52  55.580 

4-  2.0567 

+  37  15  47.22 

-   0.614 

Y  Draconis 

2.5 

17  54  21.224 

1.3921 

4-51  30  00.41 

0.518 

y^  Sagittarii 

2.9 

17  59  34.556 

+   3.8517 

-30  25  31.82 

-   0.235 

y     d  Ursae  Minoris 

4.4 

18  03  34.25* 

-19.4917 

4-  86  36  48.92 

4-    0.360 

0  Herculis 

3-9 

18  03  45.508 

4-   2.3392 

+  28  44  55.99 

0.331 

//  Sagittarii 

4.1 

18  07  57.726 

4-   3.5869 

-21  05  04.08 

4-    0.695 

71  Serpentis 

3.5 

18  16  17.410 

3.1026 

-    2  55  27.14 

0.733 

X  Sagittarii 

2.9 

18  21  59.073 

4-   3.7029 

-25  28  32.26 

4-    1.721 
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MEAN  PLACES  FOR 

1903.0.     (January 

0.826*, 

Washington.) 

- 

1                          Name  of  Star. 

1 
1 

Masni- 
tnae. 

Right  Ascensioii. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

1 

h     m         8 

B 

0        t          It 

n 

X  Draconis 

3.8 

18    22    48.446 

— 

1.0775 

+  72    41    26.90 

4-    1.617 

'       I   Aquilae 

4.0 

18    29    55.715 

+ 

3.2646 

-    8  18  43.65 

2.295 

'       C  Pavonis 

4.2 

18    31    42.124 

7.0253 

-71  30  41.59 

2.600   1 

a  Lyrae  ( F^ga) 

0.2 

18  33  39-256 

2.0313 

+  38  41  35-34 

3-213   1 

fS  Lyrae  {var.)  . 

3-6 

18  46  29.914 

2.2146 

+  33  14  59-32 

4-034 

a  Sagittarii 

2.3 

18  49  15.029 

+ 

3.7207 

-  26  25  02.97 

•¥   4.200 

50  Draconis      . 

5-6 

18  49  30.425 

— 

1-9134 

+  75  19  10.51 

4-348 

Y  Lyrae 

3-3 

18  55  18.890 

+ 

2.2433 

+  32  33  22.42 

4.786 

C  Aquilae 

3-1 

19  00  57.102 

2.7568 

+  13  43  08.37 

5.170 

t  Lyrae 

5-2 

19  03  50.443 

2.I4II 

+  35  56  51-88 

5.506 

if  Octantis 

5.6 

19  04  48.72* 

+  ZOI.2309 

-89  15  00.31 

+    5.592 

d  Sagittarii 

5-0 

19  II  57.600 

3-5"7 

-  19  07  32.80 

6.175 

d  Draconis 

3-1 

19  12  32.085 

0.0251 

+  67  29  27.27 

6.327 

B  Lyrae   .... 

4.4 

19  13  00.057 

-»- 

2.0807 

+  37  57  38.93 

6.284 

r  Draconis 

4-5 

19  17  25.394 

— 

1.1285 

+  73  10  31.97 

6.754 

X  Ursae  Minoris 

6.5 

19  19  04.91* 

— 

68.6194 

+  88  59  36.60 

4-    6.789 

d  Aquilae 

3-5 

19  20  36.469 

+ 

3.0252 

+    2  55  15.98 

6.987 

p  Cygni  .... 

3-1 

19  26  48.562 

2.4188 

-f-  27  45  20.44 

7-403 

K  Aquilae 

5-0 

19  31  40.431 

3.2294 

-    7  14  35-87 

7.808 

P  Sagittae 

4-5 

19  36  41.529 

2.6939 

4..  1 7  15  03.85 

8.177 

Y  Aquilae 

2.8 

19  41  38.889 

+ 

2.8521 

+ 10  22  35.73 

+    8.599 

^  Cygni  .... 

2.9 

19  41  56.633 

Z.8760 

+  44  53  37-62 

8.670 

a  Aquilae  (A //air)    , 

0.9 

19  46  03.043 

+ 

2.9273 

+    8  36  42.64 

9.327   i 

ff  Draconis 

3-9 

19  48  30.346 

— 

0.1823 

+  70  01   15.08 

9.167 

€  Pavonis 

4.1 

19  49  22.770 

+ 

7.0071 

-73  09  59-79 

7.088 

fi  Aquilae 

3-9 

19  50  32.919 

+ 

2.9470 

+    6  09  51.26 

4-    8.818 

Y  Sagittae 

3-6 

19  54  26.589 

2.6673 

-f  19  13  42.38 

9.624 

c  Sagittarii     . 

4-5 

19  56  41.696 

3-6947 

-27  58  47.10 

9.785 

-  T  Aquilae 

5-7 

19  59  24.103 

2.9310 

+    7  00  14.90 

10.007 

0  Aquilae 

3-3 

20  06  18.025 

3.0965 

-    I  06  33.88 

xa502 

—31  Cygni  .... 

3-9 

20  10  34.670 

+ 

1.890Z 

+  46  26  49.03 

4- 10.819 

K  Cephei  (/r.) 

4.4 

20  12  09.927 

— 

1.9451 

+  77  25  10.04 

10.956 

a*Capricomi  . 

3-7 

20  12  40.414 

+ 

3-3315 

"  12  50  44.59 

10.975 

a  Pavonis 

2.1 

20  17  58.596 

4-7715 

-57  02  46.07 

1 1. 261 

—  r  Cygni  .... 

2-3 

20  18  44.812 

2.1524 

+  39  56  4550  . 

11.409 

It  Capricorni   . 

5-1 

20  21  46.198 

+ 

3.4377 

-  18  31  47.39 

4- 1 1.622 

e  Delphini 

4.0 

20  28  34.747 

+ 

2.8665 

+  10  58  23.96 

12.080 

Groombridge  3241 

6.5 

20  30  25.817 

— 

0.2305 

4-72   12  11.02 

12.215 

a  Delphini                .  •       . 

3.9 

20  35  07.972 

+ 

2.7868 

4-15  34  11.28 

12.573 

/5  Pavonis 

3.4 

20  36  13.395 

5.4572 

-66  33  07.28 

12.628 

-a  Cygni  .... 

1.4 

20  38  07.494 

+ 

2.0445 

+  44  56  00.57 

+  12.757 

<ff  Capricorni  . 

4-3 

20  40  21.247 

3.5586 

-25  37  10.23 

12.762 

c  Cygni  . 

2.6 

20  42  17.186 

2.4271 

+  33  36  24.12 

13.3^4 

fi  Aquarii 

4.8 

20  47  25.372 

+ 

3.2387 

-    9  20  51.24 

13.338    ' 

12  Year  Catalogue  1879  . 

5.3 

20  52  00.293 

— 

2*5900 

+  80  II    19.56 

13.647 : 

1 

V  Cygni  .... 

4-1 

20  53  33-394 

■f 

2.2351 

+  40  47  36.40 

1 

+  13.753 1 

61*  Cygni  .... 

5.4 

21  02  32.875 

2.6847 

+  38  16  19.77 

17.576 

C  Cygni  .... 

1 

3.3 

.  21  08  48.450 

-f 

2.5516 

+  29  49  43-71 

+ 14.648 
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MEAN  PLACES  FOR 

1 

1903.0.     (January  0.826*, ' 

Washington.) 

Name  of  Star. 

Masni- 
tuae. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

T  Cygni  .         .        •.         . 

3.8 

h     m         s 
21     10    55.123 

8 

+     2.3934 

0        •        » 

+  37  37  52.14 

-f-    15.267 

a  Cephei 

2.6 

21     16    15.929 

1.4358 

+  62  10  28.09 

15.  194 

I   Pegasi 

4-3 

21     17    36.028 

2.7738 

+  19  23  21.46 

15.285 

C  Capricorni  . 

3.8 

21    21    07.857 

3.4323 

-22  49  53.86 

15.440 

^  Aquarii 

2.9 

21    26    27.199 

3.1608 

-    5  59  53.22 

15*703 

/9  Cephei  (/^.) 

3-4 

21    27    24.703 

+     0.7902 

+  70  08  05.37 

■^  15.771 

$  Aquarii 

4.8 

21  32  35-344 

3.1967 

-    8  17  21.80 

16.018 

74  Cygni 

5.0 

21    33    03.649 

2.4025 

+  39  58  39.26 

16.074 

A^  Octan^is 

5-4 

21    36    05.318 

9.6620 

-83  09  54.72 

16.210 

.'  '    e  Pegasi 

2.4 

21  39  25.307 

2.9462 

-f-    9  25  48.26 

16.392 

II  Cephei 

4.8 

21    40    30.158 

+     0.8922 

+  70  51  52.88 

+ 16.539 

T^  Cygni 

4-5 

21    43    12.542 

2.2135 

+  48  51  38.15 

16.580 

p.  Capricorni  . 

5-2 

21    48    00.511 

3.2744 

- 14  00  31.06 

16.813 

1 6  Pegasi 

5-1 

21    48    38.888 

2.7278 

+  25  28  07.12 

16.849 

79  Draconis 

6.6 

21    51    39-150 

0.7246 

+  73  14  35.95 

17.000 

- — ,a  Aquarii 

3.0 

22    00   48.144 

■1-     3.0825 

-    0  47  28.34 

+ 17.394 

a  Gruis 

1.9 

22    02    07.332 

3.7902 

-47  25  51.59 

17.278 

TT*  Pegasi 

4-3 

22    05    40.725 

2.6616 

+  32  42  07.49 

17.585 

B  Aquarii 

4.4 

22    II    42.949 

3.1681 

-    8  15  58.97 

17.832 

0  Octantis. 

6.2 

22    13    13.34* 

12.7401 

-86  27  39.71 

17.984 

., —  r  Aquarii  ^. 
T.  Aquarii  ^^^^ 

4.0 

22    16    38.795 

+     3.0996 

-    I  52  34.22 

+ 18.058 

4.6 

22    20    19.396 

3.0641 

+    0  53  06.01 

18.179 

<r  Aquarii 

4.9 

22    25    30.905 

3.1781 

-  II   10  27.82 

18.341 

—  a  Lacertae 

3.9 

22    27    17.659 

2.4660 

+  49  47  01. II 

18.442 

11  Aquarii 

4.2 

22    30    22.337 

3.0836 

-    0  37  03.18 

18.480 

226  Cephei  (B.) 

S'7 

22    30    34.300 

+     Z.069O 

"^75  43  35.41 

+ 18.540 

10  Lacertae 

« 

5-0 

22    34   54.468 

2.6872 

+  38  32  42.94 

18.669 

/5  Octantis 

4.4 

22    36    10.070 

6.3965 

-81  53  24.77 

18.722 

C  Pegasi 

3.5 

22    36    37.447 

2.9911 

+  10  19  29.44 

18.721 

I  Pegasi 

4.1 

22    41    51.471 

2.8859 

+  23  03  18.27 

18.884 

-- ^<  Cephei 

3.6 

22    46    13.532 

+     2.1253 

+  65  41  24.42 

+ 18.891 

l  Aquarii 

3.8 

22  47  33-275 

3. 1 317 

-    8  05  45.07 

19.089 

a  Pis.  Austr.  (Fomalhaui 

) 

1-3 

22    52    17.541 

3.3235 

-30  08  1 1. 21 

X9.007    « 

0  Andromedae 

3.8 

22  57  27.365 

2.7523 

+  41  48  16.47 

19.295 

a  Pegasi  (Markad) 

.  2.5 

22  59  55.698 

2.9857 

+  H  40  59.79 

19.323 

ip  Aquarii 

4-3 

23    09    17.946 

+     3.1077 

-    6  34  19.24 

+  19.364 

0  Cephei 

5-1 

23  H  38.375 

2.4467 

+  67  34  50.59 

19.673 

T  Pegasi 

• 

4.6 

23  15  50.073 

2.9644 

+  23  12  33.50 

19.664 

0  Piscium 

4-3 

23  23  02.832 

3.0417 

+   5  50  46.24 

19.746 

K  Andromedae 

3.8 

23  32  48.854 

2.9248 

+  45  SS  57.38 

19.486 

i  Piscium 

4-3 

23  34  57.646 

+     3.0840 

+    5  06  01.86 

+  19.491 

Y  Cephei 

3.5 

23  35  21.769 

2.4296 

+  77  05  27.56 

20.088 

/  ^  Aquarii 

5-2 

23  39  10.287 

3.1156 

-  18  48  55.37 

19.958 

d  Sculptoris    . 

4.6 

23  43  52.441 

3.1297 

-  28  40  01.00 

19.864 

y^  Octantis 

5.2 

23  46  25.585 

3.6531 

-82  33  28.44 

20.000 

Groombridge  4163 

6.6 

23  50  06.210 

+     2.8689 

+  73  52   13.89 

+  20.023 

w  Piscium 

4.2 

23  54  19.788 

+     3.0789 

+    6  19  34.86 

+ 19.933 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursae  Min. 
{PoiarU). 

Mean 
Solar 
Date. 

51  Cephei 
(Hbv.). 

Mean 
Solar 
Date. 

6  Ursae  Min. 

Mean 
Solar 
Date. 

A  Ursae  Min. 

Mean 
Solar 
Date. 

a  Octantis. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

h  m 

0      t 

h  m 

e        f 

h  m 

0       » 

h   m 

0      ' 

h  m 

0       t 

Jan. 

I  24 

-1-8847 

Jan. 

655 

+87  II 

Jan. 

1803 

+8636 

Jan. 

19  17 

-f-88  59 

Jan. 

1903 

--8914 

0.3 

B 
34.40 

42.0 

0.5 

8 
41.59 

It 
54.8 

0.9 

B 
8.92 

55.1 

I.O 

s 
50.83 

50.0 

1.0 

s 
6.77 

n 

53-1 

1.3 

33.32 

42.1 

1.5 

41.72 

55.2 

1.9 

8.94 

54.7 

2.0 

50.40 

49.6 

2.0 

6.98 

52.8 

2.3 

32.20 

42.2 

2.5 

41.82 

55.5 

2.9 

8.99 

54.3 

3.0 

50.07 

49.2 

3.0 

7.16 

52.5 

3.3 

31.10 

42.3 

3-5 

41.90 

55.8 

3.9 

9.05 

54.0 

4.0 

49.82 

48.8 

4.0 

7.31 

52.2 

4-3 

30.05 

42.4 

4.5 

41.94 

56.2 

4.9 

9.12 

53-6 

5.0 

49.62 

48.5 

5.0 

7.45 

51.8 

5.3 

29.04 

42.5 

5.5 

41.98 

56.5 

5.9 

9.20 

53.3 

6.0 

49.45 

48.2 

5-9 

7.61 

51-5 

6.3 

28.10 

42.5 

6.5 

42.03 

56.8 

6.9 

9.26 

53.0 

7.0 

49.26 

47.9 

6.9 

7.84 

51.1 

7.3 

27.20 

42.6 

7.5 

42.07 

57.1 

7.9 

9.31 

52.7 

8.0 

49.06 

47.6 

7.9 

8.19 

50.7 

8.3 

26.32 

42.6 

8.5 

42.13 

57.4 

8.9 

9.36 

52.4 

8.9 

48.82 

47.3 

8.9 

8.65 

50.4 

9.3 

25.45 

42.7 

9.5 

42.19 

57.7 

9.9 

9.38 

52.1 

9.9 

48.53 

47.0 

9.9 

9.22 

50.0 

10.2 

24.55 

42.8 

10.5 

42.27 

58.0 

10.9 

9.40 

51.8 

10.9 

48.21 

46.7 

10.9 

9.90 

49.6 

II. 2 

23.62 

42.9 

1 1.5 

42.36 

58.3 

II. 9 

9.44 

51.5 

11.9 

47.89 

46.4 

11.9 

10.65 

49.3 

12.2 

22.63 

43.0 

12.5 

42.44 

58.6 

12.9 

9.49 

51.2 

12.9 

47.60 

46.0 

12.9 

11.44 

48.9 

13.2 

21.57 

43.1 

13.5 

42.50 

58.9 

13.9 

9-55 

50.8 

13.9 

47.37 

45-7 

13.9 

12.21 

48.6 

14.2 

20.47 

43.1 

M.5 

42.53 

59.3 

14.9 

9.64 

50.4 

14.9 

47.20 

45.3 

14.9 

12.92 

48.3 

15.2 

19.33 

43-2 

15.5 

42.55 

59.6 

15.9 

9.76 

5a  I 

15.9 

47.13 

45.0 

15.9 

13.58 

48.0 

16.2 

18.18 

43.2 

16.5 

42.52 

60.0 

16.9 

9.90 

49.7 

16.9 

47.15 

44.6 

16.9 

14.18 

47.7 

17.2 

17.06 

43.2 

17.5 

42.46 

60.3 

17.9 

1 0.06 

49.4 

17.9 

47.25 

44.2 

17.9 

14.75 

47-4 

18.2 

15.97 

43.2 

18.5 

42.39 

60.7 

18.9 

10.23 

49.1 

18.9 

47.40 

43.9 

18.9 

15.30 

47.1    1 

19.2 

14.95 

43.1 

19-5 

42.30 

61.0 

19.9 

10.39 

48.8 

19.9 

47.58 

43.6 

19.9 

15.89 

46.8 

20.2 

13.97 

43.1 

20.4 

42.20 

61.3 

20.9 

10.55 

48.5 

20.9 

47.76 

43.3 

20.9 

16.54 

46.4 

21.2 

13.03 

43.1 

21.4 

42.12 

61.5 

21.9 

10.70 

48.2 

21.9 

47.91 

43-0 

21.9 

17.30 

46.0 

22.2 

12.13 

43.0 

22.4 

42.03 

61.8 

22.9 

10.84 

48.0. 

22.9 

48.03 

42.7 

22.9 

18.16 

45.7 

23.2 

11.23 

.  43.0 

234 

41.97 

62.1 

23-9 

10.98 

47-7 

23.9 

48.12 

42.4 

23.9 

19.13 

45.3   . 

) 

24.2 

10.30 

43.0 

24.4 

41.91 

62.4 

24-9 

II. 12 

47.4 

24.9 

48.18 

42.1 

24.9 

20.18 

45.0 

;  25.2 

9.33 

43.0 

25.4 

41.86 

62.7 

25.9 

11.26 

47.1 

25.9 

48.24 

41.8 

25.9    21.28 

44.7 

26.2 

8.31 

43.0 

26.4 

41.80 

63.0 

26.9 

1Z.42 

46.8 

26.9 

48.35 

41.5 

26.9 

22.40 

44.4 

i  27.2 

1 

7.24 

43.0 

27.4 

41.72 

63.3 

27.9 

11.60 

46.5 

27.9 

48.51 

41. 1 

27.9 

23.50 

44.1 

28.2 

6.13 

42.9 

28.4 

41.62 

63.7 

28.9 

11.80 

46.1 

28.9 

48.75 

40.8 

28.9 

24.54 

43.8   , 

29.2 

4.99 

42.9 

29.4 

41.48 

64.0 

29.9 

12.02 

45.8 

29.9 

49.06 

40.4 

29.9 

25.54 

43.6 

30.2 

3.87 

42.8 

30.4 

41.31 

64.4 

30.9 

12.26 

45.5 

30.9 

49.47 

40.1 

30.9 

26.49 

43.3 

31.2 

2.78 

42.7 

31.4 

41. II 

64.7 

31-9 

12.53 

45.2 

31.9 

49.93 

39.7 

31.9 

27.42 

43.0 

32.2 

1-73 

42.6 

32.4 



40.90 

65.0 

32.9 

12.79 

45.0 

32.9 

50.43 

39.4 

32.9    28.35 

42.7 
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CIRCUMPOLAR  STARS. 

m 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

1 
Mean 
Solar 
Date. 

a  Ursae  Min. 
{Poiaris). 

Mean 
Solar 
Date. 

51  Cepbei 

(Hbv.). 

Mean 
Solar 
Date. 

d  Ursae  Min. 

Mean 
Solar 
Date. 

A  Ursae  Min. 

Mean 
Solar 
Date 

a  Octantis. 

Eight 

Asceft- 

■ion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

4    ' 

Declina- 
tion 
South. 

1 

h  m 

e      t 

h  m 

0     ' 

h    m 

0     » 

h  m 

0     » 

h    ni 

0 

Feb. 

123 

+8847 

Feb. 

655 

+87  12 

Feb. 

1803 

+8636 

Feb. 

19  17 

+8859 

Feb. 

1903 

-8914 

1.2 

s 

61.73 

»» 
42.6 

1-4 

8 
40.90 

M 
5.0 

1.9 

s 
12.79 

M 

45-0 

1.9 

8 
50.43 

M 
39.4 

1.9 

8 
28.35 

42.7 

2.2 

60.76 

42.4 

2.4 

40.71 

5.2 

2.9 

13.04 

44-7 

2.9 

50.92 

39.1 

2.9 

29.33 

42.4 

3-2 

>59.85 

42.3 

3.4 

40.50 

5.5 

3.9 

13.28 

44.5 

3-9 

51.42 

38.8 

3.9 

30.39 

42.1 

4-2 

59.00 

42.2 

4-4 

40.30 

5.8 

4.9 

13.50 

44-3 

4.9 

51.87 

38.5 

4.9 

31.57 

41.7 

5-2 

58.16 

42.1 

5.4 

40.13 

6.0 

5-9 

13.72 

44.1 

5-9 

52.27 

38.3 

5.9 

32.86 

41.4 

6.2 

57-33 

42.0 

6.4 

39.96 

6.3 

6.9 

13.93 

43.8 

6.9 

52.63 

38.0 

6.9 

34-26 

41. 1 

7.2 

56.46 

41.9 

7-4 

39.79 

6.5 

7-9 

14.13 

43.6 

7-9 

52.98 

37.7 

7-9 

35.72 

40.8 

8.2 

55-57 

41.8 

8.4 

39.65 

6.8 

8.9 

14.34 

43.3 

8.9 

53.34 

37.4 

8.9 

37.22 

40.5 

1 

1 

9.2 

54.62 

41.7 

9-4 

39.48 

7-1 

9.9 

14-57 

43.1 

9-9 

53.74 

37.1 

9.9 

38.72 

40.3 

I0.2 

53.61 

41.6 

10.4 

39.29 

7-4 

10.9 

14.82 

42.8 

10.9 

54-21 

36.8 

10.9 

40.19 

40.0 

II. 2 

52.59 

41.5 

11.4 

39.07 

7-7 

11.9 

15.10 

42.5 

11.9 

54-75 

36.5 

11.9 

41.58 

39.8 

12.2 

1 

51-55 

41.4 

12.4 

38.83 

8.0 

12.9 

15.39 

42.3 

12.9 

55.39 

36.2 

12.9 

42.91 

39.6 

1    13.2 

50-54 

41.2 

13-4 

38.55 

8.3 

13.9 

15.71 

42.0 

13-9 

56.11 

« 

35.9 

13.9 

44.18 

39.3 

1    14-2 

49.58 

41.0 

14.4 

38.26 

8.6 

14.9 

16.04 

41.8 

14.9 

56.88 

35.6 

14.9 

45.41 

39-1 

I5.I 

48.68 

40.8 

15.4 

37.95 

8.8 

15.9 

16.38 

41.6 

15.9 

5769 

35.3 

15.9 

46.66 

38.8 

16. 1 

47.85 

40.6 

16.4 

37.62 

9.1 

16.8 

16.69 

41.5 

16.9 

58.51 

35.0 

16.9 

47.94 

38.5 

I7.I 

47.08 

40.4 

17.4 

37.31 

9-3 

17.8 

17.00 

413 

17.9 

59.30 

34.8 

17.9 

49.30 

38.3 

I8.I 

46.34 

40.2 

18.4 

37.02 

9.5 

18.8 

17.30 

41.2 

18.9 

60.06 

34-6 

18.9 

50.77 

38.0 

.   19. 1 

4563 

40.0 

19.4 

36.73 

9.7 

19.8 

17-59 

41.0 

19.9 

60.78 

34-4 

19.9 

52.32 

37.7 

20.1 

44.90 

39.8 

20.4 

36.47 

9.9 

20.8 

17.87 

40.9 

20.9 

61.47 

34.1 

20.9 

53.98 

37.5 

21. 1 

1 

44.16 

39.6 

21.4 

36.20 

10. 1 

21.8 

18.16 

40.7 

21.9 

62.16 

33.9 

21.9 

55.67 

37.2 

1    22.1 

43.38 

39.5 

22.4 

35.94 

10.3 

22.8 

18.45 

40.5 

22.9 

62.85 

33-6 

22.9 

57-39 

37.0 

'    23.1 

42.55 

39.3 

23-4 

35.65 

10.6 

23.8 

18.75 

40.3 

23.9 

63.59 

33.4 

239 

59.09 

36.8 

J    24.1 

41.69 

39-1 

24.3 

35.35 

10.8 

24.8 

19.08 

40.1 

24.9 

64.38 

33.1 

24.9 

60.73 

36.6 

t 

25.1 

40.79 

38.9 

25.3 

35.02 

II.O 

25.8 

19.43 

39.9 

25.9 

65.26 

32.8 

25.9 

62.32 

36.5 

26.1 

39.91 

38.7 

26.3 

34.66 

11.3 

26.8 

19.79 

39.7 

26.9 

66.21 

32.6 

26.9 

63.84 

36.3 

27.1 

39.07 

38.4 

27.3 

34-29 

•     11.5 

27.8 

20.17 

39-6 

27.9 

67.21 

32.3 

27.8 

65.33 

36.1 

28.1 

38.29 

38.2 

28.3 

33.88 

11.7 

28.8 

20.55 

39.5 

28.9 

68.26 

32.1 

28.8 

66.79 

35.9 

29.1 

1 

37.57 

37.9 

29-3 

33.48 

II. 9 

29.8 

20.94 

39.4 

29.9 

69.32 

31-9 

29.8 

68.28 

35.7 
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MARCH,  1903. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 


CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursae  Min. 
(Poiaris), 

Mean 
Solar 
Date. 

51  Cephei 
(Hev.). 

Mean 
Solar 
Date. 

6  Ursae  Min. 

Mean 
Solar 
Date. 

A  Ursae  Min. 

Mean 
Solar 
Date. 

a  Octantis. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

h    m 

0      t 

b    m 

0      ' 

h    m 

0      t 

h    m 

0      • 

h    m 

0      f 

Mar. 

I  23 

+8847 

Mar. 

655 

-1-87  12 

Mar. 

1803 

+8636 

Mar. 

19  18 

+8859 

Mar. 

• 

X904 

-89x4 

I.Z 

• 
37.57 

1* 
37.9 

1.3 

s 
33.48 

It 
XI.9 

1.8 

8 
20.94 

M 
39.4 

1.9 

B 
9-32 

M 
31.9 

X.8 

s 
8.28 

n 
35.7 

2.1 

36.94 

37.f 

2.3 

33.09 

12. 1 

2.8 

2X.3I 

39-3 

2.9 

10.38 

31.7 

2.8 

9.83 

35.5 

3.1 

36.37 

37.3 

3.3 

32.70 

12.2 

3.8 

21.65 

39.2 

3.9 

11.38 

31.5 

3.8 

XX.47 

35.2 

4-1 

35.85 

37.1 

4.3 

32.32 

X2.3 

4.8 

21.98 

39.1 

4.9 

12.33 

31.4 

4.8 

13.22 

35.0 

5-1 

35-34 

36.8 

5.3 

31.98 

12.5 

5.8 

22.29 

39.0 

5.8 

13.23 

31.2 

5.8 

15.05 

34.8 

6.1 

34.82 

36.6 

6.3 

31.65 

X2.6 

6.8 

22.60 

38.9 

6.8 

14.09 

31.0 

6.8 

X6.96 

34-6 

7.1 

34.28 

36.4 

7.3 

31.32 

12.8 

7.8 

22.91 

38.8 

7.8 

14.94 

30.9 

7.8 

X8.92 

34.4 

8.1 

33.70 

36.2 

8.3 

30.99 

12.9 

8.8 

23.23 

38.7 

8.8 

15.82 

30.7 

8.8 

20.88 

34.3 

9.1 

33.08 

35.9 

9.3 

30.65 

I3.I 

9.8 

23.57 

38.6 

9.8 

16.74 

30.5 

9.8 

22.8X 

34.2 

lai 

32.43 

35.7 

10.3 

30.29 

13.3 

ia8 

23.92 

38.5 

X0.8 

17.73 

30.3 

10.8 

24.65 

34.0 

IX. X 

31.76 

35-4 

".3 

29.91 

13.4 

11.8 

24.30 

38.4 

11.8 

18.78 

30.x 

XI.8 

26.42 

33.9 

12. 1 

31." 

35.1 

12.3 

29.49 

13.6 

12.8 

24.69 

38.3 

X2.8 

19.93 

29.9 

12.8 

28.x  3 

33.8 

13.1 

30.52 

34.8 

13.3 

29.06 

13-7 

X3.8 

25.08 

38.3 

13.8 

21. X4 

29.7 

13.8 

29.80 

33.6 

X4.X 

29.98 

34.5 

14.3 

28.61 

13.9 

14.8 

25.48 

38.2 

14.8 

22.37 

29.6 

14.8 

31-42 

33.5 

15. 1 

29.51 

34.2 

15.3 

28.X5 

X4.0 

X5.8 

25.87 

38.2 

X5.8 

23.6X 

29.4 

15.8 

33.07 

33.4 

z6.x 

29.13 

33.9 

16.3 

27.69 

X4.0 

x6.8 

26.26 

38.2 

x6.8 

24.83 

29.3 

16.8 

34.76 

33.2 

X7.1 

28.80 

33.6 

".3 

27.25 

X4.1 

X7.8 

26.63 

38.2 

17.8 

26.00 

29.2 

X7.8 

36.54 

33.0 

18. 1 

28.51 

33-3 

18.3 

26.83 

X4.2 

x8.8 

26.98 

38.3 

18.8 

27.13 

29.x 

i8.£; 

38.40 

32.9 

xg.i 

28.23 

33.0 

19.3 

26.44 

X4.2 

X9.8 

27.32 

38.3 

19.8 

28.20 

29.x 

X9.8 

40.36 

32.7 

20.x 

27.92 

32.7 

20.3 

26.05 

14.3 

2a8 

27.65 

38.3 

20.8 

29.24 

29.0 

20.8 

42.35 

32.6 

21. 1 

27.60 

32.4 

21.3 

25.67 

14.3 

21.8 

27.99 

38.3 

21.8 

30.28 

28.9 

21.8 

44-37 

32.5 

22.0 

27.24 

32.2 

22.3 

25.29 

14.4 

22.7 

28.34 

38.2 

22.8 

31.36 

28.8 

22.8 

46.38 

32.4 

23.0 

26.84 

31.9 

23.3 

24.90 

14.5 

23.7 

28.71 

38.2 

23.8 

32.46 

28.6 

23.8 

48.33 

32.3 

24.0 

26.42 

31.6 

24.3 

24.48 

14.6 

24.7 

• 

29.09 

38.2 

24.8 

33.63 

28.5 

24.8 

50. 2  X 

32.3 

25.0 

26.OX 

31.3 

25.3 

24.03 

14.7 

25.7 

29.48 

38.2 

25.8 

34.86 

28.4 

25.8 

52.02 

32.2 

26.0 

25.61 

31.0 

26.3 

23.58 

14.8 

26.7 

29.88 

38.2 

26.8 

36.15 

283 

26.8 

53.78 

32.2 

27.0 

25.28 

30.6 

27.3 

23.10 

14.8 

27.7 

30.28 

38.2 

27.8 

37.48 

28.2 

27.8 

55.48 

32.x 

28.0 

25.03 

30.3 

28.3 

22.6l 

X4.9 

28.7 

30.69 

38.3 

28.8 

38.82 

28.x 

28.8 

57.18 

32.0 

29.0 

24.84 

29.9 

29.3 

22.14 

14.9 

29.7 

3X.o8 

38.3 

29.8 

40.x  3 

28.x 

29.8 

58.91 

31.9  1 

30.0 

24.73 

29.6 

30-3 

21.68 

X4.9 

30.7 

31.45 

38.4 

30.8 

4X.40 

28.x 

30.8 

60.72 

31.8 

31.0 

24.69 

29.3 

31.3 

21.23 

X4.9 

31.7 

31.80 

38.5 

31.8 

42.62 

28.1 

31.8 

62.62 

31.7 

32.0 

24.66 

28.9 

32.2 

20. 8  X 

X4.8 

32.7 

32.13 

38.6 

32.8 

43.77 

28.1 

32«8 

64.60 

31.6 

APRIL,  1903. 

(CONSTANTS  OF  STRUVB  AND  (BTERS.) 
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CIRCUMPOLAR   STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

Solar 
Data. 

a  Ursse  Min. 
{Poiaris). 

Mean 
Solar 
Date. 

51  Cepbei 

(Hbv.). 

Mean 
Solar 
Date. 

d  Uraae  Min. 

Mean 
Solar 
Date. 

X  Ursae  Min. 

Mean 
Solar 
Date. 

a  Octantis. 

1 

RiRht 
Ascen- 
sion. 

Declina> 

tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

h  m 

0 

h   m 

0     > 

h  m. 

e 

i 

h   ro 

0     • 

h   m 

0      > 

Apr. 

I  23 

■^88  47 

Apr. 

655 

+87  12 

Apr. 

1803 

-^8636 

Apr. 

19  18 

+8859 

Apr. 

1905 

-89  14 

I.O 

fi 
24.66 

28.9 

1.2 

8 
20.81 

14.8 

1-7 

8 
32.13 

38.6 

1.8 

8 
43.77 

m 
28.1 

1.8 

s 
4.60 

31.6 

2.0 

24-65 

28.7 

2.2 

20.40 

14.8 

2-7 

32.44 

38.7 

2.8 

44.86 

28.1 

2.8 

6.67 

31.6 

3.0 

24.62 

28.4 

3.2 

20.01 

14.8 

3-7 

32.74 

38.8 

3-8 

45.91 

28.1 

3.8 

8.77 

31-5 

4.0 

24-57 

28.1 

4.2 

19.65 

14.8 

4-7 

33.05 

38.9 

4.8 

46.96 

28.0 

4-8 

10.89 

31-5 

5.0 

24.46 

27.8 

5-2 

19.27 

14.8 

5-7 

33.37 

39-0 

5.8 

48.05 

28.0 

5-7 

12.98 

31-5 

6.0 

24-34 

27.5 

6.2 

18.87 

14.8 

6.7 

33.70 

39.0 

6.8 

49.18 

28.0 

6.7 

15.00 

31-5 

7.0 

24.21 

27.2 

7-2 

18.46 

14.8 

7-7 

34-05 

39-1 

7-8 

50-36 

27-9 

7-7 

16.92 

31.5 

8.0 

24.07 

26.9 

8.2 

18.03 

X4.8 

8.7 

34-42 

39.2 

8.8 

51.61 

27-9 

8.7 

18.77 

31-5 

9.0 

23.98 

26.6 

9-2 

17.56 

14.8 

9-7 

34.80 

39.3 

9.8 

52.92 

27.9 

9-7 

20.54 

31.5 

10.0 

23-94 

26.2 

ia2 

17.09 

14.8 

10.7 

35.18 

39.4 

10.8 

54-25 

27-9 

10.7 

22.26 

31.5 

II.O 

23.96 

25.9 

11.2 

16.63 

14.7 

11.7 

35-55 

39-5 

11.7 

5560 

27.9 

11.7 

23.96 

31.5 

12.0 

24.07 

25-5 

12.2 

16.16 

14.6 

12.7 

35.90 

39-7 

12.7 

56.92 

28.0 

12.7 

25.70 

31-4 

13.0 

24.25 

25.2 

13.2 

15.71 

14.5 

13-7 

36.24 

39-9 

13-7 

58.19 

28.0 

13.7 

27.48 

31.4 

13.9 

24.46 

24-9 

14.2 

15.28 

14.4 

14.7 

36.57 

40.1 

14.7 

59.40 

28.1 

14.7 

29-35 

31.4 

14.9 

24.71 

24.6 

15.2 

14.88 

14-3 

15.7 

36.87 

40.2 

15-7 

60.56 

28.2 

15-7 

31.30 

31-4 

15-9 

24-94 

24-3 

16.2 

14.50 

14.2 

16.7 

37.16 

40.4 

16.7 

61.66 

28.3 

16.7 

33.30 

31.4 

16.9 

25.17 

24.0 

17.2 

14.13 

14.  I 

17.7 

37-44 

40.5 

17.7 

62.72 

28.4 

17.7 

35.32 

31.4 

17.9 

25-35 

23.7 

18.2 

13.76 

14.0 

18.7 

37.71 

40.7 

18.7 

63.79 

28.4 

18.7 

37-33 

31.4 

18.9 

25.48 

23.4 

19  2 

13.39 

14.0 

19.7 

38.01 

40.8 

19.7 

64.88 

28.5 

19.7 

39-30 

31-5 

19.9 

25.60 

23.1 

20.2 

13.00 

13.9 

20.7 

38.33 

41.0 

2a  7 

66.02 

28.5 

20.7 

4X.19 

31-5 

20.9 

25.69 

22.8 

21.2 

12.61 

13.8 

21.7 

38.65 

41. 1 

2Z.7 

67.20 

28.6 

21.7 

43.00 

31.6 

21.9 

25.82 

22.5 

22.2 

12.19 

13.7 

22.7 

38.99 

41.3 

22.7 

68.44 

28.6 

22.7 

44-72 

31-7 

22.9 

25-98 

22.2 

23.2 

11.76 

13-6 

23.7 

39.32 

41.5 

23-7 

69.70 

28.7 

23-7 

46.39 

31.8 

23-9 

26.22 

21.8 

24.2 

II. 31 

13-5 

24.7 

39-65 

41.7 

24-7 

70.99 

28.8 

24-7 

48.01 

31.8 

24.9 

26.53 

21.5 

25.2 

10.87 

13-4 

25.7 

39-96 

41.9 

25.7 

72.25 

28.9 

25.7 

49.65 

31-9 

25-9 

26.92 

21.2 

26.2 

10.46 

13.2 

26.7 

40.26 

42.1 

26.7 

73.46 

29.0 

26.7 

51-33 

31.9 

26.9 

27.35 

20.9 

27.2 

10.06 

13-1 

27.7 

40.53 

42.4 

27-7 

74.61 

29.2 

27.7 

53.09 

31-9 

27.9 

27.85 

2a  6 

28.2 

9.69 

12.9 

28.7 

40.77 

42.6 

28.7 

75-68 

29-4 

28.7 

54.93 

32.0 

'  28.9 

28.36 

20.3 

29.2 

9.36 

12.7 

29.6 

41.00 

42.9 

29.7 

76.67 

29.5 

29.7 

56.85 

32.0 

29.9 

28.85 

20.0 

30.2 

9.04 

12.5 

30.6 

41.22 

43-1 

30.7 

77-61 

29-7 

30.7 

58.81 

32.1 

30.9 

29.32 

19.8 

31.2 

8.73 

12.4 

31.6 

41-43 

43-3 

31.7 

78.52 

29.8 

31.7 

60.80 

32.2 

31.9 

29.76 

19.5 
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CIRCUMPOLAR   STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

Mean 
Solar 
Date. 

a  Ursae  Min. 
{Polaris). 

Mean 
Solar 
Dale. 

% 

51  Cephei 
(Hev.). 

Mean 
Solar 
Date. 

rJ  Ursae  Min. 

Mean 
Solar 
Date. 

/  Ursae  Min. 

Mean 
Solar 
Date. 

a  Octantis. 

1 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

RiRht 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

h    m 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

h    m 

0 

h    m 

0          r 

■h    m 

0      t 

0      f 

h    m 

0      ' 

May 

I  23 

+8847 

May 

655 

+87  12 

May 

1803 

+8636 

May 

19  19 

+88  59 

May 

19  06 

-8914 

1-9 

8 
29.76 

19.5 

1.2 

s 
8.73 

ff 

12.4 

1.6 

s 
41-43 

n 

43-3 

1.7 

s 
18.52 

•* 
29.8 

1-7 

s 
0.80 

32.2 

2.9 

30.15 

19-3 

2.2 

8.43 

12.2 

2.6 

41.65 

43-5 

2.7 

19.44 

30.0 

2.7 

2.75 

32.3 

3-9 

30-51 

19.0 

3.2 

8.13 

12.0 

3-6 

41.87 

43-7 

3-7 

20.38 

30.1 

3.7 

4-64 

32.4 

4-9 

30.86 

18.8 

4-2 

7.82 

II.9 

4.6 

42.11 

43-9 

4-7 

21.36 

30.2 

4-7 

6-44 

32.6 

5-9 

31.23 

18.5 

5-2 

7.48 

II.8 

5.6 

42.36 

44.1 

5-7 

22.40 

30.3 

5.7 

8.13 

32.7 

6.9 

31.67 

18.2 

6.2 

7-13 

II. 6 

6.6 

42.62 

44-3 

6.7 

23.50 

30.5 

6.7 

9-73 

32.8 

7.9 

32.16 

17.9 

7-1 

6.76 

11.5 

7.6 

42.88 

44.6 

7.7 

24.62 

30.6 

7-7 

11.26 

33-0 

8.9 

32.73 

17.6 

8.1 

6.39 

11.3 

8.6 

43.14 

44-8 

8-7 

25-74 

30.8 

8.7 

12.75 

33-1 

9.9 

33-37 

17-3 

9.1 

6.02 

II. I 

9.6 

43-39 

45-1 

9-7 

26.84 

31.0 

9.6 

14-25 

33.2 

10.9 

34.06 

17. 1 

10. 1 

5.67 

10.8 

10.6 

43.61 

45-4 

10.7 

27.90 

31.2 

10.6 

15.78 

33-3 

11.9 

34-76 

16.8 

II. I 

5.35 

10.6 

II. 6 

43.82 

45-7 

11.7 

28.90 

31.4 

11.6 

17-38 

33.4 

12.9 

35-49 

16.6 

12.1 

5.06 

10.3 

12.6 

44.00 

46.0 

12.7 

29.81 

31.6 

12.6 

19.03 

33-5 

13-9 

36.18 

16.4 

13- 1 

4-79 

10. 1 

13-6 

44.16 

46-3 

13-6 

30.66 

31-9 

13-6 

20.76 

33-6 

14.9 

36.84 

16.2 

14. 1 

4-53 

9.9 

14.6 

44-31 

46.6 

14.6 

31-45 

32.1 

14.6 

22.50 

33-7 

15.9 

37-45 

16.0 

15.1 

4-29 

9.6 

15.6 

44-47 

46.9 

15.6 

32.23 

32.3 

X5.6 

24.24 

33-9 

16.9 

38.03 

15-7 

16. 1 

4.06 

9.4 

16.6 

44-63 

47-1 

16.6 

33- 02 

32-5 

16.6 

25-94 

34-1 

17.9 

38.60 

15-5 

17.1 

3.81 

9.2 

17.6 

44-79 

47-4 

17.6 

33-82 

32.7 

17.6 

27.56 

34-3    1 

18.9 

39-15 

15-3 

18. 1 

3-55 

9.0 

18.6 

44-97 

47-6 

18.6 

34.66 

32.9 

18.6 

29.07 

34-5 

19.9 

39.74 

15.1 

19. 1 

3-27 

8.8 

19.6 

45.16 

47-9 

19.6 

35-56 

33-1 

19.6 

30.51 

34-7 

20.9 

40.38 

14.8 

20.1 

2.99 

8.6 

20.6 

45-35 

48.1 

2a  6 

36.48 

33-3 

20.6 

31-86 

34-9 

21.9 

41.09 

14.6 

21.1 

2.70 

8.4 

21.6 

45-54 

48.4 

21.6 

37.41 

33-5 

21.6 

33-15 

35.1! 

22.9 

41.88 

14-3 

22.1 

2.40 

8.1 

22.6 

45-72 

48.7 

22.6 

38-35 

33.7 

22.6 

34-43 

35.2   I 

23.9 

42.72 

14. 1 

23.1 

2.13 

7-9 

23.6 

45.87 

49.1 

23.6 

39-21 

34-0 

23.6 

35-72 

35.4 

24.9 

43.61 

13-9 

24.1 

1.89 

7.6 

24.6 

46.00 

49.4 

24.6 

40.03 

34-3 

24.6 

37.08 

35-5 

25.9 

44.52 

13-7 

25.1 

1.66 

7-3 

25.6 

46.11 

49-8 

25.6 

40.76 

34.6 

25.6 

38.51 

35-7 

26.9 

45-41 

13-5 

26.1 

1.46 

7.0 

26.6 

46.19 

50.1 

26.6 

41.40 

34.8 

26.6 

39-99 

35-8 

27.9 

46.29 

13-4 

27.1 

1-31 

6.7 

27.6 

46.25 

50.4 

27.6 

41.97 

35.1 

27.6 

41-54 

36.0 

28.9 

47-13 

13-3 

28.1 

1. 16 

6.4 

28.6 

46.31 

50.7 

28.6 

42-49 

35-4 

28.6 

43-" 

36.2 

1 

29.9 

47.91 

13,1 

29.1 

1.03 

6.2 

29.6 

46.37 

51-0 

29.6 

42.99 

35-6 

29.6 

44.66 

36.4 

30-9 

48.67 

13.0 

30.1 

0.89 

5-9 

30.6 

46.43 

51-3 

30.6 

43.51 

35-9 

30.6 

46.14 

36.7 

31-9 

49.40 

12.8 

3I.I 

0.74 

5.6 

31.6 

46.50 

51.6 

31.6 

44-05 

36.1 

31.6 

47-53 

36.9 

32.9 

50.12 

12.7 

32.1 

0.59 

5-4 

32.6 

46.59 

51.8 

32.6 

44-63 

36.4 

32.6 

48.81 

37.2 
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• 

CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 
1 

'  Mean 

1  Solar 

Date. 

1 

nUrsae  Min. 
{Polaris). 

Mean 
Solar 
Date. 

51  Cephei 
(Hev.). 

Mean 
Solar 
Date. 

A  Ursae  Min. 

Mean 
Solar 
Date. 

?v  Ursae  Min. 

Mean 
Solar 
Date. 

a  Octantis. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
N^rth. 

RiRht 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

r 

h    m 

0     t 

h  ro 

a 

h  m 

0 

h    m 

a       • 

h  m 

0     » 

June 

I  23 

+88.47 

June 

654 

+87   II 

June 

1803 

+8636 

June 

19  19 

+8859 

June 

19  06 

-8914 

1.9 

s 

50.12 

n 
12.7 

I.I 

s 
60.59 

»» 
65.4 

1.6 

s 
46-59 

51.8 

1.6 

s 
44.63 

M 
36.4 

1.6 

s 
48.81 

m 

37.2 

2.9 

50.88 

12.5 

2.1 

60.42 

65.2 

2.6 

46.69 

52.1 

2.6 

45.26 

36.6 

2.6 

49.99 

37.4 

3.8 

51.71 

12.3 

3.1 

60.24 

64.9 

3.5 

46.79 

52.4 

3.6 

45.93 

36.8 

3.6 

51.09 

37.7 

4.8 

52.60 

12.2 

4.1 

60.04 

64.6 

4.5 

46.88 

52.8 

4.6 

46.62 

37.1 

4.6 

52.12 

37-9 

5.8 

53.54 

12.0 

5.1 

59.86 

64.3 

5.5 

46.96 

53.1 

5.6 

47.27 

37.4 

5.6 

53." 

38.1. 

6.8 

54.53 

II. 8 

6.1 

59.69 

64.0 

6.5 

47.03 

53.5 

6.6 

47.90 

37.7 

6.6 

54.15 

38.3 

7.8 

55.57 

II.7 

7.1 

59.54 

63.7 

7.5 

47.07 

53.8 

7-6 

48.44 

38.1 

7.6 

55.22 

38.5 

8.8 

1 
1 

56.61 

11.6 

8.1 

59-41 

63.4 

8.5 

47.09 

54.2 

8.6 

48.91 

38.4 

8.6 

56.34 

38.7 

1     9.8 

57.62 

11.5 

9.1 

59.31 

63.0 

9.5 

47.09 

54.5 

9.6 

49.30 

38.7 

9.6 

57.51 

38.9 

10,8 

58.59 

II. 4 

lai 

59.25 

62.7 

10.5 

47.08 

54.9 

10.6 

49.63 

39-0 

10.6 

58.72 

39.2 

II. 8 

59.52 

11.3 

II. I 

59.20 

62.4 

".5 

47.05 

55.2 

II. 6 

49.91 

39.3 

11.6 

59.93 

39.4 

12.8 

60.41 

11.2 

12.1 

59.16 

62.1 

12.5 

47.04 

55.5 

12.6 

50.20 

39.6 

12.6 

61.10 

39.7 

13.8 

61.26 

II. 2 

13.0 

59." 

61.8 

13-5 

47.03 

55.8 

13.6 

50-50 

39-9 

13.6 

62.20 

40.0 

14.8 

62.08 

II. I 

14.0 

59.06 

61.6 

14.5 

47.03 

56.0 

14.6 

50.83 

40.2 

14.6 

63.18 

40.3 

15.8 

62.93 

Il.O 

15.0 

58.99 

61.3 

J5.5 

47.05 

56.3 

15.6 

51.20 

40.4 

15.6 

64.07 

40.6 

16.8 

1 
1 

63.80 

10.9 

16.0 

58.90 

61.0 

16.5 

47.08 

56.6 

16.6 

51.61 

40.7 

16.6 

64.86 

40.8 

17.8 

64.73 

10.7 

17.0 

58.81 

60.8 

17.5 

47.09 

56.9 

17.6 

52.03 

41.0 

17.5 

65.59 

41. 1 

'   18.8 

65.74 

10.6 

18.0 

58.72 

60.5 

18.5 

47.10 

57.3 

18.6 

52.44 

41.3 

18.5 

66.28 

41.4 

'   19.8 

66.81 

10.5 

19.0 

58.64 

60.1 

19.5 

47.09 

57.6 

19.6 

52.80 

41.6 

19.5 

66.94 

41.6 

20.8 

1       • 

67.91 

10.5 

20.0 

58.58 

59.8 

20.5 

47.06 

58.0 

20.6 

53." 

42.0 

20.5 

67.64 

41.9 

21.8 

69.04 

10.4 

21.0 

!fB.55 

59-4 

21.5 

47.00 

58.3 

21.6 

53.34 

42.3 

21.5 

68.42 

42.1 

22.8 

70.17 

10.4 

22.0 

58.55 

59.1 

22.5 

46.92 

58.7 

22.6 

53.48 

42.7 

22.5 

69.25 

42.3 

23.8 

71.26 

10.4 

23.0 

58.58 

58.8 

23.5 

46.82 

59-0 

23.6 

53-53 

43.0 

23.5 

70.14 

42.6 

24.8 

72.32 

10.4 

24.0 

58.63 

58.4 

24-5 

46.70 

59.4 

24.6 

53-52 

43.4 

24.5 

71.06 

42.9 

25.8 

73.32 

10.4 

25.0 

58.71 

58.1 

25.5 

46.58 

59.7 

25.5 

53.48 

43-7 

25-5 

71.97 

43-2 

i  26.8 

74.26 

10.4 

26.0 

58.78 

57.8 

26.5 

46.47 

60.0 

26.5 

53.44 

44.0 

26.5 

72.82 

43-5 

27.8 

75.18 

10.4 

27.0 

58.85 

57.5 

27.5 

46.36 

60.2 

27.5 

5342 

44-3 

27-5 

73.60 

43.8 

28.8 

76.09 

10.4 

28.0 

58.90 

57.2 

28.5 

46.26 

60.5 

28.5 

53-43 

44.6 

28.5 

• 

74.26 

44.1 

29.8 

77.00 

10.4 

29.0 

58.94 

57.0 

29.5 

46.18 

60.8 

29.5 

53.49 

44-9 

29.5 

74.80 

44.4 

30.8 

77.97 

10.4 

30.0 

58.97 

56.7 

30.5 

46.10 

61. 1 

30.5 

53.59 

45-2 

30.5 

75.25 

44-7 

31.8 

78.98 

10.3 

31.0 

58.99 

56.4 

31.5 

46.03 

61.4 

31.5 

53.71 

45.5 

31.5 

75.60 

45.0 
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CIRCUMPOLAR  STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


a  Ursae  Min. 
{Foiaris). 


July 

1.8 
2;8 

3.8 
4.8 

5.8 
6.8 
7.8 
8.8 

9.8 
10.7 
11.7 
12.7 


Right 
Ascen- 
sion. 


h    m 
I  24 

s 
18.98 

20.05 

21.17 

22.33 

23-49 
24*64 

25-74 
26.80 

27.80 
28.74 
29.66 
30.56 


Declina- 
tion 
North. 


13-7 

31-50 

14.7 

32.46 

15.7 

33-47 

16.7 

34.55 

17-7 

35.67 

18.7 

36.82 

19.7 

37.99 

20.7 

39-11 

21.7 

40.20 

22.7 

41-23 

23.7 

42.20 

24.7 

43-13 

25.7 

44.01 

26.7 

44.91 

27.7 

45.82 

28.7 

46.78 

29.7 

47.78 

30-7 

48.84 

31.7 

49.92 

32.7 

51-03 

+8847 


10.3 
10.3 
10.3 
10.3 

10.3 

10.4 
10.4 

10.5 
10.5 

10.6 
10.7 
10.7 

10.8 
10.8 

10.9 
10.9 

II. o 

II. I 

II. 2 

II-3 

II. 4 
II. 6 
11.8 
II. 9 

12.1 

12.2 
12.3 
12.4 

12.5 
12.7 
12.8 

12.9 


Mean 
Solar 
Date. 


July 

i.o 
2.0 

3.0 
4.0 

5.0 

5.9 
6.9 

7-9 

8.9 

9.9 

10.9 

11.9 

12.9 

13-9 
14.9 
15.9 

16.9 
17.9 
18.9 
19.9 

20.9 
21.9 
22.9 
23.9 

24.9 
25.9 
26.9 

27.9 

28.9 
29.9 

30.9 
31.9 


51  Cephei 
(Hev.). 


Right 
Ascen- 
sion. 


h    m 
654 

s 
58.99 

59.01 

59.04 
59.09 

59.16 
59-27 
59.41 
59-56 

59.72 
59.88 
60.03 
60.17 

60.30 
60.42 
60.53 
60.64 

60.78 
60.95 
61.13 
61.35 

61.60 
61.86 
62.14 
62.41 

62.67 
62.93 
63.14 

63.37 

63.58 
63.81 
64.04 
64.29 


Declina- 
tion 
North. 


+87  II 

ff 

56.4 
56.1 

55.7 
55.4 

55.0 
54.7 
54.3 
54-0 

53-7 
53.4 

53-1 

52.8 

52.6 

52.3 
52.0 

51.7 

51-3 
51.0 
50.6 

50.3 

50.0 

49.7 

49.4 
49.1 

48.9 
48.6 

48.4 

48.1 

47-8 
47.5 
47-2 
46.9 


Mean 
Solar 
Date. 


July 

1.5 
2.5 
3.5 
4-5 

5.5 
6.5 
7.5 
8.5 

9.5 
10.5 

II-5 
12.4 

13.4 
14.4 

15.4 
16.4 

17.4 
18.4 
19.4 
20.4 

21.4 
22.4 

23.4 
24.4 

25-4 
26.4 

27-4 
28.4 

29-4 
30.4 
31.4 
32.4 


fl  Ursae  Min. 


Right 
Ascen- 
sion. 


h  m 
1803 

s 
46.03 

45.95 
45.85 
45-72 

45-57 
45-41 
45.23 
45-04 

44.85 
44.66 

44.49 
44-33 

44.18 
44.04 
43.88 
43.72 

43.53 
43.32 
43-08 
42.82 

42.55 
42.27 

41.99 

41.72 

41.46 
41.22 

40.99 
40.76 

40.53 
40.28 

40.02 
39-74 


Declina- 
tion 
North. 


+8637 


1.4 

1-7 
2.1 

2.4 

2.8 

3-1 
3-4 
3.7 

4.0 

4.3 

4-5 

4.8 

5.0 

5.3 

5.6 

5-9 

6.2 
6.6 
6.9 
7-2 

7-5 

7.7 
8.0 

8.2 

8.4 

8.7 
8.9 

9.1 

9.4 
9.6 

9-9 
10.2 


Mean 
Solar 
Date. 


July 

1-5 
2.5 
3-5 
4.5 

5-5 
6.5 

7-5 
8.5 

9-5 
10.5 

11.5 
".5 

13.5 

14-5 

15-5 
16.5 

17.5 
18.5 

19-5 
20.5 

21.5 
22.5 

23.5 
24.5 

25-5 
26.5 

27.5 
28.5 

29-5 
30.5 
31-4 
32.4 


A  Ursae  Min. 


Right' 
Ascen- 
sion. 


h    m 
19  19 

s 
53-71 
53-81 
53.88 

53-89 

53.83 
53.68 

53-46 
53-20 

52.90 
52.61 

52.35 
52.14 

51.96 
51.80 
51.64 

51-47 

51.24 

50.93 

50.54 
50.06 

49.51 
48.91 
48.30 
47.70 

47.14 
46.62 
46.14 

45.69 

45-24 
44-75 
44-23 
43.64 


Declina- 
tion 
North. 


+8859 


45-5 
45.8 

46.2 
46.5 

46.9 

47.3 
47.6 
48.0 

48.3 
48.6 

48.9 
49.2 

49.5 
49.8 
50.1 
50.4 

50.8 
51.I 


Mean 
Solar 
Date. 


July 

1-5 
2.5 
3.5 

4-5 

5.5 
6.5 
7.5 
8.5 

9-5 
10.5 

".5 
12.5 

13.5 

14.5 

15.5 
16.5 

17-5 
18.5 


a  Octantis. 


Right 
Ascen- 
sion. 


51.9 

20.5 

52.2 

21.5 

52.6 

22.5 

52.9 

23-5 

53.2 

24-5 

53.4 

25.4 

53.7 

26.4 

54.0 

27-4 

54-3 

28.4 

54.6 

29.4 

54-9 

30.4 

55.2 

31.4 

55-6 

32.4 

h  m 
1907 

8 
15.60 

15-92 
16.22 
16.58 

16.97 

17-39 
17.88 

18.36 

18.82 
19.21 
19.50 
19.68 

19-75 
19.74 

19.66 

19.56 

19.48 
19.44 
19.47 
19.56 

19.68 
19.81 
19.90 

19.93 

19.84 
19.62 
19.30 
18.91 

18.44 

17-95 

17.47 
17.04 


Declina- 
tion 
South. 


-8914 


w 


45-0 

45-3 
45.6 

45.8 

46.1 
46.4 
46.6 
46.9 

47-2 
47.6 

47-9 
48-3 

48.6 
48.9 
49.2 
49.5 

49-8 
50.1 

50.3 
50.6 

50.9 
51.2 

51.5   1 
51.9 

52.2 

52.5 
52.9 
53.2 

53-5 
53-8 
54.0 

54-3 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursae  Min. 
{Po/aris). 

Mean 
Solar 
Date. 

51  Cephei 
(Hev.). 

Mean 
Solar 
Date. 

6  Ursae  Min. 

Mean 
Solar 
Date. 

X  Ursae  Min. 

Mean 
Solar 
Date. 

ffOctantis 

Right 

Asceo- 

sioiL 

Declina- 
tion 
North. 

Right 

Ascen- 

sion. 

Declina- 
tion 
North. 

Right 

Ascen- 

aion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

h    m 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

h  m 

0     f 

h    m 

0      > 

h    m 

0     « 

0     • 

h    m 

0     • 

Aug. 

I  24 

+8847 

Aug. 

655 

+87  11 

Aug. 

1803 

+8637 

Aug. 

19  19 

+8859 

Aug. 

19  06 

-8914 

1-7 

s 
51.03 

12.9 

1.9 

s 
4.57 

46.6 

1.4 

8 
39.74 

n 
10.2 

1.4 

s 
43.64 

n 
55.6 

1.4 

s 
77.04 

54-3 

2.7 

52.11 

13-  I 

2.9 

4.89 

46.3 

2.4 

39.44 

10.5 

2.4 

42.98 

55.9 

2.4 

76.64 

54-6 

3.7 

53-15 

13.3 

3.9 

5'22 

46.0 

3.4 

39." 

10.7 

3.4 

42.23 

56.3 

3.4 

76.31 

54.8 

4.7 

54-15 

13-5 

4.9 

5.56 

45.7 

4-4 

38.77 

II. 0 

4.4 

41.43 

56.6 

4.4 

75.99 

55.1 

5-7 

55.08 

13-7 

5-9 

5.91 

45.4 

5-4 

38.43 

II. 2 

5.4 

40.60 

56.9 

5-4 

75.66 

55.4 

6.7 

55-95 

X4.0 

6.9 

6.25 

45-2 

6.4 

38.10 

II.4 

6.4 

39.78 

57.2 

6.4 

75.28 

55-7 

7-7 

56.77 

14.2 

7-9 

6.58 

45.0 

7.4 

37.79 

II.6 

7.4 

38.96 

57.4 

7.4 

74.81 

56.0 

8.7 

57.58 

14.4 

8.9 

6.88 

44.7 

8.4 

37.48 

11.7 

8.4 

38.19 

57-7 

8.4 

74-23 

56.3 

9.7 

58.38 

14.6 

9.9 

7.18 

44.5 

9.4 

37.19 

II. 9 

9.4 

37.47 

58.0 

9.4 

73-54 

56.6 

10.7 

59.22 

14.7 

10.9 

7.46 

44-3 

10.4 

36.90 

12.1 

10.4 

36.78 

58.2 

10.4 

72.76 

56.9 

11.7 

60.09 

14.9 

11.9 

7-75 

44.0 

11.4 

36.62 

12.3 

11.4 

36.11 

58.5 

1 1.4 

71/89 

57.2 

12.7 

61.02 

15.1 

12.9 

8.05 

43.8 

12.4 

36.33 

12.5 

12.4 

35.42 

58.8 

12.4 

71.QD 

57.5 

13.7 

62.00 

15-3 

13.9 

8.36 

43.5 

13.4 

36.02 

12.7 

13.4 

34.70 

59.1 

13.4 

70.12 

57.7 

14.7 

63.01 

15.5 

14.9 

8.72 

43.2 

14.4 

35.69 

13.0 

14.4 

33.90 

59-4 

14.4 

69.27 

58.0 

15.6 

64.01 

15-7 

15.9 

9.09 

42.9 

15.4 

35-34 

13.2 

15-4 

33-04 

59-7 

15.4 

68.49 

58.2 

16.6 

65.02 

16.0 

16.9 

9-49 

42.6 

16.3 

34.96 

13.4 

16.4 

32.09 

60.0 

16.4 

67.77 

58.4 

17.6 

65.96 

16.2 

17.9 

9.92 

42.4 

17-3 

34.57 

13.6 

17.4 

31.06 

60.3 

17.4 

67.10 

58.6 

18.6 

66.87 

16.5 

18.9 

10.37 

42.2 

18.3 

34.17 

13.8 

18.4 

29.97 

60.6 

18.4 

66.43 

58.9 

19.6 

67.69 

16.8 

19.9 

10.81 

42.0 

19.3 

33.78 

13.9 

19.4 

28.86 

60.8 

19.4 

65.77 

59.2 

20.6 

68.45 

17.1 

2a9 

XI.23 

4Z.8 

2a  3 

33.39 

14. 1 

20.4 

27.77 

61. 1 

20.4 

65.05 

59-4 

21.6 

69.19 

17.4 

21.9 

11.65 

41.6 

21.3 

33.01 

14.2 

21.4 

26.  Jo 

61.3 

21.4 

64.23 

59-7 

22.6 

69.89 

17.6 

22.9 

12.05 

41.4 

22.3 

32.65 

14.3 

22.4 

25.6;r 

61.5 

22.4 

63.31 

60.0  1 

23.6 

70.60 

17.9 

23-9 

12.42 

41.2 

23.3 

32.30 

14.5 

23.4 

24.70' 

61.7 

23.4 

62.28 

60.3  ! 

24.6 

71-33 

18. 1 

24.8 

12.79 

41.0 

24.3 

31.97 

14.6 

24.4 

23.77 

62.0 

24.4 

61.16 

60.6  , 

25.6 

72.12 

18.3 

25.8 

13-15 

40.8 

25.3 

31.63 

14.7 

25.4 

22.86 

62.2 

25.4 

59.97 

60.8 

26.6 

72.95 

18.6 

26.8 

13.53 

40.6 

26.3 

31.28 

14.9 

26.4 

21.95 

62.4 

26.4 

58.74 

61.0 

27.6 

73.82 

18.8 

27.8 

13-93 

40.4 

27.3 

30.92 

15. 1 

27.4 

20.99 

62.7 

27.4 

57.51 

61.2 

28.6 

74-71 

19.1 

28.8 

14-33 

40.  z 

28.3 

30.55 

15.2 

28.4 

19.97 

63.0 

28.4 

56.33 

61.4 

29.6 

75.60 

19.4 

29.8 

14.78 

39-9 

29-3 

30.15 

15.4 

29.4 

18.89 

63.2 

29.3 

55-21 

61.6 

30.6 

76.44 

19.7 

30.8 

15-23 

39.7 

30-3 

29.74 

15.6 

30.4 

17.74 

63.5 

30.3 

54-14 

61.8 

31.6 

77.25 

20.0 

31.8 

15.72 

39.5 

31.3 

29.31 

15.7 

31.4 

16.53 

63.8 

31-3 

53.10 

62.0 

32.6 

77-97 

20.3 

32.8 

16.20 

39.3 

32.3 

28.89 

15.8 

32.4 

15.27 

64.0 

32.3 

52.07 

62.2 
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SEPTEMBER,  1903. 

{CONSTANTS  OF  STRUVE  AND  PETERS.) 


CIRCUMPOLAR   STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Sept. 

1.6 
2.6 

3.6 
4.6 

5.6 
6.6 


a  Ursae  Min. 
(Polaris). 


Right 
Ascen- 
sion. 


I 


h    m 
I  25 

s 
17.97 

18.61 

19.22 

19.77 

20.32 
20.89 
7.6  I  21.48 
8.6     22.12 

9.6  22.81 
10.6  23.52 
1 1.6    24.26 

12.6    25.00 

I 

13.6  25.66 

14.6  26.29 

15.6  26.86 

i6.6  27.34 


17.6 
1 8.6 
19.6 
20.6 


27.77 
28.16 
28.56 
28.97 


21.5     29.42 
22.5     29.91 

23-5  :  30-44 

24-5     30.98 


25.5 
26.5 

27.5 
28.5 

29.5 
30.5 
31-5 


31.53 
32.04 

32.5a 
32.92 

33.25 
33.51 
33.73 


Declina- 
tion 
North. 


+8847 

M 
20.3 
20.6 
21.0 
21.3 

21.6 
21.8 
22.1 
22.4 

22.7 
23.0 

23.3 
23.6 

24.0 
24.4 
24.7 
25.1 

25.5 

25.8 

26.2 
26.5 

26.8 
27.1 
27.4 
27.8 

28.1 
28.5 
28.9 

29.3 

29.7 
30.0 

30.4 


Mean 
Solar 
Date. 


51  Cephei 
(Hev.). 


Sept. 

1.8 
2.8 

3.8 
4.8 


Right 
Ascen- 
sion. 


h    m 
655 

8 
16.20 

16.67 

17.13 
17.59 


5.8  18.02 

6.8  18.43 

7.8  18.84 

8.8  19.26 

9.8  19.68 

10.8  20.13 
1 1.8  I  20.62 

12.8  21.13 


Declina* 

tion 
North. 


13.8 
14.8 
15.8 
16.8 


21.65 
22.19 
22.74 
23.28 


17.8  '  23.81 
18.8  '  24.29 


19.8 

24.77 

20.8 

25.24 

1 

21.8 

25.69 

22.8 

26.14 

23.8 

26.62 

24.8 

27.11 

25.8 

27.62 

26.8 

28.16 

27.8 

28.70 

28.8 

29.26 

29.8 

29.81 

30.8 

30.34 

31.7 

30.86 

+87  II 


39.3 
39.1 
39.0 
38.8 

38.7 
38.6 

38.4 
38.2 

38.1 
37.9 
37.7 
37.5 

37.4 
37.2 

37-1 
37.0 

36.9 
36.9 
36.8 

36.7 

36.6 

36.5 

36.4 
36.2 

36.1 
36.0 

35-9 
35.8 

35.8 
35.8 

35-7 


fi  Ursae  Min. 


Mean 
Solar 
Date. 


Sept. 

1.3 
2.3 

3.3 
4.3 

5.3 
6.3 
7.3 
8.3 

9.3 
10.3 

II. 3 
12.3 

13.3 

14.3 

15.3 
16.3 

17.3 
18.3 

19-3 
20.3 

21.3 
22.2 
23.2 
24.2 


25.2 
26.2 
27.2 
28.2 


29.2 
30.2 
31.2 


Right 
Ascen- 
sion. 


h    m 
1803 

s 
28.89 

28.46 

28.05 

27.66 

27.28 
26.92 
26.56 
26.19 

25.81 

25.42 
25.01 

24.58 

24.12 
23.66 
23.19 
22.73 

22.29 
21.86 
21.46 
21.07 

20.68 
20.30 
19.90 
19.49 

19.06 
18.61 
18.15 
17.69 

17.24 
16.80 

16.37 


Declina- 
tion 
North. 


+8637 


5.8 

5.9 
6.0 

6.0 

6.1 
6.2 
6.2 

6.3 

6.4 
6.5 
6.6 
6.7 

6.8 
6.9 
6.9 
6.9 

6.9 
7.0 
7.0 
7.0 

7.0 
7.0 
7.0 

7.1 

7.1 
7-1 
7.1 
7.1 

7.1 
7.1 
7.0 


A  Ursae  Min. 


Mean 
Solar 
Date. 


!  Right 
I  Ascen- 
sion. 


Sept. 

1.4 
2.4 

3.4 
4.4 


11.3 
12.3 

13.3 
14.3 
15.3 
16.3 

17.3 
18.3 

19.3 
20.3 

21.3 
22.3 

23.3 
24.3 

25.3 
26.3 

27.3 

28.3 

29.3 
30.3 
31.3 


h    m 
19  18 

s 

75.27 
74.01 

72.77 

71.58 


5.3 ;  70.42 

6.3  69.32 
7.3 1 68.23 
8.3 1 67.16 

9.3  \  66.07 

10.3  64.92 

63.71 


62.42 

61.06 

59.64 
58,18 

56.74 

55.32 

53.94 
52.62 

51.36 

50.14 
48.92 

47.67 
46.39 

45.06 

43.65 
42.19 
40.68 


39.17 
37.68 
36.21 


Declina- 
tion 
North. 


+89  00 


4.0 
4.2 

4.4 
4.6 

4.7 
4.9 
5.1 
5.3 

5.5 

5.7 

5.9 
6.1 

6.3 
6.5 

6.7 

6.8 

7.0 

7.1 
7.2 

7.3 

7.4 
7.6 

7.7 
7.9 

8.0 
8.2 

8.3 
8.4 

8.5 
8.6 

8.7 


(T  Octantis. 


Mean 
Solar 
Date. 


Right 
Ascen- 
sion. 


Sept. 

1.3 
2.3 
3.3 
4-3 

5.3 
6.3 

7.3 

8.3 

9.3 
10.3 

12.3 


h    m 
19  06 

s 
52.07 

51.01 

49.89 

48.68 

47.36 

45.94 
44.46 

42.94 

41.41 

39.92 
38.49 
37.13 


13.3     35.85 
14.3     34.60 

15.3     33.38 
16.3  j  32.12 


17.3 
18.3 


30.80 
29.39 


19.3     27.89 
20.3     26.28 


21.3 
22.3 

23.3 
24.3 

25.3 
26.3 

27.3 
28.3 

29.3 
30.3 
31.3 


24.61 
22.90 
21.19 

19.53 

17.95 
16.41 

14.95 
13.50 

12.08 

10.61 

9.07 


Declina- 
tion 
South. 


-8915 


2.2 

2.4 
2.6 

2.8 

3.1 

3.3 

3.5 
3.6 

3.8 

3.9 
4.0 

4.2 

4.3 

4.4 
4.6 

4.7 

4.9 
5.0 
5.2 
5.3 

5.4 

5.5 
5.6 

5.7 

5.7 
5.8 
5:8 

5.8 

5.9 
6.0 

6.1 


OCTOBER,  1903. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 


321 


CIRCUMPOLAR   STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


a  Ursae  Min. 
[Polaris). 


Oct. 


1-5 
2.5 
3-5 

4-5 

5-5 
6.5 

7-5 
8.5 

9-5 
10.5 

11.5 
12.5 

13-5 
14.5 

15.5 
16.5 

17-5 
18.5 

19-5 
20.5 


Right 
Ascen- 
sion. 


DecH  na- 
tion 
North. 


h   m'         °      • 
I  25     +88  47 


33-73 
33-93 
34-11 
34-33 

34-57 
34-88 

35-22 

35-57 

35.92 
36.23 

36.49 
36.69 

36.80 
36.86 
36.88 
36.86 

36.86 
36.88 

36.95 
37-04 


21.5     37-15 
22.5     37-29 

23-5     37-41 


24-5 

25-5 
26.5 

27.5 

28.4 

29-4 
30.4 

31.4 
32.4 


37-47 

37-48 
37-42 
37-29 
37-09 

36.84 
36.61 

36.37 
36.17 


30.4 
30.8 

3I-I 
31.5 

31.8 
32.1 

32.5 
32.8 

33.2 
33-6 
34-0 
34-4 

34-9 

35.3 

35-7 
36.0 

36.4 
36.8 

37-1 
37-4 

37.8 
38.1 
38.5 
38.9 

39.3 

39-7 
40.1 

40.5 

40.9 
41.2 
41.6 
41.9 


Mean 
Solar 
Date. 


Oct. 


1-7 
2.7 
3-7 
4-7 

5-7 
6.7 
7-7 
8.7 

9.7 
10.7 

11.7 

12.7 

13-7 
14.7 

15-7 
16.7 


51  Cephei 
(Hev.). 


Right 
Ascen- 
sion. 


h    m 
655 

s 
30.86 

31-36 
31.85 
32.31 

32.78 

33.25 

33-74 
34.26 

34-79 
35-35 
35-92 
36.51 

37.08 

37-63 

38.17 
38.68 


17-7  '  39-17 


18.7 
19.7 
20.7 

21.7 
22.7 

23-7 
24-7 

25-7 
26.7 

27.7 

28.7 

29.7 

30.7 
31-7 
32.7 


39-65 
40.12 
40.61 

41. II 
41.60 

42.13 
42.68 

43-23 
43.78 

44-32 
44-85 

45-34 
45-80 

46.25 
46.69 


Declina- 
tion 
North. 


+87  II 


35-7 
35-7 
35-7 
35-7 

35.6 
35-6 
35-5 
35-5 

35-4 
35-4 
35.3 
35-3 

35-4 
35-4 
35-5 
35-5 

35-6 
35-6 
35-6 
35-6 

35-6 
35-6 
35-6 
35-7 

35-7 
35-8 

35-9 
36.0 

36.1 
36.2 

36.3 
36.4 


Mean 
Solar 
Date. 


Oct. 

I<2 
2.2 
3-2 


d  Ursae  Min. 


Right 
Ascen- 
sion. 


b   m 
1803 

s 

16.37 
15.96 

15-57 


4.2  ,  15.18 


5.2 
6.2 

7-2 

8.2 


9.2 
10.2 

II. 2 
12.2 

13-2 
14.2 
15.2 
16.2 


17.2 
18.2 
19.2 
20.2 


21.2 
22.2 
23.2 
24.2 

25.2 
26.2 
27.2 
28.1 

29.1 

30.1 

3I-I 
32.1 


14.81 

14.43 
14.03 

13-62 

13-19 
12.74 

12.28 

11.83 

p 

11.38 
10.93 
10.52 
10.12 

9-74 
9-38 
9.01 
8.64 

8.26 
7.87 

7-46 
7.05 

6.63 
6.21 
5.80 
5-42 

5-06 
4.71 

4-38 
4.06 


Declina- 
tion 
North. 


+8637 


7-0 
6.9 
6.9 

6.8 

6.7 

6.7 

6.7 
6.6 

6.6 
6.6 
6.5 
6.4 

6.3 
6.2 

6.0 
5.9 

5.8 
5.6 

5.5 
5.4 

5-3 
5-2 

5.1 
5-0 

4.9 

4-7 

4-5 
4-3 

4.1 
3-9 
3-7 
3-5 


Mean 
Solar 
Date. 


Oct. 


1-3 
2-3 

3-3 
4-3 

5-3 
6.3 
7-3 

8.3 

9.3 
10.3 

"-3 
12.3 

13-2 
14.2 

15-2 
16.2 

17.2 
18.2 
19.2 

20.2 

21.2 
22.2 
23.2 
24.2 

25.2 
26.2 
27.2 
28.2 

29.2 
30.2 
31.2 
32.2 


Ti.  Ursae  Min. 


Right 
Ascen- 
sion. 


Declina- 
tion 
North. 


h  m 
19  17 

s 
96.21 

94.80 

93-45 
92.15 

90.87 
89.60 
88.29 
86.93 

85.50 
84.00 
82.44 
80.84 

79.24 
77.68  f 
76.16 

74-69 

73-30 

71-95 
70.62 

69-32 ; 

67.98 
66.59 

65-15 
63-65 

62.11 
60.55 

59-03 

57-54 

56.11 
54-74 
53-45 
52.19 


-^89  00 

>• 

8.7 

8.8 

8.8 

8.9 


8.9 
9.0 
9.1 
9.2 


9-3 
9-4 
9-4 
9.5 

9-5 
9-5 
9-5 
9-5 

9-5 
9.5 
9-5 
9.5 

9-5 
9-5 
9-5 
9-5 

9-5 

9-5 

9-5 
9.4 

9.3 
9.2 

9-1 
9.0 


Mean 
Solar 
Date. 


a  Octantis. 


Right 
Ascen- 
sion. 


Oct. 


1-3 
2.3 
3-3 
4-3 

5-2 
6.2 
7.2 
8.2 

9.2 

I0.2 
II. 2 
12.2 


h    m 
1905 

s 
69.07 

67-44 
65-73 

63.96 

62.13 
60.30 

58.49 
56.77 

55.13 
53.57 

52.11 
50.69 


13.2  I  49-29 


14.2 

15-2 

16.2 
17.2 

18.2 
19.2 
20.2 

21.2 
22.2 
23.2 
24.2 

25.2 
26.2 
27.2 
28.2 

29.2 
30.2 
31-2 
32.2 


47.85 
46.32 
44.72 

43.05 
41-31 

39-54 
37-77 

36.05 

34.41 
32.84 

31.35 

29.93 
28.56 

27.19 
25-77 

24.27 
22.71 
21.08 

19.43 


Declina- 
tion 
South. 


-8915 

6.1 
6.1 
6.2 
6.3 

6.3 

6.3 
6.3 

6.2 

6.2 
6.2 
6.1 
6.1 

6.1 
6.1 
6.1 
6.1 

6.0 
6.0 

5.9 
5.8 

5-7 

5.6 

5-5 
5.4 

5-3 
5-2 

5-1 
5-0 

4-9 
4.8 

4-7 
4.6 


21 
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NOVEMBER,  1903. 

(CONSTANTS  OP  STRUVB  AND  PETERS.) 


CIRCUMPOLAR  STARS. 

1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
1  Solar 

a  Urs£  Min. 
(Po/an's). 

Mean 
Solar 

51  Cephei 
(Hev.), 

Mean 

^nlar 

r^Ursae  Min. 

Mean 
Solar 

A  Ursae  Min. 

Mean 
Solar 

a  Octantis. 

W#^/SflfeS 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

h    m 

0     • 

h    m 

0     » 

h    m 

0     f 

h    m 

0     t 

h    m 

0     f 

Nov. 

125 

+8847 

Nov. 

655 

+87  II 

Nov. 

1802 

+8637 

Nov. 

1917 

•iSg  00 

Nov. 

1904 

-«9i4 

1.4 

s 
36.17 

41.9 

1.7 

s 
46.69 

36.4 

I.I 

s 
64.06 

X3-5 

1.2 

s 
52.19 

9.0 

1.2 

s 
79.43 

n 
64.6 

2.4 

36.01 

42.2 

2-7 

47-14 

36.5 

2.1 

63.76 

13.4 

2.2 

50.94 

9.0 

2.2 

77.77 

64-4 

3-4 

35.89 

42.5 

3.7 

47.58 

36.6 

3-1 

63.43 

13-2 

3.2 

49.67 

8.9 

3.2 

76.15 

64.2 

4*4 

35.80 

42.9 

4.7  1  48.05 

36.7 

4.1 

63.09 

13.0 

4.2 

48.39 

8.9 

4.2 

74.61 

64.0 

5*4 

35-70 

43-2 

5.7     48.55 

36.8 

5.1 

62.73 

12.9 

5.2 

47.05 

8.8 

5-2 

73.17 

63.8 

6.4 

35.59 

43.6 

6.6 

49.05 

36.9 

6.1 

62.36 

12.7 

6.2 

45.66 

8.8 

6.2 

71.83 

63.6 

7-4 

35-43 

44.0 

7-6 

49.57 

37-0 

7.1 

61.98 

12.5 

7-2 

44.20 

8.7 

7.2 

70.60 

63.4 

8.4 

35.20 

44.4 

8.6 

50.11 

37.1 

8.1 

61.60 

12.3 

8.2 

42.70 

8.6 

8.2 

69.45 

63.2 

9-4 

34-91 

44.8 

9.6 

50.63 

37.2 

9.1 

61.22 

12.1 

9.2 

41.20 

8.5 

9.2 

68.31 

63.0 

10.4 

34-54 

45-2 

10.6    51.14 

37-4 

10. 1 

60.86 

11.8 

10.2 

39-73 

8.4 

10.2 

67.18 

62.9 

H.4 

34-" 

45-6 

II. 6     51.62 

37-6 

II. I 

60.51 

11.6 

II.2 

38.30 

8.3 

II.2 

66.02 

62.7 

12.4 

33-66 

45.9 

12.6 

52.08 

37.8 

I2.I 

60.19 

11.3 

12.2 

36.93 

8.1 

12.2 

64.79 

6s.  5 

13.4 

33.20 

46.3 

13.6 

52.52 

38.0 

I3-I 

59.90 

II. 0 

13.2 

35.64 

7-9 

I3.I 

63.50 

62.4 

14.4 

32.76 

46.6 

14.6 

^2.94 

38.1 

14. 1 

59-62 

10.8 

14.2 

34.42 

7.8 

14. 1 

62.15 

62.2 

15.4 

32.35 

46.9 

15.6 

53.34 

38.3 

I5.I 

59-35 

10.5 

15.2 

33.24 

7.6 

I5.I 

60.77 

62.0 

16.4 

31-99 

47-2 

16.6 

53.73 

38.4 

16. 1 

59.08 

10.3 

16.2 

32.10 

7.5 

16. 1 

59-41 

61.7 

17.4 

31-65 

47-5 

17.6 

54-15 

38.6 

17.1 

58.80 

10.1 

17. 1 

30.96 

7.4 

17. 1 

58.09 

61.5 

X8.4     31.34 

47-8 

18.6 

54-57 

38.7 

18. 1 

58.52 

9.9 

18.I    1  29.77 

7-2 

18. 1 

56.85 

61.2 

1  19.4 

31.02 

48.1 

19.6 

55.00 

38.9 

I9.I 

58.22 

9.7 

19. 1 

28.56 

7.1 

19. 1 

55-73 

60.9  > 

20.4 

30.67 

48.5 

20.6 

55-47 

39-0 

20.1 

57-91 

9-4 

20.1 

27.28 

7.0 

20.1 

54.68 

60.7 

21.4 

30.25 

48.8 

21.6 

55-92 

39-2 

21. 1 

57-61 

9.2 

2I.I 

25.96 

6.8 

21. 1 

53-74 

60.4 

22.4     29.77 

49.2 

22.6 

56.39 

39-4 

22.1 

57.31 

8.9 

22.1 

24.64 

6.7 

22.1 

52.84 

60.1 

1  23.4 

29.21 

49.5 

23.6 

56.83 

39.6 

23.1 

57-01 

8.6 

23.1 

23-33 

6.5 

23.1 

51.99 

59.9 

24.4 

28.58 

49.9 

24.6 

57-25 

39.8 

24.1 

56.73 

8.3 

24.1 

22.06 

6.3 

24.1 

51. II 

59.7 

25.4 

27.92 

50.2 

25.6 

57.65 

40.1 

25,1 

56.48 

8.0 

25.1 

20.84 

6.1 

25.1 

50.19 

59.4   1 

26.4 

27.22 

50.5 

26.6 

58.02 

40.3 

26.1 

56.25 

7-7 

26.1 

19.72 

5-9 

26.1 

49.21 

59-2   ' 

27.4 

26.54 

50.8 

27.6 

58.37 

40.6 

27.1 

56.04 

7-4 

27.1 

18.66 

5.6 

27.1 

48.17 

59.0 

28.4 

25.89 

51,0 

28.6 

58.69 

40.8 

28.1 

55.85 

7-1 

28.1 

17.67 

5-4 

28.1 

47.11 

58.7 

29.4 

25.26 

51-3 

29.6 

59.01 

4T.0 

29.1 

55-67 

6.8 

29.1 

16.71 

5-2 

39.1 

46.04 

58.4 

30*4 

24.69 

51-5 

30.6 

59-34 

41.2 

30.1 

55-49 

6.5  • 

30.1 

15-77 

5.0 

30.x 

45.02 

58.1 

31-4 

24.15 

51.8 

31.6 

59.67 

41.4 

3I-I 

55-29 

6.2 

31. 1 

14.82 

4.8 

3I.I 

44.07 

57.8 
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(CONSTANTS  OF  STRUV^  AND  PETERS.) 

ClRCtFMPOLAR  STARS. 

APPARENT  PLACES  tOK  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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Solar 
Date. 

a  Ursae  Min. 
(Fo/arts). 
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Solar 
Date. 

51  Cephei 
(Hev.). 
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Solar 
Date. 

<J  Ursae  Min. 
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Solar 
Date. 

I  Urase  Min. 
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Solar 
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a  Octantis. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 
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sion. 
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North. 
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sion. 

Declina- 
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North. 
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Declina- 
tion 
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sion. 

Declina- 
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South, 

h  m 

e       I 

h    m 

0     • 

h   m 

0     ' 

b  m 

«     * 

h   m 

0      * 

Dec. 
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1.6 

s 
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41.4 

I.Z 
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64.8 

I.I 
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44.07 

57.8 
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2.6 

60.02 
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2.1 

55.08 

66.0 
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64.6 
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43.22 

57.5 

3.3 
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52.4 

3.6 
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4X.8 
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3.1 
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57.2 
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4.0 
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65.4 

41 
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61.17 
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5.0 
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56.5 

6.3 
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42.5 

6.0 

54-17 

64.8 

6.1 

69.38 

63.8 

6.1 

40.89 

56.2 

7-3 

80.45 

53.6 

7.6 

61.92 

42.8 

7.0 

53.95 

64.5 

7.1 

68.26 

63.6 

7.1 

40.47 

55.9 

8.3 

79.63 

53.8 

8.6 

62.26 

43.1 

8.0 

53-75 

64.1 

8.1 

67.19 

63.3 

8.1 

40.05 

55.6 

9-3 
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54.1 

9.6 

62.59 

43.4 

9.0 
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63.8 

9.1 

66.20 
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9.x 

39-56 

55.4 

10.3 
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54-4 

10.6 

62.87 

43.7 
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53.43 

63.4 

10.1     6528 

62.7 

10. 1 

39.02 

55.1 

II-3 
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54.6 
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63.1 
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ii.i 
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12.3 
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54.8 

12.5 
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44.3 
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62.8 

12. 1 

63.66 

62.2 

Z2.I 

37.83 

54-5 

13-3 
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13.5 

63.63 

44-5 

13.0 
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62.4 

13.1 

62.93 

61.9 

13-1 

37-22 

54.2 

14-3 

74.70 

55-2 

14.5 

63.87 

44.8 

Z4.0 

52.97 

62.1 

14. 1 

62.20 

61.6 

14. 1 

36.65 

53.8 

15.3 

73.98 

55-4 

15-5 

64.13 

45-0 

15.0 

52.87 

61.8 

15.1 

61.47 

61.4 

I5.I    .  36.15 

53.5 

16.3 

73.28 

55-6 

16.5 

64.39 

45.3 

16.0 

52.75 

61.5 

16. 1 

60.72 

61.2 

16. 1    1  35.76 

1 

53.1 

17-3 

72.56 

55.8 

17.5 

64.66 

45.5 

17.0 

52.61 

61.2 

17. 1 

59-94 

60.9 

17.0 

35-47 

52.8 

18.3 

71.78 

56.1 

18.5  1  64.94 

45.8 

18.0 

52.46 

60.9 

18.1 

59.11 

60.7 

18.0  1  35.30 

52.4 

19-3 

70.97 

56.3 

19.5 

65.22 

46.1 

19.0 

52.33 

60.6 

19. 1 

58.26 

60.4 

19.0 

35.19 

52.0 

20.3 

r 

70.07 

56.5 

20.5 

65.50 

46.4 

20.0 

52.20 

60.2 

20.1 

57.43 

60.1 

20.0 

35.14 

51-7 

21.3 

69.12 

56.7 

21.5 

65.74 

46.7 

21.0 

52.10 

59-9 

21.1 

56.64 

59.8 

21.0 

35.10 

51.4 

22.3 

68.11 

56-9 

22.5 

65.96 

47.0 

22.0 

52.02 

59-5 

22.1 

55.90 

59.5 

22.0  1  35.03 

51.1 

'    23.3 

67.07 

57.1 

23.5 

66.14 

47-4 

22.9 

51.96 

59.1 

23.0 

55.25 

59.2 

23.0      34.92 

50.8 

1    24.3 

66.04 

57.3 

24.5 

66.31 

47.7 

23-9 

51.93 

58.8 

24.0 

54.69 

58.8 

24.0      34.76 

50.5 

'    25-3 

65.03 

57.4 

25.5 

66.45 

48.0 

24.9 

51.92 

58.4 

25.0 

54.20 

58.5 

25.0    34-55 

50.2 

;  26.3 

64.07 

57-5 

26.5 

66.57 

48.3 

25-9 

51.92 

58.1 

26.0 

53.77 

58.2 

26.0    34.32 

49.9 

27-3 

63.14 

57.6 

27.5 

66.70 

48.6 

26.9 

51.92 

57.7 

27.0 

53.36 

57.9 

27.0    34.11 

49.5 

28.3 

62.27 

57.7 

28.5 

66.81 

48.9 

27.9 

51.92 

57.4 

28.0 

52.96 

57.6 

28.0  j  33.98 

1     49.2 

1 

29-3 

61.44 

57.9 

29.5 

66.95 

49.2 

28.9 

51.90 

57- X 

29.0 

52.54 

57.3 

29.0  1  33.94 

1     48.8 

30.3 

60.60 

58.0 

30.5 

67.11 

49.5 

29.9 

51.87 

56.8 

30.0 

52.08 

57.0 

30.0  ,  34.03 

48.4 

31-3 

59.75 

58.1 

31.5 

67.27 

49.8 

30.9 

51.84 

56.5 

31.0 

51.57 

56.8 

31.0    34.23 

48.0 

32.3 



58.85 

58.3 

32.5 

67.43 

50.1 

31-9 

51.80 

56.2 

32.0 

51.02 

56.5 

32.0  1  34.55 

1 

j     47.6 

1 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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33 

Piscinm. 

a  Andromedae. 

p  Cassiopeiae. 

22  Andromedae. 

7  Pegasi. 

Solar 
Date. 

1 

1 
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Right 
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e        • 
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0 
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0  00 
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0  03 
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61.5 
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28.7 
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17.40 

•• 
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s 
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27.7 
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17.18 
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14.68 
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44.8*' 
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22.17 
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62.7 

22.56 

-M 

_      1.2 
26.5 

60.32 
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70-2     „ 

16.98 

.20 

1.3 
70.7 

14.56 

.13 

43.8  ••" 

.zo 

^        0-4 

•  13 

1-5 

.28 

^0       1-8 

.19 

I-         ^•7 

.11 

I.I  , 

30.2 

22.07 

n 

63.1 

22.43 

25.0 

60.04 

68.4 

16.79 

69.0 

14.45 

42.7        1 

.08 

^^        0-* 

.11 

X.6 

•a4 

^_      2.2 

.16 

2.0^ 

.10 

^  I.I 

Feb.    9-1 

21.99 

63.3 

22.32 

23.4 

59.80 

• 

66.2 

16.63 

67.0 

14.35 

41.6 

.06 

0.1 

.09 

1.7 
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2.2 
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x.o 

19. 1 

21.93 

63-4 

22.23 

21.7 
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14.28 

40.6 
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.03 

-        0.2 
63.2 

22.18 
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20.0 

59.46 

•M 
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16.41 

.09 

c         "-3 
62.5 

14.23 

.05 

39-6 
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^        0-3 
62.9 

22.16 

.02 

18.4 
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a-8 
58.3     „ 

16.37 
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c         «-4 
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14.22 

.01 
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38.7 
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a6 
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^      ^-5 
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«  a.3 
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«     0.7 

21.0 
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62.3 

22.18 

16.9 

59.40 
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16.39 
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14.24 

38.0 
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^        a8 

.07 

1.2 
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2.6 
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2.1 
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0.5 

31.0 
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61.5 

22.25 

15-7 

59.48 

52.9 

16.46 

55^7     „ 

14.30 

37-5 

.10 

I.I 

.11 
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.17 
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•13 

1.8 

.to 

0.2 
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14.40" 

37-3  «. 

• 
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.x6 

0.7 

g% 
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0.2 
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22.24 
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14.0 
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48.5 

16.77 

52.4 

14.54 
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0.3 

^ 

•31 

^  0  1-7 
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0.4 
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17.02 
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14.72 
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56.0 

22.97 
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60.57 
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50.6 

14.94 
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0.6 
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60.99 
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15.20 
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0.9 
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23.88 
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0.7 
51.4 

15.78 
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42.6 
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24.21 
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.50 
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18.78 
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52.6 

16.09 

.3« 
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44.3 

28.7 

24.06 

.30 

46.2 

24-55 
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19.9 
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.50 
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.40 
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16.40 
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46.3^ 
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1.9 
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•») 

2.1 
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42.6 
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5'-5.^ 

19-93 

58.5 

17.00 

5^-4  .  , 

1           28.7 
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41.0 
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64.31 

.4a 
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20.26 
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61.0 

17.27 
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29.0 
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56.9 
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63.8  '•* 
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.05 

3-0 
79-4, 

21.37 

.03 

^3-5  ;•; 

18.24 

.00 

0.8 

^'4-4  ^  , 

.04 

0.6 

.04 

1.3 

.IX 

a.7 

.06 

2.2 

.03 

0.6 

26.4 

25.78 

38.5 

26.40 

45.1 

65.53 

^ 

82.1 

21.31 

'    ^5.7  .  ^ 

18.21 

__^ 

65.0 

.Nov.   5.4 

25.71 

.07 

0.7 
39-2     „ 

26.33 

.07 

46.1 

65-37 

.16 

84.6 '-5 

2i.2I 

.10  1    „          t.S 

^7-5  .  , 

18.15 

.06 

65.3 

■^     ■ 

.08 

0.8 

.10 

,  ,,  0'7 

.20 

«^  .-  a.o 

•  14     .^        >  -^ 

.08 

0.1 

15-4 

25-<J3 

40.0 

26.  a  J 

46.8      ' 

65-17 

86.6 

21.07 

W  *^9-i . 

18.07 

65.4 

.10 

«  o-** 

.11 

0.5 

.24 

00      '-^ 

.16              I.I 

.10 

^         o-» 

25-3 

25-53 

40.8 

26.12 

47-3 

*>4-93 

88.2 

20.91 

«   90.^ 

17.97 

^5-^.. 

Dec.    5-3 

25.42 

.11 

0.0 
41-7     „ 

25.99 

.«3 

0.1 
47-4 

64.66 

•a- 

89.3  '•■ 

2".73 

.iS 

0.7 
90.9 

17.VH6 

.11 

^        0.3 
65,0 

.12 

0.8 

-M 

0.2 

.30 

0.7 

.20 

o.? 

.12 

0,4 

15-3 

25-30 

42.5     „ 

25.85 

47.2 

64.36 

90.0 

20.53 

91.2 

«7-74 

64.6 

.12 

0.8 

•IS 

^      ®-5 

•  3a 

0.1 

.21 

0.2 

.12 

0'7 

25-3 

25.18 

43-3 

25.70 

^^'7  .  K 

64.04 

9<i.  I 

JO.  32 

91.0 

17.62 

63.9      ' 

.12 

0.7 

->5 

0.8 

•  3a 

0    ^  ^'•s 

.21 

0.7 

•  »3 

,         0.8 

j           35-2 

25.06 

44.0 

25-55 

45-9 

63.72 

89.6 

20.11 

90-3 

17.49 

63.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.2 
20.2 
20. 2 
3a  2 

Feb.    9-« 

19. 1 
Mar.  I.I 
ii.i 
21. 1 
31.1 

I 

Apr.  10.0 
19.9 
29.9 

May  9.9 
19.9 

29.8 

June  8.8 

18.8 

28.8 

July    8.7 

18.7 
28.7 
Aug.  7.6 
17.6 
27.6 

Sept.  6.6 

16.5 
26.5 

Oct.     6.5 

16.5 

26.4 
Nov.    5.4 

15-4 

25-3 

Dec.    5.3 

»5-3 
25- 3 
35-2 


9  Andromedae. 


Riftht 
Ascension. 


h     m 

o  13 


6.19 
6.02 
5.85 

5.70 
556 

5-45 
5.38 

5.34 

5-35 
5.40 

5-51 
5.67 

5.88 

6.14 

6.42 

6.75 
7.09 

7-44 

7.80 

8.15 

8.48 
8.79 
9.07 
9.32 
9-52 

9.68 
9.80 
9.87 
9.90 
9.90 

9.86 
9.78 
9.68 

956 
9.42 

9.26 
9.09 
^.92 


Declina- 
tion 


+3614 


.17 
.17 
.15 
•i4 
.11 

.07 
.04 
.01 
.05 

.XI 

.16 
•It 
.96 

.aS 

.33 

•34 
.35 
.3fi 
.35 

•  33 

•31 
.38 

.25 

.20 
.16 

.12 

.07 
.03 
.00 
.04 

.08 
.10 
.12 

•M 

.16 

•»7 

•  17 


63^9 
63.0 

6x.8 

60.3 

58.6 

56.7 

54-7 
52.8 

50.9 

49.2 

47.8 
46.7 
46.0 

45-7 
45.8 

46-3 

47.3 
48.6 

50^3 
52- 3 


0.9 
x.a 
1.5 

1.7 
1.9 


t.o 


1.9 
1.9 
1.7 
I.4 


i.i 


0.7 
0-3 


ai 


0.5 


t.o 


1.3 

1.7 


a.o 


2.2 


54-5 

5t»-9 

59.5 
62.1 

64.8 

67.4 

69.9 

72.3 

74.5 
76.5 

78.2 

79.7 
80.9 

81.7 

82.1 


2.4 
2.6 
a.6 

a.7 
2.6 


^•3 
2.4 


3.2 


2.0 


k: 


«.5 
1.2 


0.4 


0.1 


82.2 
81.9 

81.2 


Ceti. 


RiRht 
Ascension. 


h     m 

o  14 


0.3 


<\: 


s 
29^35 
29.23 
29.XI 
29.00 
28.91 


28.84 
28.79 
28.77 
28.79 
28.84 

28.93 
29.06 

29.23 
29.44 
29.68 

29.94 
30.23 

30.54 
30.84 

31-15 

31^44 
31-72 

31^97 
32.18 

32.37 

32^52 
32.62 
32.69 

32.72 
32.72 

32.69 
32.64 
32.56 
32.46 
32.36 

32.24 
32.12 

32.f"«0 


Declina- 
tion 
Stmtk. 


-    921 


.13 
•  II 
.11 
.09 

.07 

.05 
•o« 

•OS 

.05 
.09 

-«J 

.17 

.21 

.a4 

.26 

.a9 
-31 

.30 
.31 
.29 

.28 

.«5 

.21 

.19 
-»3 

.10 
.07 
.03 
.00 

.03 

.05 
.08 
.10 
.10 

.12 

.12 

.12 


44-4 
45.0 

45.4 
45-7 
45.8 


45-7 

45-4 

44-9 
44.1 

43-1 


41.9 
40.4 
38.8 

37-0 
35-0 


33^o 

30.9 
28.9 

26.9 

25.0 


0.6 

0-4 
0^3 


ai 


ax 


0.3 
as 
a8 
x.o 
x.a 


1.5 

1.6 
1.8 


a.o 


9.0 


2.1 


a.0 


2.0 


1.9 

1.7 


23.3 
21.9 
20.7 
19.7 

X9^i 


1-4 
1.2 
x.o 
a6 
0.3 


18.8 
18.7 
18.9 
19.4 
20.0 


0.1 


a2 


0.5 
a6 
a8 


I 


20.8 
21.7 
22.6 
23.6 
24.6 


0.9 
0.9 


i.o 


1.0 


0.9 


25-5 
2<>.3 


44  Piacium. 


Right 
Ascension. 


h     m 

o  20 


n.h 


'1. 7 


8 
26.14 

26.02 

25.90 
25.80 
25.70 

25-62 
25.57 

25-55 

25.56 
25.60 

25.69 

25.81 
25.98 
26.18 
26.42 

26.68 
26.97 
27.27 
27.58 
27.88 

28.17 
28.44 
28.70 
28.91 
29.10 

29.25 
29.36 

29.44 
29.48 

29.48 

29.46 

29-42 

2935 
29.26 

29.16 

29.05 
28.93 

;?8.«i 


•  IS 

•It 

•  xo 

•  10 

.06 
.05 

.09 

.01 

.«♦ 
.09 

.It 

•17 

•  90 
'M 

.96 

.30 

.31 

.30 
.29 

-a7 
.96 
.21 
.19 
.«5 

.11 
.08 
.04 

.CO 

.02 

.04 

.07 
.09 
.10 
.11 


Dec  Una* 
tion 


+    124 


lao 

9.3 
8.6 

7.9 
7-4 


I 


*7 
0.7 
0.7 
0.5 
as 


6.9 
6.6 

6.5 
6.6 

7.0 

7.6 
8.4 

9-5 
10.8 

12.4 


as 
ax 


ai 


0.4 
a6 


a8 


1. 1 


1.3 

1.6 

1.7 


14. 1 
16.0 
17.9 
19.9 
21.9 


23.8 

25-5 
27.1 
28.5 
29.7 


30.6 

31.3 

31.8 

32.0 
32.0 


31.8 

31.4 

30-9 

30.3 
29.6 


1.9 
1.9 


2.0 


2.0 


1.9 


1.7 
1.6 

».4 
1.9 

0.9 


0.7 
0.5 


aa 


ao 


0.2 


0.4 
0.5 
a6 
0.7 
0.7 


28.9 

,12  1  0.8 

28.1 
.12  0.8 

,     27.3 


/3Hydri. 


Right 
Ascension. 


h     m 

o  20 


s 
36.84 

35.93 

35-07 

34-29 
33-^2 

33-06 

32.64 

32-36 

32-23 
32.26 

32.44 
32.78 

33.28 

33-91 
34-67 

35.54 
36.51 

37-55 
38.62 

39.71 

40.79 
41.81 

42.76 
43.60 

4431 

44.86 

45.23 
45.42 
45.42 
45.24 

44.87 

44-34 
43-68 
42.89 
42.02 

41.10 
40.16 

39.23 


.91 
.86 

.78 
.67 
.56 

.42 

.28 

-13 

.OS 

.18 

.34 

.50 
.63 
.76 

.87 

0.97 
x.04 

1.09 
1.08 

U09 

0.95 

.84 
.71 

.37 
.19 
.00 

.18 
.37 

.S3 

.G6 

.79 
.87 

.92 

.94 
-93 


Declina- 
tion 
South, 


-77  47 

M 
80.4 

79-4 


77.8 

75-7 
73-2 


70.2 

66.9 

63-4 
59-6 

55-9 


1.0 
1.6 
9.1 

■-5 

3-0 


3-S 
3-3 
3.8 
3-7 
3.8 


52.1 

48.4 

44-9 
41.6 

38.7 

36.1 

34.0 

32.3 
31-2 
30.7 


30.7 

3M 
32.5 
34.2 
36.3 

38.9 
41.7 
44.8 

47.9 
51-0 


3.7 
3.5 

3.3 
9.9 
9.6 


9.1 

1.7 


I.I 


0.5 
ao 


0.7 
I.I 

1.7 
3.1 
2.6 


2.8 
3.» 
3.1 
3.x 

3.0 


54.0 
56.6 

58.9 
60.8 

62.0 


9.6 

a.3 
1.9 
1.9 

0.7 


62.7 
62.7 
62.2 


12  Ceti. 


Right 
Ascension. 


ao 


0.5 


h     m 

o  25 


s 

5.63 

5.51 

5-39 
5.28 

5.18 

5-10 
5.05 
5.02 
5-02 
5-06 

5.14 
5.26 

5.42 

5.62 

5.85 

6.12 
6.40 
6.70 
7.00 

7-31 

7.60 
7.88 
8.13 
8.36 

8.55 


8.93 
8.89 

8.82 

8.74 
8.64 

8.53 
8.41 
8.29 


.19 
.19 

.II 
.10 
.08 

.05 
.03 
.00 
.04 
.08 

.12 

.16 
.90 
.93 

•a? 


Declina- 
tion 
South. 


-429 

H 
36.8 

37-5 


a7 
a6 
as 
0^3 


aa 


ai 


38.1 
38.6 

38.9 
39.1 

38.8 

0-9 

36.7 
35-5 
34-1 
32.5 


X.2 


1.4 

1.6 

1.8 


.28 

-301 
-30 
.3* 
.29 

.28 
•as 

-a3 
.19 

-15 


28.8 


26.8 
24.8 
22.8 
20.9 


xo 


2.0 


3.0 


8.70 

«  «        .«* 

8.82 

.08 
8.90 

8.94 

„  .OX 

•02 


.04 
.07 
.08 

•  10 

•  II 

•  12 

.12 


I9.I 

17.5 
16.0 

14.9 

14.0 


1.9 

1.8 


1.6 
X.5 


I.I 


a9 
a6 


'5-°  a.' 

12.9 

a2 

13.I 

0-4 

13-5 

0.5 


14.0 
14.7 

15-5 
16.3 

17.2 

18.0 
18.8 
19.6 


0^7 
a8 
a8 
a9 
a8 


a8 
a8 
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Jan.    0.3 

I  X0.2 

>  20.2 

30.2 

Feb.   9^^ 

19. 1 

Mar.  i-i 

,  zx.o 

I  21.0 

31.0 

Apr.  10.0 
20.0 

29.9 

May    9*9 

19.9 

29.8 

Jane   8.8 

j8.8 

28.8 

July    8.7 

1B.7 
28.7 

Aug.    7-7 
17.6 

27.6 

Sept.  6.6 

16.5 

26.5 

I  Oct.    6.5 

16.5 

I  26.4 

,Nov.    5*4 
j  15-4 

!  25.4 

Dec.    5-3 

15-3 
25.3 
35-2 


ir  Andromedse. 


Riglit 
A«c«iMion. 


h     m 

o  31 


8 
42.67 

42.51 
42.34 
42.19 
42.05 

41.93 
41.84 
41.79 
41.78 
4I.8X 

41.90 
42.03 
42.2a 
42.45 
42.7a 

43.02 

43-35 

43-69 

44-04 
44.38 

44-72 
45-03 
45-32 
45-57 
45-79 

45-97 
46.10 

46.20 

46.26 

46.28 

46.26 
46.21 
46.14 
46.04 

45-92 

45.78 
45-62 
45-46 


Declina- 
lion 


+33" 


.x6 
.17 
•«5 
-14 
.la 

.09 
.05 
.01 
.oj 
.09 

.13 

.19 

.as 

•a? 
.JO 

•33 

-34 
-35 
•34 
.34 

-3« 

.29 

.aa 

.18 

•  13 

.10 

.06 
.oa 

.08 

.05 
.07 

.10 

.la 
.14 

.16 
.16 


19.0 

X8.2 

Z7.2 
15.8 

14.3 

12.6 

10.8 
9.1 

7-4 
5*9 

4.6 
3.6 
3-0 
2.7 

2.8 

3-3 

4-2 

5-5 

7-1 
9.0 

zi.o 

13-3 

15-7 
18.2 
20.6 


23.1 
25.4 

27.6 
29.7 
31.6 


0.8 
•o 
•4 
.5 
.7 

.8 
-7 
•7 
•5 
.3 

i.o 
0.6 

0.3 
0.1 

a9 

t.3 

1.6 

1*9 

1.0 

«.3 
«-4 
«-5 

a-4 

«-5 

a-3 
a.a 

a.z 
1.9 
1.6 


a  Cassiopeiae. 


33-2 

34.6 

35-6 

36.4 
36.9 


Riab.t 
Ascension. 


h     m 
034 


+5600 


1-4 
1.0 
0.8 
0.5 


0.1 


37-0 
36.8 

36.2 


aa 

0.6 


8 

61.25 
60.96 
60.67 
60.39 

60.x  3 

59.91 
59.74 
59-63 

59-59 
59.62 

59.72 

59-90 
60. 14 
60.46 
60.82 

61.24 
61.69 
62.  x6 
62.63 
63.11 

63.56 

63-99 
64.38 

64^73 
65.02 

65.27 
65.45 
65.58 
65.65 
65.67 

65.63 

65-54 
65.40 

65.22 

65.01 

64.76 
64.48 
64.20 


Declina- 

Uon 
Ncrtk. 


.a9 

.39 

.a8 
•a6 
•aa 

-«7 
.11 

-04 
.03 
.xo 

.18 
-a4 
-3« 

-3« 
•4« 

-45 

.47 
-47 
.48 

-45 

.43 
.39 
•35 

.89 

-a5 

.18 

.13 

.07 
•oa 

.09 

•M 
.16 
.21 
•as 

.28 
.28 


37-0 
36.5 
35-5 
34-1 
32-3 


0.5 
1.0 

1-4 
1.8 


a.a 


30.x 

27.7 
25.x 

22.5 


»-4 

a.6 
a.6 
a.5 
a-4 


17.6 

15.5 

13-7 
ia.4 

IX.5 


a.1 
Z.8 

«.3 
ag 

0.4 


II. X 
IX. 2 

II.8 
12.9 
14.4 


0.1 
0.6 

X.I 

»-5 

a.o 


16.4 
18.6 
21.2 
24.x 
27.1 


2.8 

2.6 
2.9 
3.0 
3.1 


30.2 

33-4 
36.5 
39.6 
42.6 


3.a 

3.1 
3.1 
3.0 

«-7 


^  Ceti. 


45-3 
47.8 

50.0 

51.8 

53.1 


«-5 

2.8 

1.8 

1.3 

0.9 


54-0 

54-4 
54-2 


0.4 


0.2 


Right 
Ascenaton. 


m 


h 
038 


8 

43-49 
43.36 

43-22 

43.10 
42.98 

42.68 

42.81 
42.76 

42-75 
42.77 

42.84 

42-95 
43.10 

43.28 
43.5* 

43-77 
44-05 

44-35 
44.67 
44.98 

45-29 

45-58 

45-85 
46.10 

46.31 

46.48 
46.62 
46.71 
46.77 
46.79 

46.78 

46.73 
46.66 

46.58 

46.47 

46.35 
46.22 
46.09 


.13 
.14 

.18 
.18 

.10 

.07 
.05 
•OX 
.Of 

.07 

.XI 

•«$ 

.z8 
•n 

.86 


DecHoA- 

tion 


-1830 

n 

74-7 


•30 

•38 
•3« 

.31 

.a9 

.27 

•as 

.21 

•  17 

•14 
.09 
.06 

.oa 
.01 

.05 
.07 
.06 
.11 

.18 

•  X3 


75^2 

75-5 
75.6 

75.3 

74.8 

74-1 
73. » 
71.8 
70.2 

68.5 
66.5 
64.4 
6a.2 

59-9 

57-6 

55-3 

53^i 
51.0 

49.2 

47.6 
46.3 

45-4 
44-8 

44-5 

44.6 

45-1 

45-8 
46.8 

48.0 


0.5 

0.3 
0.1 
0.3 
0.5 


0.7 
1.0 

1.3 
1.6 

X.7 


8.0 
a.x 
s.a 
a.3 
«-3 


a.3 
2.2 
a-i 

X.8 
1.6 


1-3 

0.9 

0.6 
0.3 


ax 


0^5 
0^7 


x.o 


I. a 


21  Cassiopeiae. 


Ricfat 
Aacenaaon. 


».3 


49-3 
50.7 

52.1 

53.5 

54.7 


1.4 

1.4 

1.4 
1.2 


1.2 


55.9 

56,8 

57-5 


0.9 
0.7 


h     xn 
039 


a 
16.74 

16.02 

15.31 

14.63 

14.00 

13.46 
13-03 
12.73 
12.57 
12.56 

12.71 
13.01 

13-45 
14.03 

14.71 

15-48 
16.32 
17.19 
18.09 
18.97 

19.83 
20.63 
21.37 
22.03 
22.59 

23.06 
23.40 

23.64 
23.76 

23.75 

23.63 

23.39 
23-05 
22.60 
22.06 

21.45 

20.77 
20.06 


.7a 

.71 
.68 

-63 
.54 

•43 

•30 
.z6 
.01 

•«5 

.30 
•44 
•58 
.68 

•77 

•84 
.87 
.90 
.88 

.86 

.80 

.74 
.66 

.56 

•47 

.34 

••4 
.12 

.ox 

.12 
.24 

•34 

•45 

•54 
.61 

.68 
•71 


+7427 
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x8.6 
18. 1 
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a.4 
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x.6 


2X.4 

23.5 
26.0 

28.8 

32.0 


a.x 
«.5 

8.8 

3.2 

3-3 


35.3 
38.8 

42.4 

46.0 

49.6 


3-5 

3.6 
3.6 
3.6 
3^4 
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56.2 

59.0 
61.5 

63.5 


3.a 

8.8 

a-5 
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x.6 
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m 


65.x 

66.0 

[66.3 
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0.3 
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+47  45 
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20.16 

19.93 
19.70 

19.48 

19.28 

I9.XX 
18.97 
18.88 
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X9.XX 
19.3a 

19.58 
19.90 

20.25 
20.64 
ax. 04 

21.45 
21.86 

22.a6 
22.63 
22.98 

23.28 

23.54 

23.76 

2J.93 
24.05 
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24-15 

24.13 
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23.98 

23.84 
23.68 
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•80 
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.09 
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\ 
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27.7 
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25.3 
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8.0 


2X.6 
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xa.6 

2.0 
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8.8 

7.4 
6.4 

5.8 


X.8 
1.4 
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a6 


0.1 

6.0     * 

6.8  "«  . 
8.0  '" 

9.6 

a.o 


XX.6 
X3.8 
16.4 
19. 1 
21.9 

24.8 

27.7 
30.6 

33-3 


a.a  I 

8.6 

a.7 
2.8 

8.9 


I    35^9 


8.9 
8.9 
«.7 
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8.4 
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1.5 
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44-8 
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(CONSTANTS  OP  STRUVB  AMD  PirrKR&) 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

1 

6  Piscium. 

y  Cassiopeiae. 

^  Andromedae. 

43  Ceph 

ei  (H.). 

t 

Piscium. 

Mean 

' 

Solar 
Date. 

- 

— 

_    _- 

RiKbt 

Declina- 

Rifh 

t 

Declina' 

Riftbt 

DMlina- 

Right 

Declina> 

Riffbt 

Declina- 

Aacenaion. 

tion 

Aacenaion. 

tion 

Aacanaion. 
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AacMiaion. 
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Aacenaion* 
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1 

b 

m 

North. 

N^k. 

0      • 

Sprth. 
0      > 

S'orik. 

0       t 

1 

• 

h 

m 

•      * 

h 

m 

h     m 

h 

m 

1 

043 

+    703 

0  50 

4.60  II 

05 

)I 

+3758 

055 

+8544 
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+    7  22 

Jan.    0-3 

8 
39.48 

•  n 

99 

28.2      „ 
0.8 

a 
52.63 

•34 

-»7-^  o.t 

a 
23.02 

.18 

•• 

33-9  a. 

3*-«  ,.8. 

^^•^  ..4 

a 
55." 

.la 

99 

6.3           . 

^0.7 

Z0.2 

39-36 

^^'♦^a 

52.29 

*7.o  ^  , 

22.84 

35-4  : 

3'-M,, 

34-1^, 

54.99 

5.6  ; 

.13 

.r    ^    *^" 

.3) 

0^7 

.18 

I.O 

a       '•>< 

o.t 

.13 

« 0.8 ' 

2a2 

39.23 

^^^H 

51.94 

^w 

46.3 

22.66 

34.4     . 

28.70    ^ 

33.9  ^  - 

54.86 

^ 

4.8 

30.2 

39- «i 

•  It 

51.61 

.33 

i.a 

45.*  ., 

22.48 

.18 

I.t 
33.2     . 

*5-96  .  , 

a8 
33-«  .  . 

54*73 

.13 

0.7 

4-»       a 

.11 

0.7 

.31 

«'7 

•'7 

>«9 

a.  99 

M  *.9 

.It 

0.8 

Feb.   9-2 

39.00 

25- 1  ^, 

51.30 

43-4/ 

22.31 

9 

3"-7     ' 

23-41  ^  „ 

31.6 

54.61 

3.3      , 

•  10 

a7 

.a7 

a.  I 

.«4 

1.7 

a.  as 

a.o 

.10 

ow6 

1 

19. 1 

38.90 

^4^. 

51.03 

4^-3  . 

22.17 

30.0 

21. 16 

29-^  .  - 

54.51 

2-7     ^ 

'  Mar.  z-i 

38.83 

.07 

as 
23.9^ 

50^80 

.»3 

a.4 
38.9  .  \ 

22.05 

.It 

28.2 

1.86 
19.30 

a.9 

27  '  .„ 

54.42 

.09 

0.6 
2.1 

IX.O 

38.78 

.05 

0^4 

50.64 

.x6 

3^-4  .  , 

21.97 

.08 

26.3  ••» 

1.40 

'7.90     -. 

S.8 
243,^ 

54.36 

.06 

0.4 

^% 

•01 

0.3 

.06 

a.7 

•Q4 

1.8 

0.80 

3.0 

.03 

0.3 

21.0 

38.77 

*3.2^„ 

50.56 

33-7., 

21.93 

^ 

^4.5  ,  , 

17.01 

2*3,, 

54.33 

'•5^. 

.03 

0.0 

.01 

a.7 

.01 

1.8 

.  --  0.3J 

A      3.a 

.01 

0.1 

31. 0 

38.79 

^ 

^>*«, 

50.55 

^^^ 

31.0  . 

21.94 

22.7     . 

16.66     " 

18.  z 

54.34 

*-4^ 

.06 

o«t 

.08 

a.S 

.06 

1.9 

0.8t 

3«i 

.09 

0.2 

Apr.  10.0 

38.85 

*>4*. 

50.63 

28.5, 

22.00 

21.2 

16.88 

15.0 

54.30 

1.6 

* 

20.0 

38.96 

.11 

0^9 
23.9      a 

50.80 

.17 

*      a.4 
26.1 

22.12 

.IS 

19.8  ••* 

17.63 

3.0 
12.0     „ 

54.48 

.09 

0.5 
2.1 

.'S 

0.8 

.a4 

%,0 

.18 

0      0^9 

0        «.a7 

a.8 

.14 

0  <*.7 

29.9 

39." 

**-7  , « 

51.04 

24-I     . 

22.30 

18.9 

18.90 

9-2. 

54.62 

2.8 

May   9-9 

39.30 

.19 

t.o 
25.7 

5«.37 

.33 

X.6 
22.5  .  . 

22.52 

.at 

«      0.7 
18.2 

^    '•73 
20.63 

6.8*-* 

54.79 

•«7 

3.8  '•" 

,tM 

«.3 

^p 

.39 

x.t 

•a7 

0      o.t 

a.14 

1.1 

.ai 

I.a 

19.9 

39-52 

^^ 

27.0 

51.76 

*'-3«, 

22.79 

w 

18.0 

22.77 

4-7,  . 

55.00 

5.0 

1 

.a5 

X.4 

.44 

0.7 

•30 

o.t 

t.46 

1.5 

.a9 

».4  , 

99.9 

39.78 

28.4  _ 

52.20 

A 

2a6 

23.09 

**•*  ^* 

25.23 

3-*.« 

55.25 

^•4.^1 

June  8*8 

40.06 

•SB 

i«7 
3°-'  .a 

52.68 

.48 

owt 

*^4^, 

23.43 

.34 

x8.8 

a.71 
27.94     1, 

1.0 
2.2 

55.52 

•V 

8.0 

18.8 

40.35 

.a9 

1.8 

53.  »9 

•31 

0.3 
20.7     _ 

23.78 

.99 

0.9 
19.7 

3.88 

30.8a 

'•C' 

55.82 

•30 

_  1.8  < 

28.8 

4a66 

•31 

33.8  '•' 

53.72 

.39 

0.8 
21.5 

24.15 

•37 

X.4 

33.80 '^ 

^•8    i 

56.12 

.3© 

1.9  1 
II.7         1 

July    8.7 

40.96 

.30 

«•« :: 

54.24 

.5a 

I.a 
22.7 

24.51 

.3* 

X.6 
**-7  . « 

36-7" !"!! 

0.8 

2-4,  , 

56.43 

.31 

'3-<^  !*! 

^        ^ 

•JO 

1.9 

.9* 

1.7 

•96 

1.9 

a.  9a 

I.I 

.3© 

'-9 , 

18.7 

41.26 

37-7  ,  „ 

54.75 

^4-4.. 

24.87 

^4-6  ^  ^ 

39.70 

3-5., 

56.73 

15.5  J 

28.7 

41-55 

.»9 

39-6 

55.24 

.49 

^     a.1 

26.5 

25.21 

.94 

26.8  *•• 

a.  79 

42.49  1: 

*.7 
3-2,  1 

57.02 

.a9 

'7-4   * 

g% 

.a6 

1.8 

^ 

•49 

a.9 

•31 

a.3 

t.60 

a.a 

.a7 

'.7 

Aug.   7-7 

41.82 

^^*^   .  IC 

55.69 

29.0 

25.52 

29.1  ^  . 

45.09  .    . 

7-4,. 

57.29 

19.'     ' 

Z7.6 

42.04 

•as 

1.6 
43.0 

56^10 

•4« 

^7 

25.80 

.aB 

<  a.5 

a.  36 

47.45      . 

a.9 

9.9^ 

57.53 

.a4 
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42.25 
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1.4 

56.45 
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26.05 

.a9 

a.9 
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12.8     ^ 

57.75 
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0 
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1 
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i.t 
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a-9 

1.73 

3.3 
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I.a 
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42.42 
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37-7  ,  , 

26.26 
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51.24     ^ 

16.  z 

57.93 
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16.5 

42.56 

•«4 

-   .  1.0 
46.6 

56^98 

.a4 

3.a 
40.9 

26.43 

•»7 

a^9 

39.x. 
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X9.6*-' 

58.08 
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1.0 
24-4  ^  « 

26.5 

42.66 

.10 

0.8 
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57.15 

.17 

44.2  ^• 

26.55 
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4-5  r 

53.56  "^ 

3.6 
23.2 
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0.8 
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42.72 
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47.9 

57.26 

•II 
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26.64 

.09 

43.8"' 

54.10  ^»* 

26.9  ^- 

58.27 

.08 
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25.7 

X6.5 

42.75 

.03 
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57- 3« 
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3.1 

26.68 
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45.9 
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58.32 
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at 
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3.0 
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X.9 

*34 

J-7 
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42.75 

48.4^ 

57.29 
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47.8 

53.87 
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58.33 
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.03 
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.07 

56.2  "^ 
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.03 
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58.32 
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42.68 
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.14 
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58.28 
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25.9^ 

25-4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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a  Andromedae. 

P  Cassiopeix. 

22  AndromedsR. 

y  Pegasi. 
{Algenib.) 
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Declina- 
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Declina- 

Ascension. 
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Ascension. 
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tion 

Stmik. 
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0 
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m 
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m 

h 

m 
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0 
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m 
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0  03 
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0  03 

+5836 
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+4531 
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+1438 

Tan.     0.2 

s 
22.39 

61.5 

8 
22.85 

28.7 

s 
60.95 

72.3      0 

s 
17.40 

72.9 

s 
14.80 

45-7  ^  ^ 

J 

I0.2 

22.28 

.XI 

62.2 

22.70 

.15 

x.o 
27-7 

60.63 

.3a 

0.8 
71-5 

17.18    -"^ 

ow9 
72.0 

14.68 

.12 

44.8 

20.2 

22.17 

.11 

62.7 

22.56 

.14 

26.5 

60.32 

.31 

1.3 
70.2 

16.98    -"^ 

1.3 
70.7 

14.56 

.18 

43.8 

.10 

^        0-4 

.13 

1.5 

.28 

^0        J-8 

-e                .19 

'-7 

.11 

I.I 

30.2 

22.07 

63.1 

22.43 

25.0 

60.04 

68.4 

16.79           ^ 

69.0 

14.45 

42.7 

.08 

0.2 

.11 

1.6 

.24 

2.2 

-    ^          .10 

2.0^ 

.10 

-     I.I 

Feb.    9-1 

21.99 

69.3 

22.32 

23.4 

59.80 

^ 

66.2 

16.63 

67.0 

14-35 

4Z.6 

.06 

0.1 

.09 

x.7 

.20 

2.4 

.13 

2.2 

.07 

1.0 

19. 1 

21.93 

63-4 

22.23 

21.7 

59.60 

63.8 

16.50 

64.8 

14.28 

40.6 

Mar.    I.I 

21.90 

.03 

63.2 

22.18 

.05 

1-7 
20.0 

59.46 

.14 

61. 1 

^               .09 
16.41 

^         2.3 
62.5 

14.23 

.05 

39.6 

II.O 

21.90 

.00 

^            0-3 
62^ 

22.16 

.02 

x-6 
18.4 

59-40 

.06 

2.8 
58.3     „ 

^               -04 
16.37 

<         '-4 

6o.i 

14.22 

.01 

38.7 

.02 

0.6 

.02 

^       1-5 

.00 

2.8 

.02 

0  2.3 

.02 

0           0.7 

21.0 

21.92 

62.3 

22.18 

16.9 

59.40 

t\ 

55-5     ^ 

16.39 

57.8 

14.24 

^ 

38.0 

.07 

0.8 

.07 

1.2 

.08 

2.6 

^       -      .07 

2.X 

.06 

0.5 

31.0 

21.99 

w 

61.5 

22.25 

15-7 

59.48 

52.9^ 

16.46 

55-7     a 

14.30 

37-5  ^ 

.10 

I.Z 

.IX 

i.o 

.17 

2-4 

•13 

1.8 

.XO 

0.2 

1 

Apr.  lo.o 

22.09 

60.4 

22.36 

14.7 

59.65 

50.5   ^ 

16.59          a 

53.9 

14.40' 

1 
37-3^ 

* 

19.9 

22.24 

.15 

1.2 
59-2 

22.52 

.x6 

0.7 
14.0 

59.89 

.24 

2.0 

48.5 

16.77 

1.5 
52.4 

14.54 

.14 

0.2 
37-5 

.18 

1-5 

.21 

0.3 

^ 

.31 

^  0  ^-7 

.25 

I.I 

.18 

0.4 

29.9 

22.42 

57-7 

22.73 

^3-7     ^ 

60.20 

46.8 

17.02 

51-3^^ 

14.72 

37.9^ 

May    9.9 
19.9 

22.64 
22.89 

.23 

.25 

56.0  '-' 
1.9 
54.1 

22.97 
23.25 

.24 

.28 

0.2 

13-9 
0.4 

14-3 

60.57 
60.99 

.37 

.42 

^5-6  0.6 
45.0 

.29 
17.31 

17.64      •" 

,  0.7 
50.6 

0.2 
50.4 

14.94 
15.20 

.22 

.26 

38.6°'^ 
39.6 

» 

.27 

1.9 

.31 

0.9 

.47 

0.2 

.36 

0.3 

.28 

1.4 

29.8 

23.16 

52.2 

23.56 

15-2 

61.46 

44.8 

18.00 

5°-7  „  , 

15.48 

4^-°  ,  f. 

June   8.8 

23-45 

.29 

2.0 
50.2 

23.88 

.3a 

16.5  "' 

61.95 

.49 

0.3 
45.1 

18.38     '^ 

0.7 
51.4 

15.78 

.30 

1.6 
42.6 

18.8 

23.76 

.31 

48.1 

24.21 

.33 

18.0  '-' 

62.45 

.50 

0.9 
46.0 

18.78     •*" 

,   1.2 
52.6 

16.09 

.31 

1.7 
44-3  «  „ 

28.7 

24.06 

.30 

46.2 

24-55 

.34 

1.9 
19.9 

62.95 

.50 

1.4 
47.4     a 

19.18    -^^ 

X.6 
54.2 

16.40 

.31 

46.3     ^ 

July    8.7 

24.36 

.30 
.29 

1.9 

^^•3  X.7 

24.88 

.33 
.31 

2.1 
22.0 
2.2 

63.43 

.48 
.46 
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^^•^  2.3 

^         .38 
19.56 

•37 

_      2.0 
56.2 

2.3 

16.71 

.31 
.29 

1 

18.7 

24.65 

42.6 

25-19 

24.2 

63.89 

5'-5     . 

19.93 

5^-5  .  . 

17.00 

50.4, 

28.7 
Aug.    7-6 

24.92 
25.16 

.27 
.24 

1.6 
41.0 

1-3 
39.7 

25-47 
25.73 

.28 
.26 

26.6  '•■• 

2.4 
29.0 

64.31 
64.69 

•42 
.38 

2.6 

56.9 

20.26    '^^ 

^    .30 
20.56 

61.0 

.     0  2.8 
^3-8  ,  „ 

17.27 
17.52 

.27 
.25 

2.1 

54.6        1 

17.6 

25.36 

.20 
.18 

25.95 

.22 

.18 

2.5 
2.4 

65.01 

.32 

.26 

60.0 

3.3 

.26 
20.82 

.21 

66.7  '•' 
^    1-  2.9 

17.73 

.21 

.18 

V  - 

27.6 

25-54 

37-9 

26.13 

33.9 

65.27 

63.3 

21.03 

69.6^ 

17.91 

58.3 

•  13 

0.5 

.14 

2.3 

.20 

3.3 

.17 

3.0 

.14 

».7 

Sept.  6.6 

25.67 

37-4 

26.27 

36.2 

65.47 

66.6 

21.20 

72.6 

18.05 

60.0 

* 

16.5 

25.76 

.09 

0.2 
37-2 

26.38 

.11 

2.2 
38.4 

65.60 

.13 

69.9 

.11 
21.31 

2.9 
75.5 

18.15 

.10 

61.4  ■•" 

.06 

0.0 

.06 

2.0 

.08 

3.3 

0    .07 

0     2.9 

.06 

^•3 

26.5 

25.82 

37-2 

26.44 

40-4       0 

65.68 

73-2'*' 

21.38 

78.4  ^  , 

18.21 

^^•7.! 

.02 

0.2 

.02 

1.8 

.01 

3-2 

.02 

2.6 

.03 

^     ^  **.9 

Oct.    6.5 

25.84 

37.4 

26.46 

42.2 

65.69 

76.4 

21.40 

81.0 

18.24 

^3-^«H 

16.4 

25.82 

.02 

0-5 
37-9     ^ 

26.44 

.02 

43.8 

65.64 

.05 

3.0 
79.4     ^ 

.03 
21.37      ^ 

^J-5  n 

18.24 

.00 

0.8 

.04 

0.6 

.04 

1.3 

.11 

2.7 

.06 

2.2 

.03 

0.6 

26.4 

25.78 

38.5 

26.40 

45-1 

65.53 

^ 

82.1 

21.31 

85.7       „ 

18.21 

^ 

65.0 

■ 

Nov.   5' 4 
15-4 

25.71 
25-63 

.07 
.08 

0.7 

39-^  0.8 
40.0 

26.33 
26.23 

.07 

.10 

46.1 

46.8  "•' 

65.37 
65.17 

.16 
.20 

84.6  "'^ 
86.6  '-^ 

.10 
21.21 

.14 
21.07 

1.8 

89.1 

18.15 
18.07 

.06 

.08 

^        0.3 
65.3 

0.1 

O5.4 

.10 

_  0.8 

.11 

0.5 

.24 

00      ^.^ 

.16 

I.X 

.10 

0.1 

25-3 

25-53 

40.8 

26.12 

47.3 

64.93 

88.2 

20.91 

^•2«, 

17.97 

^5-3^, 

Dec.    5-3 

25-42 

.11 

0.9 
41-7     0 

25.99 

•  13 

0.1 
47.4^ 

64.66 

.27 

»9-3:: 

.18 

0.7 

17.86 

.  tl 

65.0 

.12 

0.8 

.»4 

0.2 

.30 

0.7 

.20 

0.3 

.12 

0.4 

15-3 

25.30 

42.5     0 

25.85 

47.2 

64.36 

90.0 

20.53 

91.2 

17.74 

64.6 

25-3 

25.T8 

.12 

0.8 
43.3 

25,70 

.15 

^     0.5 

64.04 

.32 

O.X 

.21 

20.  32 

0.2 
91.0 

17.62 

.12 

£        0*7 
^3-9  „  '  , 

35-2 

25.06 

.12 

0.7 
44.0 

25-55 

.15 

0.8 
45-9 

63.72 

.32 

89.6  "^ 

.21 
20.11 

0.7 
90.3 

17.49 

.13 

0.8 
63.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.     0.2 

I0.2 

20. 2 

30.2 

Feb.    9-1 

ig.i 
Mar.  I.I 
ii.i 
21.1 
3I-I 

Apr.  10.0 
19.9 

29.9 
May    9.9 

19.9 

29.8 

June  8.8 

18.8 

28.8 

July    8.7 

18.7 
28.7 
Aug.  7.6 
17.6 
27.6 

Sept.  6.6 
16.5 
26.5 

Oct.  6.5 
16.5 

26.4 
Nov.    5.4 

15-4 

25-3 
Dec.    5.3 

15-3 
25-3 
35-2 


o  Andromedae. 


Right 
Ascension. 


h     m 

o  13 


s 
6.19 

6.02 

5.85 
5-70 

5-45 
5.38 

5-34 
5-35 
5.40 

5-51 
5.67 

5.88 

6.14 

6.42 

6.75 
7.09 

7-44 
7.80 

8.15 

8.48 
8.79 
9.07 
9-32 
9-52 

9.68 
9.80 
9.87 
9.90 
9.90 


9.26 
9.09 
8.92 


•17 
.17 
.X5 
.14 

•  XI 

.07 
.04 
.01 
.05 
.11 

.16 

•  21 
.36 
.28 

-33 

.34 
.35 
.36 

-35 

.33 

.31 
.28 

-as 

.20 

.16 

.12 

.07 

-03 
.00 
.04 


Declina- 
tion 
Aortk, 


+3614 

63-9 
63.0 

61.8 

60.3 

58.6 

56.7 

54-7 
52.8 

50.9 
49.2 

47.8 
46.7 
46.0 

45-7 
45.8 

46.3 

47-3 
48.6 

50-3 
52-3 


'9-78   .„ 

9.68 

956 
9.42 


16 


17 
17 


0.9 
Z.2 
1.5 
1.7 
1.9 


2.0 


1.9 
1-9 
1.7 

1-4 


I.I 


0.7 
0.3 


0.1 


0.5 


I.O 


1.3 

»-7 
2.0 


t  Ceti. 


2.2 


54-5 

56.9 

59-5 
62.1 

64.8 


2.4 
2.6 

2.6 

2.7 

2.6 


67.4 
69.9 

72.3 

74-5 
76.5 

78.2 

79-7 
80.9 

81.7 

82.1 


2.5 
2.4 


2.2 


2.0 


1-7 


1.5 

1.2 

o.» 

0.4 


0.1 


82.2 
81.9 

81.2 


0.3 
0.7 


Right 
Ascension. 


h     m 

o  14 


s 
29-35 
29^22 

29.11 
29.00 
28.91 


28.93 
29.06 

29.23 

29.44 

29.68 

29.94 
30.23 

30.54 
30.84 

31-15 

31-44 
31-72 

31-97 
32-18 

32-37 

32.52 
32.62 
32.69 

32.72 
32.72 

32.69 
32.64 
32.56 
32.46 
32.36 

32.24 
32.12 
32.00 


■13 

.IX 
.IX 

.09 
.07 


28.84 

28-79     ^ 

28.77 

28.79 
28.84 


Declina- 
tion 
South. 


921 


$t 


.05 

.09 


•  13 

•  17 

•  21 

•24 
.26 

.29 

.31 
.30 
.31 
.29 

.28 
-as 

.21 
.19 
-15 

.10 
.07 
.03 
.00 
.03 

.05 
.08 
.10  I 
.10 
.12 

.12 
.12 


4^^0.6 

^5-<^  a.4 

as 

45-7 
'  o,x 

45.8 

O.X 


45-7 

45-4 
44.9 

44.1 
43-1 


41.9 
40.4 
38.8 
37-0 
35-0 


33-0 

30.9 
28.9 

26.9 

25.0 


0-3 
0.5 
0.8 
x.o 
I.  a 


1.5 

x^6 
1.8 


2.0 


2.0 


2^1 
2^0 


2^0 


44  Piscium. 


Right 
Ascension. 


1.9 
1.7 


23-3 
21.9 

20.7 

19.7 

19. 1 


1.4 
1.2 

1.0 
0.6 
0.3 


18.8 
18.7 
18.9 
19.4 
20.0 


O.X 


0.2 


0.5 
0.6 

0.8 


20.8 
21.7 
22.6 
23.6 
24.6 


0.9 
0.9 


1.0 


1.0 


0.9 


25-5 
26.3 


27.0 


0.8 
0.7 


h     m 

o  20 


s 
26^14 

26.02 

25.90 

25.80 

25.70 

25.62 

25.57 
25-55 
25.56 
25.60 

25.69 
25.81 
25.98 
26.18 
26.42 

26.68 
26.97 
27.27 
27.58 
27.88 

28.17 
28.44 
28.70 
28.91 
29.10 

29.25 
29.36 
29.44 
29.48 
29.48 

29.46 
29.42 

29-35 
29.26 

29.16 

29.05 
28.93 

28.81 


.12 

.xa 

.10 

•  10 
.08 

.05 
.02 
.01 

•04 
.09 

.12 

•17 
.20 

-24 
.26 

.29 

-30 
.31 
.30 

.29 

-27 
.26 
.21 
.19 
-IS 

.IX 

.08 
.04 

.CO 
.02 

-04 
.07 

.09 

.10 

.II 

.12 
.12 


Declina- 
tion 
North. 


+    124 


10.0 

9.3 
8.6 

7-9 
7-4 


0.7 
0.7 

0.7 

0.5 

0-5 


6.9 
6.6 

6.5 
6.6 

7-0 

7.6 
8.4 

9-5 
ia8 

12.4 


0.3 
0.x 


0.1 


0.4 
0.6 


0.8 


I.Z 


/3Hydri. 


Right 
Ascension. 


1.3 
X.6 

1-7 


14.I 
16.0 
17.9 
19.9 
21.9 


23.8 

25.5 

27.1 
28.5 
29.7 


1.9 
1.9 


2.0 


2.0 


1.9 


1.7 
1.6 

1.4 


1.2 


a9 


30.6 
^        0.7 

31.3 

31.8 
•^     -  0.2 
32.0 

0.0 
32.0 
^        0.2 


31.8 

31.4 

30.9 

30.3 
29.6 


0.4 
0.5 
0.6 
0.7 
0.7 


28.9 

28.1 

27-3 


0.8 
0.8 


h     m 

o  20 


s 
36.84 

35-93 
35.07 

34-29 
33.62 

33-06 
32.64 

32.36 
32-23 
32.26 

32.44 
32.78 

33.28 

33.91 
34-67 

35-54 

36.51 

37-55 
38.62 

39-71* 

40.79 
41.81 
42.76 
43.60 

4431 

44.86 

45-23 
45-42 
45-42 
45-24 

44.87 

44-34 
43-68 
42.89 
42.02 

41.10 
40.16 

39-23 


.91 
.86 

-78 
.67 
.56 

.42 
.28 

.13 
.03 
.18 

-34 
•50 
.63 
.76 

.87 

0.97 
1.04 
X.07 
1.09 
1.08 

I.  02 

0.95 

.84 

•71 

.55 

-37 
.19 

.00 

.18 

-37 

.53 
.66 

-79 
.87 
-92 

.94 
-93 


Declina- 
tion 
South, 


-77  47 


80.4 

79-4 
77.8 

75-7 
73-2 


70.2 
66.9 

63-4 
59.6 

55.9 


x.o 
X.6 


2.x 


a.5 
3.0 


3-3 
3.5 
3-8 
3.7 
3.8 


52.1 

48.4 
44.9 

41.6 

38.7 

36.1 
34-0 
32.3 

31.2 
30.7 


3-7 
3-5 
3*3 
2.9 
2.6 


2.x 


1.7 


I.I 


0-5 
0.0 


30.7 

31.4 
32-5 
34.2 

36.3 

38.9 

41.7 

44.8 

47.9 
51.0 


0,7 


X.I 


1-7 
2.1 
2.6 


2.8 
3-1 
3.1 
3.1 
3-0 


12  Ceti. 


54.0 
56.6 
58.9 
60.8 
62.0 


2.6 

2.3 
1.9 


X.2 


0.7 


62.7 
62.7 
62.2 


0.0 


0.5 


Right 
AscensioiL 


h     m 

o  25 


s 

5-63 

5.51 

5-39 
5-28 

5.18 

5-10 
5.05 

5-02 

5-02 
5-06 

5-14 
5.26 

5.42 
5.62 
5.85 

6.12 
6.40 
6.70 
7.00 

7.31 

7.60 
7.88 
8.13 
8.36 

8.55 

8.70 
8.82 
8.90 

8.94 
8.95 

8.93 
8.89 

8.82 

8.74 
8.64 

8.53 
8.41 

8.29 


Declina- 
tion 
South. 


-429 


.X2 
.12 

.IX 
.10 
.08 

-05 
.03 
.00 
.04 
.08 

.12 

.16 
.20 

•23 

.27  11 


.28 
.30 
.30 
.31 
.29 

.28 
-25 
.23 

.19 

.15 

.12 
.08 
.04 
.ox 
.02 

.04 
.07 
.08 

.10 

.II 

.12 
.12 


36.8 

37.5 
38.1 
38.6 

38.9 


39.1 

39.0 
38.8 

38.3 
37.6 

36-7 
35.5 

34-1 
32.5 
30.7 


0.7 
0.6 

0.5 
0.3 


0.2 


0.x 


0.2 


0.5 
0.7 
0.9 


x.2 


x-4 
x.6 

1.8 
« 

1-9 


28.8 
26.8 
24.8 
22.8 
20.9 


2.0 


2.0 


2.0 


1.9 

1.8 


19. 1 

17-5 
16.0 

14.9 

14.0 


1.6 
1-5 


I.I 


0.9 
0.6 


13-4 
13-0 
12.9 

I3-I 
13.5 


0.4 


0.1 


0.2 


0-4 
0.5 


14.0 
14.7 

15.5 
16.3 

17.2 


0.7 
0.8 

0.8 

a9 

0.8 


18.0 
18.8 

19.6 

J 


0.8 
0.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.     0.3 
I  X0.2 

!         20.2 
30.2 

Feb.    9«i 

19. 1 

Mar.  i-i 
iz.o 

2Z.O 

3X-0 

Apr.  10.0 
20.0 

29.9 

May    9*9 

19.9 

29.8 

June  8»8 
z8.8 
28.8 

July    8.7 

18.7 
28.7 

Aug.  7-7 
17.6 
27.6 

Sept.  6.6 
16.5 
26.5 

Oct.  6.5 
16.5 

26.4 

Nov.    5-4 

15.4 
25.4 

Dec.    5-3 

15.3 
25-3 
35-2 


TT  Andromedse. 


Right 
Asceasion. 


h     m 

o  31 


a 
42.67 

42.51 

42.34 
42.19 

42.05 

41.93 
41.84 

41-79 
41.78 

41.81 

41.90 
42.03 
42.22 
42.45 
42.79 

430« 
43.35 
43-69 
44.04 

44-38 

44.72 

45-03 
45-32 

45-57 
45-79 

45.97 
46.10 

46.20 

46.26 

46.28 

46.26 
46.21 
46.14 
46.04 
45.92 

45.78 
45.62 

45-46 


.x6 
•  17 
•^5 
.14 
.12 

.09 

.05 
.01 
.03 
.09 

.13 

.19 

-a3 

.30 

-33 
•34 

•35 
-34 

•34 

•3X 
.29 

-as 

.32 

.18 

.13 
.10 

.06 

.02 

.02 

.05 
.07 
.10 
.12 

.14 

.16 
.16 


Declina- 
tion 
North. 


+33" 


19.0 
18.2 
17.2 
15.8 
M-3 


0.8 


i.o 


»-4 
1.5 

1.7 


12.6 

10.8 
9.1 

7-4 
5-9 


X.8 
1.7 
1-7 
'.5 

1.3 


4.6 
3.6 
3.0 

2.7 
2.8 


x.o 
0.6 
0.3 
0.1 
0.5 


3-3 

4.2 

5.5 

7.1 
9.0 


0.9 
1-3 
X.6 

X.9 


8.0 


II.O 
13.3 

15^7 
18.2 
20.6 


2-3 

a.4 
2.5 

2.4 
2.5 


23.1 
25.4 
27.6 
29.7 
31.6 


33-2 
34-6 
35.6 
36.4 
36.9 

37.0 
36.8 
36.2 


a  Cassiopeiae. 


2.3 
2.2 


2.1 


1.9 
1.6 


x-4 

x.o 
0.8 
0.5 


0.1 


0.2 
0.6 


Right 
Ascension. 


b     m 
034 


+5600 


s 
61.25 
60.96 
60.67 
60.39 
60.13 

59.91 

59.74 

59.63 

59-59 
59.62 

59.72 

59-90 
60.14 

60.46 

60.82 

61.24 
61.69 
62.16 
62.63 
63.11 

63.56 

63.99 
64.38 

64.73 

65.02 

65.27 

65.45 
65.58 

65.65 
65.67 

65.63 

65.54 
65.40 

65.22 

65.01 

64.76 
64.48 
64.20 


.29 
.29 
.28 
.26 
.22 

.X7 

.XX 

.04 

.03 
.xo 

.x8 

.a4 

.3« 
.36 
.43 

•45 
•47 
.47 
.48 

•45 

-43 

•39 
.35 
.29 

.as 

.18 

.13 

.07 

.02 

.<H 

.09 

•14 
.18 

.21 
.25 

.38 
.28 


Declina- 
tion 
North. 


37-0 
36.5 
35.5 
34^  I 
32-3 


0-5 
x.o 

1.4 

1.8 


2.2 


30.1 
27.7 
25.1 
22.5 
20.0 


2-4 
2.6 

2.6 

a-S 
a.4 


17.6 

15-5 

13-7 
12.4 

II-5 


2.Z 

X.8 
X.3 

0.9 

0.4 


11. 1 

11. 2 

1 1.8 

12*9 

14.4 


0.1 
0.6 


z.x 


1.5 
2.0 


16.4 
18.6 
21.2 
24.1 
27.1 


2.2 

2.6 
2.9 
3.0 
3.1 


30.2 

33.4 
36.5 
39^6 
42.6 


3.2 

3^i 
3.1 
3.0 

2.7 


/3  Ceti. 


Right 
Ascension. 


m 


45.3 
47.8 

50.0 

51.8 

53.1 


a^S 
2.2 
Z.8 

1.3 
0.9 


54-0 
54-4 
54.2 


h 
038 


0.4 
0.2 


8 

43.49 
43-36 

43.22 

43.10 

42.98 

42.88 
42.81 
42.76 

42^75 
42.77 

42.84 

42^95 
43.10 

43.28 
43.5^ 

43.77 
44-05 

44^35 
44.67 
44.98 

45.29 

45^  58 
45^85 
46.10 

46.31 

46.48 
46.62 
46.71 
46.77 

46.79 

46.78 

46.73 
46.66 

46.58 

46.47 

46.35 
46.22 

46.09 


•13 
.14 

.18 

.12 

.XO 

.07 
.05 
•01 
.02 
.07 

.11 
.15 

.x8 
.23 
.26 

.28 

.30 

.32 
.31 
•3X 

.29 

•37 

•2S 
.21 

.17 

.14 
.09 
.06 
.02 
.01 

•05 
.07 

.08 

.11 

.12 

.13 
.13 


Declina- 

lion 
Stmth. 


-1830 


74-7 
75.2 

75.5 
75-6 

75.3 

74-8 

74-1 
73.1 
71.8 
70.2 

68.5 
66.5 
64.4 
68.2 
59.9 

57.6 
55.3 
53-1 
5X-0 
49-2 

47.6 
46.3 

45-4 
44.8 

44-5 

44.6 

45.1 
45.8 

46.8 

48.0 


0.5 
0.3 


0.1 


0.3 
0.5 


0.7 
1.0 

x.3 

1.6 

1.7 


2.0 

3.Z 
2.2 
2.3 

a.3 


2.3 
2.2 

2.1 
1.8 
1.6 


1.3 

0.9 

a6 
0.3 


O.X 


0.5 

0.7 
x.o 

1.2 

1.3 


49-3 
50.7 

52.1 

53-5 
54.7 


1.4 
1.4 

1.4 

X.2 


21  Cassiopeiae. 


Ri^t 
AscenstoiL 


55-9 
56.8 

57-5 


1.2 


0.9 
0.7 


h     m 
039 


s 
16.74 

16.02 

15-31 
14-63 
14.00 

13-46 
13.03 
12.73 
12.57 
12.56 

12.71 
13-01 

13-45 
14.03 

14.71 

15-48 
16.32 
17.19 
18.09 
18.97 

19.83 
20.63 
21.37 
22.03 
22.59 

23.06 
23.40 
2364 
23-76 
23-75 

23.63 

23.39 
23-05 
22.60 
22.06 

21.45 
20.77 

2a  06 


.72 

.71 
.68 

.63 

.54 

.43 
.30 
.x6 
.01 

-IS 

.30 
.44 
-5« 
.68 

'77 

.84 
.87 
.90 
.88 
.86 

.80 

-74 
.66 

.56 

.47 

-34 
.a4 

.X2 

.01 
.12 

.24 

.34 

•45 

.54 
.61 

.68 

•7« 


Declina- 
tion 
North. 


+7427 

»» 

48.9 
48.9 


0.0 


48.2 
47-0 
45.2 


42.9 
40.3 

37-5 
34-4 
31-4 

28.4 

25-7 

23.3 
21.3 

19.7 


0.7 

x.3 

X.8 
2.3 


2.6 
2.8 

3.1 
3.0 
3.0 


2.7 
2.4 

8.0 

X.6 


X.X 


18.6 
18. 1 
18.2 
18.7 
19.8 


0.X 

0.5 

X.I 

x.6 


21.4 

23.5 
26.0 

28.8 

32.0 


2.1 


a.5 

8.8 

3.2 

3.3 


35-3 
38.8 

42.4 

46.0 

49.6 


3.5 

3.6 
3.6 
3.6 
3-4 


0  Cassiopeiae. 


53.0 
56.2 
59.0 
61.5 

63.5 

65.1 
66.0 
66.3 


3.2 

8.8 

2.5 

2.0 

1.6 


a9 
0.3 


Right 
Ascension. 


h     m 

o  39 


s 
20.16 

19.93 
19.70 

19.48 
19.26 

19. 1 1 

18.97 
18.88 
18.85 
18.87 

18.96 

19.ll 

19.3a 

19.58 

19.90 

20.25 
20.64 
21.04 
21.45 
21.86 

22.26 
22.63 
22.98 

23.28 

23.54 

23.76 

23.93 
24.05 

24.12 

24.15 

24.13 
24.07 
23.98 
23.84 
23.68 

23.49 
23.28 

23.06 


.23 

.23 

.28 
.20 
.X7 

•X4 

.09 

.03 
.08 

.09 

•15 

.21 

.26 
•32 

•35 

.39 
.40 
•41 
.41 
.40 

.37 
.35 
.30 
.26 

.23 

.«7 

.12 

.07 
.03 

.oa 

.06 

.09 

.»4 
.16 

.19 

.81 
.22 


Declina- 
tion 
North. 


+47  45 


28.2 
27.7 
26.7 

25.3 
23.6 


0.5 
1.0 
1.4 
1.7 


2.0 


21.6 

2.2 

'^*  ..3 1 

14.8  ^     I 

^  2.2   I 

12.6         I 
2.0 


10.6 

8.8 

7.4 
6.4 

5.8 


1.8 

1.4 
1.0 
0.6 


O.X 


5.7 

6.0 
6.8 
8.0 
9.6 

11.6 

13.8 
16.4 
19. 1 
21.9 

24.8 

27.7 
30.6 

33.3 
35-9 

38.3 
40.4 

42.2 

43-7 
44.8 


0.3 
0.8 

x.2 

X.6 


8.0 


8.2 

2.6 

a.  7 
2.8 

2.9 


8.9 
2.9 

2.7 
2.6 

2.4 


2.1 

1.8 

1.5 


X.X 


0.7 


45.5 

45-6 
45.4 


0.1 


0.2 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

♦ 

6  Piscium. 

y  Cassiopeis. 

H  Andromedae. 

43  Ceph 

ei  (H.). 

e 

Piscium. 

Mean 

Solar 
Date. 



— 

_   -_  _ 

—   — 



1 

1 

Right 

Declina- 

Righ 

t 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascensicm. 

tion 

Ascension. 

tion 

AscensiozK 

tion 

North. 

North, 

North, 

North. 

North.    , 

h 

m 

0      » 

h 

m 

e        > 

h 

m 

0       « 

h     m 

0      1 

h 

m 

0       ' 

043 

4-  703 

0  50 

4-60    II 

05 

|I 

+3758 

055 

+8544 

0  57 

+    7  22, 

Jan.     0.3 

s 
39.48 

•  19 

99 

28.2      „ 
0.8 

8 
52.63 

•34 

99 

*7-»  a. 

s 
23.02 

.18 

99 

35-9^. 
O.S 

34-«  ..8. 

99 

33-7  „ , 

0.4 

s 

55." 

.Z2 

99 

6.3    i 
^  0.7 

10.2 

39-36 

27.4  ^  « 

52.29 

47.0 

22.84 

35-4 

31-54    » 

34-1     , 

54-99 

5.6  ' 

20.2 

39.23 

.13 

0.0 
26.6      I 

51.94 

.35 

46.3°-' 

22.66 

.z8 

1.0 
34.4 

28.70  ^-^ 

0.2 

33.9     a 

54.86 

.13 

« 0.8 
4-8    1 

•  12 

_  0.8 

.33 

1.2 

.18 

z.2 

^  a.  74 

0.8 

.13 

0.7 

30.2 

39." 

25-8  «., 

51.61 

45.1   ,  , 

22.48 

33.2  ,  , 

25-96  ^  '] 

33-'  ,  . 

54-73 

4-^     « 

•  IZ 

0.7 

.31 

i'7 

.17 

1*5 

a.  55 

4-  '.5 

.Z2 

0.8 

Feb.    9-2 

39.00 

25-1  ^, 

51.30 

43.4 

22.31 

w 

31.7      , 

23.41 

3'-^,« 

54.61 

3-3     ^  ' 

.10 

0.7 

•«7 

2.1 

-14 

1.7 

2.29 

2.0 

.zo 

0.6  . 

19. 1 

38.90 

^4-4^. 

51.03 

41.3 

22.17 

30.0 

21.16 

29.6 

54-51 

2-7    ^ 

Mar.  I.I 

38.83 

.07 

0.5 
23.9 

50.80 

.23 

38.9  "* 

22.05 

.xs 

1.8 
28.2 

Z.86 
19.30 

a.5 
27- 1       „ 

54-42 

.09 

0.6 

2.Z 

JI.O 

38.78 

.05 

0.4 
*3-5  „  , 

50.64 

.16 

36.4 "! 

21.97 

.08 

<      '-9 
26.3     a 

Z.40 
17.90     ^ 

2.8 

*4-3    ^ 

54.36 

.06 

0.4 
1.7 

21.0 

38.77 

.01 

0.3 
^3-2  ^„ 

50.56 

.08 

2.7 

33^7., 

21.93 

.04 

Z.8 
*^-5  ,  0 

o.8tf 
17.01 

3.0 

54.33 

.03 

0.2    1 

1-5 

f\ 

.02 

ao 

.ox 

«.7 

.OX 

1.8 

^  ,-.  0.35 

0      3«a 

.ox 

O.Z 

31.0 

38.79 

23-2^^ 

50.55 

A 

31.0 

21.94 

22.7 

16.66 

18.1 

54.34 

1.4 

.06 

0.2 

.08 

a-S 

.06 

1-5 

0.22 

3-1 

.05 

0.2 

Apr.  lo-o 

38.85 

23-4«. 

50.63 

28.5 

22.00 

21.2 

16.88 

15.0 

54.39 

1.6 

2a  0 

38.96 

.11 

0.5 

23.9      a 

50.80 

.17 

^      a.4 
26.1 

22.12 

.12 

A      1.4 

19.8 

^    0-75 
17.63 

3.0 
12.0 

54.48 

.09 

0.5 

2.1 

1 

.15 

0.8 

"M 

2.0 

.x8 

0              0.9 

0        i.a7 

2.8 

.14 

0  0.7 

29.9 

39.11 

24.7      ^ 

51.04 

24.1 

22.30 

18.9 

18.90 

9.2 

54.62 

2.8 

May   9-9 

39.30 

.19 

I.O 

25-7  ,  , 

51.37 

.33 

1.6 
22.5 

22.52 

.22 

a          0.7 
18.2 

^     J.73 
20.63 

6.8  '" 

54.79 

•X7 

3.8 

w 

.23 

1.3 

^ 

.39 

Z.2 

.27 

0     o-a 

2.Z4 

iui 

.21 

1.2    1 

19.9 

39*52 

_^^ 

27.0 

51.76 

21.3 

22.79 

w 

18.0 

22.77       ^ 

4-7,. 

55-00 

5.0 

.26 

1.4 

.44 

0.7 

.30 

0.2 

2.46 

X.5 

.as 

1.4 

29.9 

39.78 

_,*• 

28.4 

52.20 

A 

2a6 

23.09 

18.2     , 

25-23 

3-2 

55-25 

6.4 

June  8.8 

40.06 

•  98 

1.7 
30.1     „ 

52.68 

.48 

0.2 
20.4 

23.43 

.34 

18.8  "' 

2.71 
27.94     „ 

x.o 

2.2 

55.52 

.27 

0.0 

18.8 

40.35 

.29 

1.8 
31.9 

53.19 

.51 

0.3 
20.7    0 

23.78 

•3S 

0.9 
19.7 

2.88 
30.82 

1.7"' 

55.82 

.30 

«  X.8 
9.8 

28.8 

40.66 

.31 

33.8  '•' 

5372 

.53 

0.8 
21.5 

24.15 

.37 

1-4 

0    a.98 
33-80     ^ 

^■8    I 

56.12 

.30 

Z.9 
II.7 

July    8.7 

40.96 

.30 

35-«  n 

54.24 

.5a 

x.2 
22.7 

24.51 

.36 

X.6 
22.7 

36.78  ^^ 

0.6 

*-4,  , 

56.43 

.3X 

<  ''9 
'3-6  ,  ^ 

rf         * 

.30 

1.9 

.51 

1.7 

.36 

1.9 

2.92 

X.Z 

.30 

X.9 

18.7 

41.26 

37-7  ,  „ 

54.75 

24.4 

24.87 

24.6 

39-70 

3-5     , 

56.73 

^5-5,^ 

28.7 

41.55 

.29 

39.6      _ 

55.24 

-49 

_        2.x 
26.5 

25.21 

.34 

26.8'* 

2.79 
42-49     ' 

1.7 
5-2 

57.02 

.29 

x.9 
17.4 

^ 

.26 

1.8 

^ 

-4S 

a.5 

•31 

2.3 

2.60 

2.2 

.27 

X.7 

Aug.    7*7 

41.8Z 

^^'^     A 

55.69 

29.0 

25-52 

29.1 

45.09       ^ 

7.4 

57.29 

19. 1 

.23 

1.6 

^ 

-4< 

2.7 

0% 

.28 

^   a.5 

2.36 

a.  5 

.a4 

0  '-7 

17.6 

42.04 

43.0 

56.10 

3'-7     « 

25.80 

3'-^  •  ! 

47.45     ^ 

9-9^^ 

57.53 

20.8 

27-6 

42.25 

.21 

1.4 
44-4     . 

56.45 

.35 

ii  a.9 
34-6^ 

26.05 

.as 

a.5 

34.1 

2.06 
49-51 

»  a.9 
12.8 

57.75 

.22 

x.4 
22.2 

.17 

X.2 

.29 

3.1 

.21 

a.5 

I.7S 

3-3 

.18 

x.2 

.Sept.  6.6 

42.42 

45-^,  « 

56.74 

37-7. 

26.26 

3^-^  ,  . 

51.24      ^ 

16.Z 

57.93 

^3-4  ,  „ 

1           16.5 

42.56 

•»4 

46.6 

56.98 

.a4 

3.2 

40.9 

26.43 

•17 

a.5 
39-1 

^    1.36 
52.60     ^ 

TA  #;  3.5 
19.6 

58.08 

.15 

z.o 

24.4   « 

26.5 

42.66 

.10 

0.8 
47.4         , 

57.15 

.17 

44-2  '-' 

26.55 

•X2 

2.4 
41.5 

-  0.96 
53.56 

3.6 
23.2 

58.19 

0.8 

25.2 

Oct.    6.5 

42.72 

.06 

47.9         , 

57.26 

.11 

3.a 

47.4 

26.64 

.09 

«  a.3 
43.8 

0.54 
54.10 

26.9  '•' 

58.27 

.08 

0.5 

25.7 

16.5 

42.75 

.03 

0.3 

4»-^  «  ! 

57-31 

.05 

3.1 
50.5 

26.68 

.04 

2.x 
45.9 

O.ZX 

54.21 

3.8 
30.7    , 

58.32 

.05 

^     0.4 
26.1 

.00 

a2 

.02 

3-0 

.01 

1.9 

0.34 

3.7 

.01 

0.1 

26.5 

42.75 

48.4 

57.29 

53.5 

26.69 

47.8 

53.87 

34.4 

58.33 

26.2 

Nov.    5«4 

42.73 

.02 

483 

57.22 

.07 

56.2  "^ 

26.66 

.03 

X.7 
49.5 

53.08  "^ 

37.9  "•' 

58.32 

.OX 

26.1 

15-4 

42.68 

.05 

48.0  °-^ 

57.08 

.14 

58.6  '•♦ 

26.60 

.06 

1.4 
50.9 

51.85  vr 

41.2  ^' 

58.28 

.04 

0.2 
25.9^ 

25.4 

42.61 

.07 

0.3 
47.7 

56.90 

.z8 

2.1 
60.7 

26.51 

.09 

Z.Z 

52.0 

X.65 
50.20 

3.0 
44.2 

58.22 

.06 

0.4 

25-5  „, 

Dec.    5-3 

42.52 

.09 

0.5 
47.2     I 

56.66 

.24 

62.4 

26.40 

.11 

0  0.8 
52.8 

0        a.oi 
48.19 

46.6  '•♦ 

58.14 

.08 

0.5 
25-0  ^  . 

1 

.10 

0.6 

•a? 

Z.2 

.14 

0.4 

a.  35 

2.Z 

.09 

0.5 

1 

1           153 

42.42 

46.6 

56.39 

63.6 

26.26 

53.2 

45.84     ^ 

48.7 

58.05 

24.5  , ; 

.11 

0.7 

.31 

0.6 

.16 

0.0 

2.60 

1*4 

.11 

0  °.7 

25- 3 

42.31 

45.9     a 

56.08 

64.2 

26.10 

53.2 

43.24       „ 

50.1 

57.94 

23.8 

.12 

0.8 

.33 

^           0,2 

.18 

0.3 

Z  a.78 

0.9 

.12 

0.7 

35-3 

42.19 

45.1 

55.75 

64.4 

25.92 

52.9 

40.46 

51.0 

57.82 

23.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

Mean 
Solar 
Date. 

/3  Andromedae. 

K 

Tucanae. 

/ 

Piscium. 

«»  Ceti. 

38  Cassiopeise. 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 
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Ascension. 
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North. 

Stmth. 

Nortk. 

South. 

North. 

h 

m 

e        » 

h 

m 

0      ' 

h 

m 

0      ' 

h     m 

0       t 

h 

m 

0        • 

■ 

I  04 

+  3506 

I    12 

—6922 

I    12 

+    306 

I    19 

-840 

I   23 

+6945 

'  Jan.    0.3 

s 
18.94 

^ 

33.5 

s 
28.09 

99 

108.8 

s 
48.37 

13.0     „ 

s 
11.06 

66.5            , 

'    s 
63.08 

ft 
73.6 

10.2 

18.78 

.16 

.0 

0.5 

27-54 

.55 

0.0 

108.8 

48.24 

-13 

0.8 
12.2 

•  13 
10.93 

^                  0.8 
67.3           ^ 

62.57 

.51 

0.4 
74.0 

20.2 

18.60 

.18 

0.8 
32.2 

26.99 

.55 

108.1  °-' 

48.12 

.12 

0.7 
II. 5 

10.80    "'^ 

0.6 
67.9 

62.03 

•54 

0.1 
73-9 

30.2 

18.43 

.17 

I.I 
31.1 

26.46 

.53 

4z         '-2 
106.9 

47.99 

.13 

10.8  °-7 

10.66    •'* 

68.4  "5 

61.50 

•53 

0.7 
73-2 

Feb.   9-2 

18.27 

.xo 

29.8  ^-3 

25.97 

.49 

1.7 
105.2 

47.86 

.13 

0.5 
10.3 

•  13 
10.53 

68.6  °-" 

60.98 

•52 

1.3 
71.9 

.15 

1.6 

.45 

2.3 

.12 

0.5 

.12 

0.0 

.47 

1.7 

19.1 

18.12 

28.2 

25.52 

0 

IO2J9 

47.74 

9.8 

10.41 

68.6 

60.51 

70.2 

Mar.    I.I 

17.99 

•  13 

26.6  ^-^ 

25.14 

.38 

2.7 
100.2 

47.65 

.09 

0.4 
9.4 

.11 
10.30         ^ 

68.5°-' 

60.10 

.41 

68.0  '" 

II. I 

17.90 

.09 

24.9  '-^ 

24.84 

.30 

3.0 

97.2 

47.58 

.07 

0.1 

9-3 

.08 
10.22 

68.0°-' 

59.77 

.33 

2.6 
65.4 

21.0 

17.86 

.04 

23.2  '-7 

24.61 

.23 

93.9 "" 

47.53 

.05 

0.0 
9.3 

.05 
10.17 

-              0.6 
67.4 

59-55 

.22 

-.       2.7  , 
62.7     ' 

31.0 

17.85 

.01 

21.6  '-^ 

24.48 

.13 

90.4 '" 

47.52 

.01 

0.2 
9.5 

'      .01 
10.16 

66.5  "^ 

59-43 

.12 

2.8 
59.9 

.05 

1.5 

.04 

3.7 

.04 

0.4 

.02 

1.2 

.01 

2,9 

Apr.  10.0 

17.90 

20.1 

24.44 

86.7 

47.56 

9.9 

10.18 

65.3 

59.44 

57.0 

20.0 

18.00 

.10 

19.0  '•' 

24.50 

.06 

ft-,  ^  3.7 
83.0 

47-63 

.07 

10.6 

.07 
10.25 

£.         '.3 

64.0 

59-57 

.13 

54.3  '■' 

29.0 

18.16 

.10 

18. 1  °-9 

24.67 

.17 

3.6 
79-4     ^ 

47.75 

.12 

II.6 

1     ." 
10.36 

-         1.6 
62.4     « 

59.82 

.25 

51.8  '■' 

May    9-9 

18.36 

.20 

17.5  "' 

24-93 

.26 

75.8  ^^ 

47.91 

.16 

I.I 
12.7 

.15 
10.51 

60.6  '•« 

60.18 

.36 

^  2.2 
49.6            , 

19.9 

18.61 

.25 

17.4  °-' 

25.29 

.36 

72.4  "•' 

48.11 

.20 

>.4 
I4.I      \ 

.19 
10.70 

58.7  '" 

60.64 

.46 

1-9 
47.7 

.29 

0.2 

.44 

3-« 

.24 

1.6 

.23 

3.1 

.55 

1.4 

29.9 

18.90 

17.6 

2573 

69.3 

48.35 

157 

10.92       ^ 

56.6 

61.19 

46^3 

June  8.8 

19.22 

•32 

18. 1  °-5 

26.25 

.52 

66.6  *•' 

48.61 

.26 

1.7 
17.4      „ 

II. 18 

2.1 

54.5 

6i.8z 

.62 

0.9 
45^4 

18.8 

19.56 

•34 

19.1  '-^ 

26.83 

.58 

64.2  '•" 

48.90 

.29 

1.8 
19.2 

11.46 

3.1 

52.4 

62.49 

.68 

0.4 
45-0 

28.8 

19.91 

.35 

20.3  '•» 

27.46 

.63 

^         »-9 
62.3 

49.19 

.29 

1.9 
21. 1 

\      .30 
11.76 

2.0 
50.4 

63.20 

.71 

0.1  1 
45.1     , 

July    8.8 

20.27 

.36 

21.9 

28.12 

.66 

£.           '-4 

60.9 

49.50 

.31 

2.0 
23.1       « 

12.06 

48.4     0 

63.92 

•72 

0.6 
45.7 

r    J         • 

•35 

1.9 

.67 

0.8 

.-30 

1.8 

.30 

0 

1.8 

.72 

i.i 

18.7 

20.62 

23.8 

28.79 

60.1 

49.80 

24.9      „ 

12.36 

46.6 

64.64 

46.8     ^ 

28.7 

20.95 

.33 

25.8  "-^ 

29.46 

.67 

59.8 

50.09 

.29 

,       1.8 
26.7 

12.66 

1.6 
45-0 

65.34 

.70 

48.4 

Aug.    7-7 

21.27 

.32 

28.0  »'^ 

30.10 

.64 

£             0.4 
60.2 

50.37 

.28 

28.4  '•' 

.28 
12.94 

£  >.4 
43.6 

66.01 

.67 

^  3.0 
50.4 

17.6 

21.55 

.28 

30.3  ^^ 

30.69 

.59 

6..  I  °-» 

50.62 

.25 

29.8  '••• 

.25 
13-19 

X.I 

42.5     „ 

66.63 

.62 

«  2.4 
52.8 

27.6 

21.80 

.25 

32.7  ^-^ 

31.22 

.53 

62.6  ■•' 

50.84 

.22 

1.3 
3I.I 

.23 
13.42 

0.8 
41.7 

67.18 

.55 

2.7 
55-5 

.22 

2-3 

.45 

2.0 

.20 

I.O 

.20 

0.4 

.49 

3.9 

Sept.  6.6 

22.02 

_o 

35.0 

31.67 

_  ^ 

64.6 

51.04 

32.1 

13.62 

41.3 

67.67 

58.4 

16.6 

22.20 

.x8 

37.3  ^-^ 

32.03 

.36 

/r            2.4 
67.0 

51.20 

.16 

32.8  °-^ 

.17 
13-79 

0.3 
41. 1 

68.08 

.41 

61.6  '-' 

26.5 

22.34 

.14 

39.6  '-3 

32.28 

.25 

«-7 
69.7 

51.32 

.12 

0.6 
33.4 

.13 
13.92 

0.2 
41.3 

68.41 

.33 

64.9  '•' 

Oct.    6.5 

22.44 

.10 

41.7  '•' 

32.43 

.15 

3.0 
72.7 

51.42 

.10 

c  0.2 
33.6 

.10 
14.02     ^ 

0.4 
41.7 

68.65 

•24 

68.3  '-' 

16.5 

22.50 

.06 

43-6  ■•' 

32.47 

.04 

75.8 ':' 

51.48 

.06 

0.1 

33-7 

^    -   .06 
14.08 

0.7 
42.4     a 

68.80 

.15 

71.7  '•* 

.02 

1.8 

.07 

3.2 

.03 

0.2 

.04 

0.8 

.06 

3.3 

26.5 

22.52 

45-4 

32.40 

r\ 

79.0 

51.51 

33.5 

14.12 

43.2 

68.86 

75.0 

Nov.  5-4 

22.52 

.00 

46.9  ^-5 

32.22 

.18 

82.0  3-° 

51.51 

.00 

33.2  "•' 

.00 
14.12 

x.x 
44-3 

68.83 

.03 

78.2  '•' 

15-4 

22.47 

.05 

48.2  '-3 

31-94 

.28 

2.8 

84.8 

51.49 

.02 

32.8  '^\ 

.03 
14.09 

x.x 
45-4 

68.70 

.13 

81.2  '•■' 

25.4 

22.40 

.07 

49.2  '-^ 

31.58 

.36 

87.2  '•♦ 

51.44 

.05 

0.6 
32.2 

.05 
14.04 

-         I.X 

46.5 

68.49 

.21 

«  «  2.6 
83.8        1 

Dec.    5-3 

22.30 

.10 

49-9  °"^ 

31.15 

.43 

89.3 '•■ 

51.37 

.07 

0.7 
31.5 

.07 
13-97 

-r  l.I 
47.6 

68.19 

.30 

86.1  '-^ 

.12 

0.4 

.49 

«.5 

.09 

0.7 

.09 

l.I 

.37 

1.9 

15-3 

22.18 

50.3 

30.66 

90.8 

51.28 

30.8 

13.88 

48.7 

67.82 

88.0 

25-3 

22.04 

•14 

50.4"' 

30.14 

.52 

91.8 

51.18 

.10 

0.8 

.11 

13.77 

1.0 

49-7 

67.38 

•44 

89.3  "'l 

35.3 

' 

21.87 

.17 

0.3 
50.1     ^ 

29.59 

•55 

0,3 
92.1 

51.06 

.12 

0.7 
29.3 

,        .12 
13-65 

-  0.9 
50.6 

66.89 

•49 

0.8 
90.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

7  Piscium. 

V  Andromedae. 

TT  Piscium. 

aEridani. 
(Achernar.) 

V  Piscium. 

Solar 
Date. 

1 

1 

1 

1 

1 

1 

Right 

Declina- 

Right 

Declina- 

Right     1 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascensi 

on. 

tion 

Ascension. 

tion 

Ascensiozi. 

tion 

North. 

North. 

North. 

South. 

0       t 

North. 

h 

01 

0      t 

h     ] 

m 

0      t 

h     1 

m 

0       » 

h 

m 

h     1 

m 

0       t 

I   26 

+  1450 

I   3 

I 

+4055 

I   3 

I 

+11  38 

I   34 

-57  43 

I   36 

+  459 

Jan.     0.3 

s 
18.36 

99 

48.2 

s 
7.43 

n 

24.4 

s 
58.17 

45.2      ^ 

s 
6.19 

99 

64.9 

s 
23.78 

■ 

48.0 

rf 

•  13 

_  0.6 

.x8 

0.1 

•  Z2 

,  0.6 

•  33 

0-5 

.13 

0.8 

10.3 

18.23 

47.6     „ 

7.25 

24.3     , 

58.05 

44.6 

5.86 

65.4 

23.66 

47.2 

20.2 

18.10 

.13 

0.8 
46.8 

7.06 

.19 

0.6 
23-7     „ 

57.92 

.13 

0.7 
43.9     „ 

5-52 

•3f 

0.Z 

65.3     ^ 

23-52 

.14 

46^5" 

30.2 

17.96 

.14 

^        0.8 
46.0 

6.85 

.21 

0.8 
22.9 

57.78 

.14 

0.8 
43.1 

5.18 

•34 

0.6 
64.7     ^ 

23-39 

•13 

0.6 
45.9 

Feb.    9.2 

17.82 

.14 

0.8 
45-2 

6.65 

.20 

^  1.3 
21.6 

57.64 

.14 

0.7 
42.4     0 

4.86 

.3a 

^           z.2 
63.5       . 

23.25 

.14 

0.7 
45.2 

.13 

0.9 

.19 

1.4 

.13 

0.8 

.30 

Z.6 

.13 

0.5 

ig.2 

17.69 

44.3     a 

6.46 

_^ 

20.2 

57.51 

41.6 

4.56 

61.9 

23^12 

44.7 

^  M 

.11 

0.8 

.16 

0      '.7 

.12 

0.7 

.27 

0  *•' 

.11 

0.4 

Mar.    i.i 

17.58 

43.5 

6.30 

18.5     ' 

57.39 

40.9 

4.29 

59.8      . 

23.01 

44.3 

.09 

0  °.7 

^ 

.13 

_      1.8 

.09 

0.5 

.23 

2.6 

.09 

0.3 

II. I 

17.49 

^ 

42.8 

6.17 

16.7 

57.30 

^ 

40.4 

4.07 

57-2  ,  « 

22.92 

44.0 

.06 

0.7 

.09 

0  '.9 

.06 

0.5 

•17 

2.8 

^\ 

.07 

0.1 

21. 1 

17-43 

42.1 

6.08 

14.8     _ 

57.24 

39-9 

3.90 

54.4     - 

22.85 

43-9 

.02 

0.4 

.04 

1.8 

.02 

^  0.3 

.12 

3«a 

f% 

.03 

0.1 

31.0 

17.41 

41.7 

6.04 

13.0 

57.22 

39.6 

3.78 

51.2 

22.82 

44.0 

.03 

0.3 

.02 

1.7 

.01 

0.1 

.04 

3.3 

.OZ 

0.3 

Apr.  10.0 

17-43 

.07 

0.0 

6.06 

.07 

^  Z.6 

57.23 

.06 

0.2 

3.74 

.ox 

'''■^  3.5 

22.83 

.05 

^^•3  ,., 

20.0  [  17.50 
30.0  1  17.61 

41.4 

6.13 

9-7,, 

57.29 

39.7^ 

3.75 

44.4  ,  . 

22.88 

44.9      a 

.11 

41.6 

6.26 

.13 

8.4  ^- 

57.40 

.ZZ 

0.4 
40.1 

3.84 

.09 

3.5 
40.9 

22.98 

.10 

0.8 
45.7 

^  » 

.16 

0.5 

^ 

.19 

1.0 

•14 

0.6 

•  z6 

3^5 

.14 

_         I.O 

May   9.9 

17.77 

42.1 

6.45 

7-4  «  A 

57.54 

4<^'7  ^  „ 

4.00 

37-4  ,  , 

23.12 

-O 

46.7 

19.9 

17.96 

.19 

42.8        ' 

6.69 

•a4 

—.0 

6.8  °-' 

57.73 

.19 

0.9 
41.6 

4.23 

•as 

3-5 
33.9,^ 

23-30 

.z8 

1.2 
47.9 

.24 

z.o 

.28 

0-3 

.a3 

Z.2 

.39 

3.a 

.33 

1.5 

29.9 

18.20 

43.8 

6.97 

^5_ 

57.96 

^_^ 

42.8 

4.52 

3°-7  ,  ^ 

23.52 

.—^ 

49-4     ^ 

June   8.9 

18.47 

,77 

1.3 
45-1  J 

7.30 

-33 

-          0.2 
6.7 

58.22 

.26 

1.3 

44-1 

4.87 

-35 

3.0 
27.7     , 

23.78 

.30 

z.6 
51.0 

18.8 

18.76 

.ag 

46.6   ' 

7.65 

.35 

0.5 
7.2         _ 

58.50 

.28 

1.6 
45.7     , 

5.27 

.40 

a.7 
25.0 

24.05 

.27 

^•7 
52.7 

28.8 

19.06 

.30 

48.2 

8.02 

.37 

0.8 
8.0 

58.80 

.30 

i'7 
47-4     a 

5.70 

.43 

^  a.2 
22.8 

24.34 

.29 

54-6     „ 

July    8.8 

19.37 

.31 

1-7 
49.9 

8.39 

.37 

X.3 
9.3 

59-11 

.31 

1.8 
49-2     _ 

6.16 

.46 

1.8 
21.0 

24.64 

.30 

-      1.8 
56.4     0 

.31 

1.9 

.38 

1.5 

.31 

1.8 

•47 

1.4 

•3t 

1.8 

18.7 

19.68 

51.8 

8.77 

10.8 

59.42 

51.0     - 

6.63 

19.6 

2495 

58^2 

•  31 

^  1.8 

•37 

^  1.8 

.30 

0  ^.8 

•47 

0      0.7 

.29 

1.8 

28.7 

19.99 

g% 

53-6     ^ 

9.14 

12.6 

59.72 

1 

52.8     ^ 

7.10 

18.9 

25-24 

60.0 

.28 

Z.8 

'35 

^  2.0 

.28 

^  1.8 

•45 

0      0-* 

.29 

^•7 

Aug.    7.7 

20.2^ 

55-4     a 

9.49 

14.6 

60.00 

54-6  ,  ^ 

7.55 

'^•7  ^ , 

25-53 

^^ 

61.7 

17.7 

20.54 

.27 

1.8 
57-2 

9.81 

.3a 

^  «  a.2 
16.8 

60.27 

•87 

56.2 

7.98 

•43 

0.3 
19.0 

25-79 

.20 

63.2 

27.7 

20.78 

'H 

*.7 
58.9 

10.10 

.29 

2.3 
I9.I 

60.51 

.24 

57.8 

8.37 

-39 

1.0 

20.0 

26.03 

.24 

/r         1.3 
64.5 

1 

.31 

1.5 

.26 

a.4 

.2Z 

».3 

•34 

1.5 

.2Z 

x.x 

1 
Sept.  6.6 

16.6 

20.99 
21.16 

.17 

60.4 
61.7  '•' 

10.36 
10.58 

.32 

21.5 
3.4 

23.9 

60.72 
60.90 

.18 

^•3„« 

8.71 
8.99 

.38 

21.5 

1.9 
^3.4  „  , 

26.24 
26.42 

.18 

65.6 

66.4 

26.6 

21.31 

.15 

62.8  '•• 

10.77 

.19 

2.3 
26.2 

61.05 

•15 

0.9 
61.2     ^ 

9.21 

.33 

3.3 

25.7 

26.57 

•15 

0.6 
67.0       • 

.11 

>.       ^   !•© 

.14 

«  -  2.4 

.12 

0.8 

.x6 

«      a.7 

.12 

0.4 

Oct.     6.5 

21.42 

63.8       „ 

10.91 

T 

28.6     * 

61.17 

62.0 

9-37 

28.4 

26.69 

67.4       * 

.08 

_       ^  0.8 

.ZO 

«  a.a 

.08 

^    ^  0-6 

.08 

2.9 

.09 

'         0.1 

16.5 

21.50 

04.6 

II.OI 

30.8 

61.25 

62.6 

9.45 

31.3 

26.78 

67-5 

.05 

0.5 

.05 

2.0 

.05 

0.3 

.01 

3^o 

.05 

o.x 

26.5 

21.55 

65.1 

11.07 

'  32.8 

61.30 

^^•9  ^  ^ 

9.46 

^ 

34.3 

26.83 

67.4 

Nov.    5.4 

21.56 

.01 

_           0.4 
65.5 

11.09 

.03 

Z.9 
34.7 

61.33 

.03 

_       0.2 

9.40 

.06 

3-0 
37.3^ 

26.86 

.03 

_           0.2 
67.2 

15.4 

21.56 

.00 

65.7 

11.08 

.OZ 

36.4 

61.32 

.01 

0.0 
63.1 

9.28 

<" 

2.9 
40.2 

26.86 

.00 

66.8°-* 

1 

.04 

^           0.0 

.06 

«  1.4 

.03 

r-       0.2 

.18 

«  ^•fi 

.03 

M,^               0.5 

25.4 

21.52 

65-7 

11.02 

37.8 

61.29 

62.9 

9.10 

42.8 

26.83 

66.3             \ 

.06 

0,2 

.08 

«      '•» 

.05 

^    ^  0.3 

•  33 

a.3 

.05 

a6 

Dec.    5-4 

21.46 

.08 

0.3 

10.94 

.12 

3«-«  0.7 

61.24 

.08 

62.6 
0.4 

8.88 

.37 

«-^  X.8 

26.78 

.08 

^5-7  0.6 

15-3 

21.38 

65.2 

10.82 

39.6 

61.16 

62.2 

8.61 

46.9 

26.70 

65.1 

25-3 

21.27 

■  IZ 

64.8°-;' 

10.67 

.15 

0.5 
40.1 

61.06 

.ZO 

0-5 
61.7     ^ 

8.31 

.30 

48.3  '•* 

26.60 

.10 

64.4     0 

.11 

^       0.6 

•17 

0.0 

.12 

0.6 

•3a 

0.9 

.11 

_     7  0.8 

.35-3 

21.16 

64.2 

10.50 

40.1 

60.94 

61. 1 

7.99 

49-2 

26.49 

63.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

0  Piscium. 

r  Ceti. 

P 

Arietis. 

50  Cassiopeiae. 

7  Andromedae. 

Mean 

Solar 
Date. 

1 

1 

1 

I 

Right 

Declinao 

Right 

Declina- 

Rigb 

c 

Declina- 

Rigbt       DecUoa- 1 

Right 

Declina- 

Asc«D6ioxL 

tion 

Aacension. 

tion 

Ascension.  I 

tion 

AaooMion. 

tion 

Ascension. 

tion 

N9rih. 

South. 

Narih. 

N9rth. 

North. 

b 

m 

0      t 

b 

m 

0      / 

h 

m 

0       t 

b 

m 

0      t 

h    1 

m 

0       ' 

I  40 

+  840 

I    46 

— 1048 

149 

-I-2OI9 

T^SS 

■\rl^S^ 

157 

+4151 

Jan.    0.3 

s 

17. 1 1 

99 

II.O 

8 
41.06 

9$ 

57-3 

8 
Z7.86 

9$ 

66.Z 

8 
Z2.Z4 

99 

83-3 

8 

58.  ZZ 

6Z.7 

10.3 

16.99 

.xa 

0.7 
10.3 

40.94 

.13 

58.2  ^» 

17.73 

.13 

65.6 

ZZ.59 

'5S 

84.2  "•' 

57.94 

.17 

6,.8  »•' 

20.3 

16.86 

.13 

Q.O 

40.80 

-14 

58.9  '^' 

17-59 

.14 

_       0.6 
65.0    _ 

zz.oo 

.59 

84.S  "' 

57-74 

.80 

6,-5  "^ 

30.2 

16.72 

.14 

0.9 

40.66 

.14 

0.5 
59.4 

17-44 

.15 

0.8 
^4-2  ^  _ 

Z0.38 

.6a 

84.3" 

57.53 

.81 

-        a6 
60.9 

Feb.   9.2 

16.58 

•M 

40.51 

.15 

59.6 

17.29 

.15 

0b8 

63.4 

9.77 

.6x 

0-9 
83.4 

57.32 

.31 

1.0 
59.9 

.13 

0.6 

•M 

0.0 

.15 

0.9 

.58 

^•4 

•81 

1.3 

19.2 

16.45 

7-^    ^ 

40.37 

59.6 

17.14 

62.5 

9. 19 

82.0 

57.11 

58.7 

Mar.  I- 1 

16.33 

.IS 

0.6 
7.0 

40.25 

.18 

0.8 
59.4 

Z7.OZ 

•13 

-       1.0 

6Z.5 

8.67 

.5« 

0          '.8 
80.2 

56.92 

.19 

1.5 

57-2 

II.X 

16.23 

.10 

6.6  °'* 

40.14 

.11 

58.9"' 

Z6.9O 

.IX 

60.6 

8.23 

.44 

8.3 

77.9     ^ 

56.77 

.15 

1.7 
55-5     , 

21.1 

16.16 

.07 

6.3 

40.06 

.08 

58.2  "^ 

Z6.82 

.08 

0.9 
59-7    . 

7.89 

-34 

8.6 

75.3 

56.65 

.13 

«  1-7 
53.8     ' 

31.1 

16.13 

.03 

0.2 

40.02 

.<H 

X.0 

57.2 

16.77 

.05 

0.7 
59.0^^ 

7.67 

.88 

^  a.7 
72.6 

56.57 

.08 

1.8 
52.0 

.01 

O.X 

.00 

1.8 

.00 

0.6 

.09 

a.9 

•OX 

1.8 

Apr.  X0.0 

16.14 

6.3 

40.02 

56.0 

16.77 

5^-4  „  . 

7.58 

^7„. 

56.56 

50.2 

20.0 

16.19 

.05 

6.6  *"» 

40.05 

.03 

54-5 

Z6.82 

.05 

0.5 
57.9 

7.62 

•04 

66.9 

56.60 

■04 

48.6  ''^ 

30.0 

16.98 

.09 

7-'"« 

40.13 

.06 

52.8  ^'l 

Z6.9Z 

.09 

57-8  ^ , 

7.80 

.18 

64.2  '-' 

56.70 

•  10 

1.4 
47-2 

May  9-9 

16.42 

-14 
.18 

0.8 
7-9  I.X 

40.26 

.13 

.16 

1.8 
51.0 

8.0 

17-05 

.14 
.x8 

0.1 

8.ZZ 

.31 
.44 

6Z.8  *•* 

_  8.8 

56.86 

.16 

.3X 

46.  z 

0.9 

19.9 

16.60 

9.0 

40.42 

^^'^  -  . 

17.23 

58'5  ^fi 

8.55 

59.6  ^  ^ 

57.07 

45.2  „ 

.98 

X.8 

.af 

3.8 

.8$ 

0.6 

.54 

1.7 

.87 

0.4 

29.9 

16.82 

_^^ 

10.2 

40*63 

46*8 

17.46 

_^ 

5^-^  ^« 

9.09 

^ 

57-9. 

57.34 

44-8 

June  8.9 

17.08 

.a6 

1.5 

"•7    \ 

40.87 

.«4 

44.6 

17.72 

.86 

59-8  ,  \ 

9.73 

.64 

^     '.4 

57.64 

.30 

0.8 
44.6^, 

z8.8 

17-35 

•a? 

1.6 
13-3 

41.14 

•«7 

.0 

a.x 
42.5 

z8.oz 

.89 

-        I.a 
6z.o 

10.43 

.70 

_    ^ 

0.8 
55.7^ 

57.98 

.34 

0.3 
44.9 

28.8 

17.65 

.30 

1-7 
15.0     ' 

41.42 

.88 

8.8 
40.3 

18.3Z 

.30 

62.4  ,  ^ 

ZZ.Z9 

.76 

<>>4 

55-3^. 

58.35 

•37 

0.5 
45.4 

July    8.8 

17.95 

.30 
.30 

16.8  "' 
X.9 

41.72 

•30 

-30 

0       a.O 

X.9 

Z8.63 

.38 
•38 

63.9 

»-7 

ZZ.96 

•79 
.81 

aa 
55-5  a6 

58.72 

.37 
.39 

!e          X.0 

464 

1.8 

x8.8 

28.25 

18.7 

42,02 

3^-4     ^ 

18.95 

65.6 

12.79 

A 

56.  z 

59-" 

^ 

47.6      ^ 

28.7 
Aug.    7-7 

18.55 
18.84 

.30 
.a9 

*-7 
20.4 

1-7 
22.1 

42.32 
42.61 

.30 
.89 

34*8 
^^*  1.4 

33-4 

Z9.26 
19.56 

.3X 

.30 

-1-         X.7 

69.J  „ 

13.59 
14.36 

.80 

'7J 

X.I 

58.8  •' 

59.49 
5985 

.38 
.36 

1.6 
5Z.O 

0 
17.7 

19. 1 1 

.27 

1.6 
23.7 

42.88 

.27 

x.x 

3*- 3  ^, 

19.85 

.89 

x.8 
70.9     ^ 

Z5.Z0 

.74 

60.8 "° 

60.20 

.35 

x.9 
52.9 

27-7 

19-35 

.a4 

1.4 
25.x 

43.13 

.as 

3J.6 

20.  zz 

•86 

72.6  '• 

15.78 

.68 

£       2.3 

60.52 

.38 

8.x 

55.0 

.32 

1.3 

.88 

0.4 

.83 

1.6 

.68 

8.7 

.89 

3.8 

Sept.  6.6 

19-57 

26.4 

43-35 

31.2 

20.34 

74.2 

Z6.40 

^5-8  ,  „ 

6o.8z 

^^m 

57.2 

16.6 
26.6 

19.76 
19.91 

.19 
.15 

I.O 

28.2 

43.54 
43.70 

.19 
.x6 

0.1 

31.1 
0.3 

31.4 

20.54 

20.72 

.80 

.x8 

1.5 
77.  z 

Z6.94 
17.40 

.54 

.46 

68.7  '•' 

6Z.07 
6Z.29 

.86 
.88 

8.3 

61.8    ' 

Oct.    6.5 

20.03 

.18 

28.7°-' 

43.82 

.18 

0.5 
31.9    0 

20.86 

.14 

78.3 

17.77 

.37 

75.x  '■' 

6Z.46 

.17 

64.1  *•' 

16.5 

2a  12 

.09 

0.4 

29.  z 

43*93 

.10 

0.8 
32.7 

20.96 

.10 

I.I 
79.4    „ 

Z8.04 

-87 

78.5  '■* 

6i.6z 

.15 

66.3" 

.07 

o.a 

.06 

1.0 

.08 

0.8 

.17 

3.3 

.09 

8.1 

26.5 

20.19 

29.3 

43-98 

33.7 

2Z.04 

8a2 

l8.2Z 

8z.8 

6Z.70 

68.4 

Nov.    5-5 

20.22 

.03 

0.1 
29.2 

44.00 

.03 

i.a 
34-9 

21.08 

.04 

80.9  ; 

Z8.27 

.06 

«5-  r: 

61.77 

.07 

1.9 
70.3 

.00 

o.a 

.00 

*      '-3 

.01 

0     0.5 

g'\ 

.05 

00       3-8 

.08 

1-7 

15-4 

20.22 

29.0 

44.00 

36.2 

2Z.09 

8Z.4 

Z8.22 

88.3 

61.79 

72.0 

25-4 

20.20 

.08 

28.7  "•' 

43.97 

.03 

1.3 
37-5 

2Z.08 

.ox 

«     0.3 
8Z.7 

z8.o8 

.14 

8.9 

9Z.2 

61.77 

.08 

^  1.6 
73-6 

Dec.    5«4 

20.15 

.05 

28.3  "•■• 

43.92 

.05 

«  X  1.3 
38.8 

2Z.0S 

.05 

0.2 
8Z.9 

Z7.82 

.86 

93.8      ^ 

6Z.7Z 

.06 

0  »-a 
74-8 

.08 

0-5 

.08 

I.a 

.07 

0.1 

•35 

3.8 

.10 

1.0 

15.3 

20.07 

'      27.8          ^ 

43-84 

40.0 

20.96 

8z.8 

17.47 

96.0 

6z.6z 

75.8 

25.3 

19.98 

.09 

0.6 
27.2 

43-74 

.xo 

I.a 
41.2 

20.87 

.09 

8z.6 

17-03 

•44 

1.7 
97.7       , 

6Z.49 

.18 

70.5 

35-3 

19.87 

.XI 

_  ,  0.6 
26.6 

43.63 

.11 

0.9 
42.  z 

20.76 

.11 

0.3 
8Z.3 

16. 5  z 

.5a 

1.3 
99.0 

6Z.33 

.16 

76.8  "•' 

,FIXED  STARS,  1903. 

(CONSTANTS  OF  STUUVE  AND  PETER&) 


331 


mm^imm 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


a  Arietis. 


p  Trianguli. 


^Ceri. 


y  Trianguli. 


67  Ceti. 


Rifht 
Aacenaion. 


Jan.  0*3 
10.3 
20.3 
30.2 

Feb.    9-2 

29.2 
Bllar.  1-2 
zz.x 
21. z 
31.X 

Apr.  10.0 
20.0 
30.0 

May  io»o 
Z9.9 

29-9 

Jane  8*9 

Z8.9 

28.8 

July    8.8 

z8.8 
28.7 

Aug.  7*7 
X7.7 

27.7 

Sept.  6-6 
z6.6 
26.6 

Oct.  6.6 
16.5 


h    m 
2  01 


8 
43.40 

43-27 

43.13 
42.97 

42.82 

42.66 

42-51 

42.39 
42.30 

42.24 

42.23 
42.26 

42.34 
42.47 

42.65 

42.87 
43-12 

43.41 
43.72 
44.04 

44.36 
44.68 

44.99 
45-28 

45.56 

45.80 
46.02 
46.21 
46.36 
46.48 


Nov.  5-5 
15.4 
25.4 

Dec.    5.4 


26.5  46.57 
46.63 
46.66 


15.4 
25.3 

35-3 


46.65 
46.62 

46.56 

46.47 
46.36 


.13 
.14 
.16 

.15 

.16 

.15 

.la 
.09 
.06 
.01 

.03 
.08 

.18 
.98 

.as 
.a9 
.31 

.3S 

.3* 

.3S 

.31 

.79 
.a8 


.19 
.15 

.xa 

.09 

.06 
.03 
.ox 
.03 
.06 

.09 

.XI 


Declina- 
tion 


Right 
Aaceoaion. 


4-2300 


18.1 
17.7 
17.2 
16.5 

15.7 

14.8 
13.8 
12.8 

IZ.8 
10.9 


0.4 
0.5 

0.7 
0.8 
0.9 


x.o 


I.O 

x.o 
0.9 

0.7 


10.2 
9.6 

9.3 

9-2 
9.4 

9.8 
X0.5 
11.5 
12.7 
14.I 


15.7 
17-3 
19.  z 
20.8 
22.5 


0.6 
0.3 


0.1 


0.3 
0.4 


0.7 
x.o 


x.a 


X.4 
X.6 


1.6 

X.8 

1.7 
1.7 
*.7 


24.2 
25.8 
27.2 
28.5 
29.7 


X.6 
x-4 
X.3 


x.a 


x.o 


307 
31.5 

32-2 

32.7 
33.0 


0.8 
0.7 

0.5 
0.3 


0.1 


h    m 
203 


+3431 


33-1 

33-0 
32.8 


o.x 


o.a 


8 
47.59 

47-44 
47.27 
47.09 
46.90 

46.72 

46.55 

46.41 
46.30 

46.23 

46.21 
46.24 

46.33 
46.47 

46.<i6 

46.90 
47.  »8 
47.49 
47.83 
48.17 

48.53 
48.88 

49.22 

49.54 
49-84 

50.  zz 

50-35 
50.56 

50.73 
50.87 

50.97 
51.04 

51.07 

51.06 

51-02 

50.95 
50.84 

50.71 


.15 
.17 
.x8 
.19 
.x8 

.17 

.14 

.XI 

.07 

.08. 

.03 
.09 

•14 
.19 

'M 

.88 

.31 

.34 
.34 

.36 

.35 

.34 

.38 

.30 

.37 
.a4 

.31 
.17 
.14 

.xo 

.07 
.03 

.ox 

.04 
.07 

.XI 

.13 


Declina- 
tion 


Right 

Airepfiiftni 


Declina- 
tion 
North. 


Right 
Aaciwwoni 


Deolina- 

tion 
North. 


Right 
Ascension. 


50.3 
50.3 
49-9 
49.3 

48.4 


47.3 
46.0 

44-6 

43-2 
4Z.7 


40.4 

39.  > 
38.  z 

37-3 
36-9 

36.7 
36.9 

37-4 

38.2 

39-3 

40.6 
42.2 

43.9 
45.8 

47.7 


49.7 
51-7 
53.7 
55.6 
57.4 


59-1 
60.6 

6Z.9 

63.  z 

64.0 

64.6 
65.  z 
65.2 


0.0 


0.4 

0.6 
a9 


X.I 


1.3 
«.4 

x-4 
1.5 
1.3 


1.3 
1.0 
0.8 
0.4 
0.8 


0.3 
0.5 
0.8 


X.I 


X.3 


Z.6 
1.7 
1-9 
1.9 
8.0 


8.0 
3.0 
X.9 
1.8 

1.7 


1.5 

1.3 


1.3 


0.9 
0.6 


b     m 
207 


8 
52.48 

52.37 
52.24 
52.ZO 

51.95 

5I.8Z 

51.67 
51.55 
51.46 
51.40 

51.38 

51-41 
51.48 

51.59 
51.75 

51-94 
52.  z8 

52.44 
52.72 
53.02 

53.32 
53.62 
53.92 
54.19 
54-45 

54-69 
54.90 
55.08 
55.22 

55-34 

55-43 
55-49 
55-52 
55-52 
55-49 


0.5 1 
0.1 


55.44 
55.36 

ll  55-26 


.XX 

.X3 
-14 
-X5 
-14 

.14 

.X3 

.09 
.06 
.08 

.03 
.07 
.11 

.16 
.19 

•*♦ 
.36 

.38 

.30 

.30 

.30 
.30 

.27 

.86 

'H 

.82 

.18 

•14 
.13 
.09 

.06 
.03 
.00 
.03 
.05 

.08 
.10 


+  823 


29.3 
28.6 

27.9 
27.3 

26.7 

26.  z 
25.6 
25.2 

24.9 
24.8 


0.7 
0.7 

0.6 
a6 
a6 


0.5 

0.4 
0.3 

0.1 

ax 


24.9 
25.2 

25.7 
26.5 

27.5 

28.7 
30.x 
31.6 
33.2 
34.9 

36.7 

38.4 
40.0 

4J.5 
42.9 


44.0 

45-0 

45.7 
46.2 

46.5 

46.6 

46.5 
46.3 
45.9 
45.5 


44.9 

44-4 

43.8 


0.5 
0.5 
a8 

X.0 

x.t 


«.4 
1.5 

1.6 

X.7 

Z.8 


1.7 

x.6 

1.5 

«.4 


x.z 


1.0 
0.7 

0.5 
0.3 

0.1 


0.1 

a8 

0.4 
0.4 
0.6 


0.5 
0.6 


h     m 
2  II 


+3323 


8 
34.17 
34.03 
33.87 
33.69 
33.51 

33-32 

33-15 
33.00 

32.89 

32.8Z 

32.78 

32.8Z 

32-89 
33-02 

33- 20 

33.43 
33.70 
34.OQ 

34-33 
34.67 

35.02 

35.37 

35.71 
36*03 

36.33 

36.6Z 
36.85 
37-o6 

37-24 
37.39 

37-50 

37-57 
37.61 
37.62 

37-58 

37-52 
37-42 
37-29 


.14 

.x6 
.x8 
.x8 
.19 


6Z.9 
6Z.9 
6z.6 
6z.o 
6a2 


0.0 
0.3 
0.6 
a8 


x.o 


59.2 

"^     58.0"* 

"*  I   56.6  '-' 
.XX  x.3 

.«  55-3  ,^ 


.03 

.03 
.08 

.13 

.18 

.83 

.27 
.30 
.33 
.34 
.35 

.35 

.34 
.38 
.30 
.38 

.24 

.31 

.x8 
.15 

.XX 

.07 
.04 

.01 

.04 
.06 

.10 

.»3 


52.6 

51.4 
50.5 
49.8 

49.3 

49.2 
49.3 

49-8 
50.6 

51.7 


X.a 


0.9 
0.7 
0.5 
o»z 


az 
0.5 
0.8 

X.X 

x.3 


53.0 

54-4 

56^1 

57-9 
59.8 

6Z.7 

63.6 

65.5 

67.3 
69.0 

70.6 
72.0 

73.3 
74.4 
75.3 


x.4 
X.7 
x.8 
x.9 
x.9 


x.9 

x.9 

x.8 

x.7 
z.6 


x.4 
x.3 


x.z 


0.9 
a6 


h     m 
2  12 


75-9 
76.3 

76.5 


0.4 
0.3 


8 

9-57 
9.45 
9.32 
9.Z8 

9.03 

8.88 
8.74 
8.62 
8.52 
8.45 

8.42 
8.44 

8.49 
8.60 

8.74 

8.93 

9.J5 
9.40 

9.68 
9.96 

Z0.26 
Z0.56 
Z0.85 
ZZ.Z3 
11-39 

ZZ.62 
ZZ.83 

Z2.0Z 
Z2.Z6 
Z2.28 

Z2.36 
Z2.42 

12.45 
12.44 
Z2.4Z 

12.36 
Z2.27 
I2.Z7 


.18 
.X3 
-X4 
.X5 

.X5 

.14 

.13 
.10 

.07 
.03 

.08 

.05 

•xz 

-X4 
.19 

.88 

.as 

.38 

.88 

.30 

.30 
.39 

.38 

.36 
.33 

•.ax 
.k8 

.x5 

.13 

.08 

.06 
.03 
.01 
.03 
.05 

.09 
.10 


Declina- 
tion 
South. 


-651 


74.8 
75.8 
76.5 
77.1 
77-5 


77.7 

77.7 

77.4 
77.0 

76.3 


x.o 


0.7 

0.6 

0.4 


0.3 


0.0 


0.3 
0.4 
0.7 


75.3 

74-1 
72.7 
7Z.Z 

69.3 

157.3 
65.3 
63.3 
6z.2 

59.2 


1.0 


x.a 

x.4 
x.6 
x.8 


8.0 


8.0 


a.o 


3.1 


3.0 


1.9 


57.3 
55.6 
54.2 

52.9 
52.0 


X.7 
x.4 
1.3 
0.9 
0.6 


51-4 
51.1 
51.2 
51.5 

52.1 


0.3 

ai 

0.3 
a6 
0.9 


53.0 
$4.0 

55-1 
56.3 
517-5 

58.7 
59.8 
60.8 


x.o 


X.I 


1.3 


X.2 


1.3 


X.X 


X.O 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

6 

Hydri. 

I  Cassiopeis. 

^«  Ceti. 

}i  Hydri. 

6  Ceti. 

Mean 

Solar 
Date. 

' 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

South. 

0      • 

North. 

North. 

0      t 

South. 

South, 

h 

m 

h 

m 

0      > 

h 

m 

h     m 

0      f 

h 

m 

0       t 

2  ] 

^9 

-6905 

2  21 

+6657 

2  22 

4.   801 

233 

-7931 

234, 

—   005 

Jan.    0.3 
10.3 

s 
61.74 

99 

83.2 

8 

7-34 

^ 

72.8 

s 
61.14 

9f 

29.8 

s 
43.73       , 

99 

78.8 

s 
31.68 

27-8    , 

61.19 

.55 
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(CONSTANTS  OF  STRUVE  AND  PEIKKS.) 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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40.11 

87.6 

20.34 

47.4     a 

12.43 

69.0 

24.96 

91.8 

44.34 

n 

22.2 

.16 

00      °.9 

.09 

_  3  0.8 

.08 

*.o    ^    0-4 

0.72 

2.1 

^ 

.08 

as 

35-3 

39.95 

• 

88.5 

20.25 

46.6 

12.35 

68.6 

24-24 

93-9 

44.26 

22.0 

334 
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(CONSTA19TS  OF  STRUVE  AKD  PETER&) 

APPARRNT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 
1 

a  Ceti. 

/?  Persei. 

48  Ceph 

ei  (H.). 

C-Arietis. 

a  Persei. 

Mean 

Solar 
Date. 

/ 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Deelina- 
cion 

Right 

Declina- 

Ascension. 

tion 

Ascemsion. 

tion 

Ascension. 

tion 

Ascension. 

Ascension. 

tion 

North. 

North. 

North. 

North. 

North. 

h 

m 

0        ' 

h 

m 

e          > 

h     m 

0        t 

h 

m 

0        ' 

h     m 

e           t 

^57 

+  342 

3  01 

+4034 

307 

+77  32 

309 

-f20  4I 

3  17 

+4930 

Jan.     0.4 

s 
13.71 

9% 

29.  *      0 

s 
53- 20 

9$ 

6x*o 

s 
66.32 

99 

54.0 

s 
20.96 

99 

6.0 

8 
26.00 

99 

64.2 

10.3 

13*61 

.10 

„       0.8 
28.3 

53.07 

•  X3 

<*-i  a! 

65.68  -^^ 

1.9 
55-9 

20.86 

.10 

0.3 
5.8 

25.85  •" 

65.1"^' 

20.3 

13-49 

.13 

27.6 

52.90 

.17 

0.3 
6X.7 

_          0.76 
64-92     _ 

1.3 
57-2     « 

20.74 

.13 

0.3 
5.5 

25.66  •" 

65.8  *^ 

30-3 

13-35 

•14 

26.9 

52.7« 

.19 

6,.6" 

0.86 
64.06 

0.8 
58.0 

20.60 

.14 

0.4 
5.1 

.33 

^5-43     ^ 

66.0" 

Feb.   9-a 

13.20 

•15 

26.4 

52.50 

.32 

^'•=«  ^6 

^      *  0-90 
63.16 

«     0.3 
58.3 

20.43 

.17 

4.6 

.26 
25.17 

-        0.x 

65.9 

.16 

0.4 

.33 

ao 

0.93 

0.4 

.17 

0.6 

.37 

0.5 

29.3 

13.04 

26.0 

52.27 

60.6 

62.24     - 

57.9 

2a  26 

4.0 

24.90    _ 

65.4 

Mar.  1.2 

12.88 

.16 

,5.6  ''\ 

52.05 

.33 

1.0 
59.6,, 

>         0.89 

'      1.0 
56.9    . 

2ao8 

.z8 

0.6 
3.4 

£      .«7 
24.63      ' 

64.5 

.'5 

0.3 

..30 

'.* 

-         0.83 

I.S 

.16 

0.7 

.36 

*           X.X 

ZI.2 

12.73 

25-4  ^^ 

51.85 

A 

5^-4  ,  , 

^•52«-.! 

55.4  \ 

19.92 

2.7     , 

24.37 

63.4 

2I.I 

12.60 

.13 

0.0 
*5-4^, 

51.67 

.18 

-      *.3 

0.73 
59-79  „ ., 

1.9 

53.5^ 

19.78 

•14 

0.7 
2.0 

.33 
24.14      » 

61.9 

.10 

0.1 

•  H 

-r    ^'5 

a  59 

3.4 

.13 

0.6 

^    .»8 

^         *.7 

31. 1 

12.50 

^ 

25-5^, 

51-53 

55.6   ,   ^ 

59.20 

5'-*    « 

19.66 

^ 

'•4^. 

23.96 

60.2 

.06 

0.3 

.09 

X.4 

0.44 

2.6 

.08 

0.5 

.13 

X.8 

Apr.  10.1 
20.1 

12.44 
12.41 

.03 

25.8 
.6.3  °-\ 

51.44 
51.40 

.04 

5^'  X.5 

52.7  ,  , 

5«•^^.36 
58.50 

^^•5  a.8 
45-7  ,  » 

19.58 
19.55 

.03 

0.9 
®"4«, 

^3-83     ^ 
^    .07 
23.76 

56.6 

.03 

0.8 

.03 

^•4 

_  0.07 

2.8 

.01 

0.3 

_    .00 

0  *.8 

30.1 

12.43 

.06 

27.1 
1         0.9 

51.43 

.08 

5'-3 

^    ^  1.3 

5^-43^  ' 

„           0.13 

42.9 
2.9 

19.56 

.06 

0.1 

0.1 

''•«      .06 

54.8 

^•7 

May  10.0 

12.49 

28.0 

51.51 

5°-o  ^  ^ 

58-55^     , 

40.0  ^  , 

19.62 

0.0 

23.82 

53- >     ' 

w 

•  IZ 

I.I 

.14 

z.o 

0  0^  0.31 

2.7 

.11 

0.1 

.13 

X.6 

20.0 

12.60 

.16 

29.x 

1.3 

51.65 

.19 

-•^-OaS 

58.86 

0.49 

37-3  ,.5 

19.73 

.16 

0.1 
0.3 

^3-95   .^ 

51.5 

X.3 

29.9 

12.76 

.19 

3^-^  Z.5 

51.84 

.34 

48.2 

_         0,65 

34.8 
•'^    2.1 

19.89 

.20 

°-^  0.6 

^^•'5  ,^ 

50.2 

Z.I 

June  0.9 

12.95 

31.9     ^ 

52.08 

47.7   «.^ 

6a  00 

3^-7  ,  „ 

20.09 

I.O 

24.41 

49.1      „ 

.33 

1.6 

.39 

'    0.3 

^         0.79 

1  '-9 

.33 

0.7 

•31 

0      0.8 

18.9 

13.17 

33-5     , 

52- 37 

47-5  ^, 

60.79    \ 

30-8  ,  ^ 

2a  32 

^•7„„ 

24.72 

48-3 

.r> 

.36 

1.6 

.33 

0.1 

_         0.91 

1.4 

.27 

0.9 

^   .35 

0.4 

28.9 

13-43 

35-1     .. 

52.70 

47-6  „  , 

61.70 

*9-4  ,  « 

20.59 

2.6 

25v07      ^ 

47-9 

July    8.8 

13.70 

.87 
.29 

36.8  '-' 

1-7 

53.04 

.34 

.37 

0-3 

47-9 
^'  ^  0.7 

I.OI 

62.71     „ 

1.08 

28.4 

20.88 

.39 

.30 

Z.I 

^^•4« :: 

0  0.1 

0b3 

18.8 

13-99 

38.5     ^ 

53.4* 

48.6 

63-79    , 

27-9  ^  „ 

2I.l8 

4-9^, 

25-87    , 

48.0 

28.8 

14.28 

.29 

1.6 
40.1 

53-79 

.38                    0.9 
49.5  .   . 

I.I3 
64.91 

0.0 
27-9  „ , 

21.50 

.33 

_        lb3 

6.1 

26.30  •*' 

48.5"? 

Aug.   7-8 

14.58 

.30 

41.6  "5 

54.16 

.37 

1.1 
50-6  ,  , 

66.05 

0     °-* 
2^*3  „„ 

21.81 

.31 

1.4 
7-5,, 

^         .43 

26.72 

^  0,8 
49-3 

\^ 

.29 

Z.4 

.37 

1.4 

«  '.'3 

0.9 

.31 

0  0  ^.3 

.43 

'.I 

17.7 

14.87 

43-0 

54-53 

52.0 

67.18 

29-2  ,  ^ 

22.12 

8.8 

27.15 

50.4 

27.7 

15.14 

.37 

z.z 
44-1 

54.88 

.35                   ''3 

.34     "-5  ..6 

68.29 

1.3 
3^-5  ,  « 

22.4*2 

.30 

1.3 
10.  X 

£   .41 

27.56 

5t.8  '•* 

.26 

0.9 

1.07 

1.8 

.28 

1.3 

.40 

X.5 

Sept.  6.7 
16.6 

15.40 
15.64 

.24 

45.7^ 

55.22 
55.53 

;   55-1 

.20        I." 
^  58.6  _ 

^9-36  ,  ^ 
^    I.OO 

70.36 

32.3 

^    ^  2.1 

34-4  ,  . 

22.70 
22.96 

.26 

11.4 
12.6 

27.96 

^^•33   •  ' 

"•3  1.8 
55.1 

26.6 

15.86 

.23 

46.1 

55.82 

0.91 
71  •*7     0 

36.9 

23.20 

.24 

1.0 
13.6 

28.68  '^^ 

1.9 
57.0 

Oct.    6.6 

16.05 

.19 

46.3 

56.07 

.25 

62.3  _  0 

'  0.81 
72.08 

I  2.7 
39-6  ,  ^ 

23-42 

.22 

0.9 
^4-5,. 

28.99  •'! 

3.0 
59.0 

16.6 

16.21 

.16 

46.2 

56.29 

.22 

«  0.70 
72.78     ' 

42-6 ,  ^ 

23.61 

.19 

0.8 
^5.3^, 

,    .27 

29.26 

^        2.0 
61.0 

.13 

0.2 

.18                   «.o 

0.56 

3.2 

.16 

0.7 

.34 

3.3 

26.5 

16.34 

46.0 

56.47 

64.1   ,, 

73-34 

45.8 , , 

23-77 

16.0 

29.50 

63.2 

Nov.   5*5 

16.45 

.11 

0.5 

45-5     ^ 

56.62 

■       <^5.8  • 

_  0.43 
73.76 

^    3.2 

49.0 

23-90 

.J3 

'^•5  z 

29.69 

-        2.1 
65.3 

.08 

0.6 

.11      ^          i.o 

0.36 

3*3 

.10 

0.5 

0       .^4 

-        2.1 

15-5 

16.53 

44.9 

56.73 

67.4        ^ 
.07  1    ^           1.6 

74-02 

52.3  ,  , 

24.00 

_^^ 

^7-o  ^  , 

29.83 

67.4 

.04 

0.7 

o.io 

^  3-3 

.00 

0.3 

.09 

_        2.0 

25' 5 

16.57 

44-2     „ 

56.80 

69.0 

74.12       ^ 

55.6 

24.06 

^7-3^ 

29.92 

69.4     0 

Dec.    5«4 

16.59 

.02 

a8 
43.4     ^ 

56.82 

.03                   1.3 

7°-3  ,  , 

0.08 
74.04 

5«-7  n 

24.10 

.04 

0.1 
^7-4  „  . 

^     .04 
29.96      ^, 

Z.8 
71.2 

.02 

o.d 

.03             1.3 

0.24 

3.s) 

.01 

0.1 

.01 

1.7 

15.4 

16.57 

42.6 

56.80 

1 
71.5 

73-80 

61.6 

24.09 

^7-5  ^„ 

29.95  „ 

72.9     ^ 

25.4 

16.52 

.05 

41.8 

56.73 

.07             0.9 
72.4     „ 

0.41 
73.39      ^ 

3.6 

24.05 

.04 

ao 

29.88  •"' 

74-4     \ 

.08 

0.8 

.11  1           0.8 

r,          0.56 

2.2 

.07 

0.1 

_     .12 

-.  '.2 

35-3 

16.44 

41.0 

56.62 

73.2 

7^.«3 

66.4 

23.98 

17.4 

29.76 

75.6 

FIXED  STARS,  1903. 
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(CONSTANTS  OF  STRUVE  AND  PETERS.J 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

I  Hydri. 

/Tauri. 

e 

Eridani. 

d  Persei. 

y  Camelopardalis. 

Mean' 

Solar 
Date. 

1 

Right 

Declina- 

RifTht 

Declina- 

Rif^t 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

AscensioiL 

tion 

South. 

North. 

South. 

North. 

North. 

h     m 

e        » 

h 

m 

e        « 

li 

m 

e        » 

h 

m 

e        • 

h 

m 

0      » 

318 

-*7744 

325 

+  1^36 

328 

-946 

336 

+4728 

340 

+71  01 

Jan.    0.4 

s 

55«o    ^ 

■ 
32.46 

g^ 

12.7 

8 
22.86 

80.2 

s 
3.28 

43.5 

s 
11.48 

68.1 

10.3 

23-16^^ 

-  ^  1.6 
56.6 

32.38 

•08 

0.5 
12.2 

22.77 

.09 

0        x.« 

81.4 

3.16 

.12 

-  44.6  '*' 

11.15 

.33 

2.0 
7a  I 

^   I.OO 

I.I 

.11 

0  0"4 

.12 

0       ».I 

.»7 

0.7 

.43 

^  X.3 

20.3 

22.16 

I.OO 

'«•'  -5 

32.27 

.X3 

11.8 
a6 

22.65 

.14 

82.5 
0     0-8 

2.99 

.21 

t^  0.3 

10.72 

•sx 

71.6     ^ 

T.I 

30-3 

21.10 

58.2 

32.14 

^ 

II. 2 

22.51 

83-3  ^ 

2.78 

45.6 

10. 21 

72-7 

Feb.    9-3 

X.IO 

20.00 

0      o*^ 
58.0 

31.98 

.16 

10.8  °--» 

22.35 

.16 

83-9 

2.54 

0.1 
45.7 

9.64 

.57 

0.3 

73-2 

1.09 

0.6 

.17 

0.5 

.18 

0-4 

.26 

0.4 

.60 

ai 

19.2 
Mar.  1.2 

'"•«'  ..06 

57.4 , 

^       **3 
56.1 

31.81 
31.64 

.17 

10.3 
9.8°-' 

22.17 

21.99 

.18 

84.4 

2.28 
2.02 

.26 

^"0.6 
44*7 

9.04 
8.44 

.60 

72.6 

11.2 

>.7 
54-4,^ 

31.48 

•  ID 

9.4"- 

21.82 

.17 

0        a2 
84.2 

1.76 

.26 

x.o 
43-7 

7.86 

.58 

I.I 
71-5          ^ 

-  ^    ^9i 

3.2 

.15 

a4 

^ 

.15 

0     0  0-4 

.23 

1.3 

•58 

'         1.6 

2X.2 

31- 1 

52.2 

2.7 

49-5 

31.33 

31. 21 

.12 

9.0 

0.2 
8.8 

21.67 

21.54 

.13 

83.8 
83.2 

1.53 
1.34 

.19 

^^•^  X.4 
41.0 

7.34 
6.88 

.46 

68.0  '-^ 

0.69 

2.9 

.09 

aa 

.10       "      1,0 1 

•  15 

X.6 

.35 

2.3 

Apr.  10.1 

'^"♦^  «..< 

4^-^  ,  . 

31.12 

8.6 

21.44 

82.2 

1.19 

39-4 

6.53 

65.7 

r.        0.35 

3.2 

.05 

a  -  0.* 

.07 

0        J-x 

.09 

1.7 

.24 

^        8.5 

20.1 

43-4     . 

31.07 

8.7 

21.37 

81.I 

l.IO 

37.7 

.  6.29 

63.2     \ 

30.0 

0  0"39 
^3-48  ^  ^, 

3*5 
39-9 

31.06 

•OX 

8.8"^ 

21.35 

•  02 

79.6      ^ 

1.08 

.02 

36.0 

6.17 

•  12 

2.6 
60.6 

May  10.0 

,  o.aa 
1 3' 26 

3°'4, - 

31.10 

.04 

9.2"^ 

21.38 

.03 

78.0 

l.II 

.03 

1.6 
34.4 

6.18 

.oz 

0      8.6 
58.0 

,^  «-  ^-^s 

-  0  3.6 

.09 

-  0.5 

.07 

-      X.8 

.IZ 

X.5 

.'5 

8.5 

2a  0 

I3«2I 

3^-^  ,  « 

31-19 

9-7    „ 

21.45 

70.2 

1.22 

32.9 

6.33 

55.5 

O.I3 

3.6 

•M 

a8 

.iz               X.9 

.17 

1.3 

.27 

"'•'  -^  2.5 

30.0 

'3-33  „  ,„ 

29.2 

31-33 

ia5 

21.56 

<     74.3 

1.39 

31.6 

6.60 

53.0 

June   8.9 

-.    0-30 

'5.8  "l 

31-50 

•17 

0.9 
11.4 

21.72 

.16 

2.x 

72.2 

1.62 

.23 

X.I 

30.5     « 

6.98 

.38 

2.1 
50.9 

14.08  *"« 

^  3.a 

•22 

X.0 

•  19 

2.1 

.28 

0.8 

.50 

1.9 

18.9 

22.6 

31.72 

12.4 

21.91 

70.1        1 

1.90 

29.7     ^ 

7.48 

49.0 

28.9 

_      O.OX 

14.69 

-  3<o 
19.6 

31.96 

.a4 

-  1.2 
Z3.6 

22.14 

.23 

68.0''' 

2.22 

.3a 

29.1 

8.06 

.58 

1.6 
47.4 

July    8.9 

a  74 

2.6 
17.0 

32.23 

.87 

x*3 

14.9 

22.39 

.25     ^        2.1 
65.9 

2.58 

.36 

Q        0.2 
28.9 

8.72 

.66 

^        '.8 

46.2 

2.1 

.29 

1.4 

.27              2.0 

.39 

0.X 

.78 

0.7 

18.8 

16.29 

^^•9  ,  A 

32.52 

16.3 

22.66 

A 

63-9 

2.97 

29.0 

9.44 

45-5 

28.8 

0.94 

1.6 
13.3 

32.81 

.29 

17.6  "3 

22.94 

.28 

iL          »-7 

62.2 

3.38 

•41 

0.4 

29.4   ^ 

10.21 

'77 

0.3 
45.2 

Aug.    7.8 

_            I.OO 

18.23 

I.I 
12.2 

33-" 

.30 

1.4 

19.0 

23.23 

.29 

60.6 

3.79 

.41 

0.6 
30.0 

11.00 

'79 

CO 

45.2    ^ 

-  1.03 
19.26 

,.  ^  °-5 

•30 

1.3 

.29                     1.3 

.41 

0.9 

.79 

0  0.6 

17.7 

"•7^« 

33.41 

20.3 

23.52 

a       59.3 

4.20 

30.9 

11.79 

45.8 

27.7 

1.03 
20.29 

0.2 
1 1.9 

33.70 

.29 

X.X 

ai.4 

23.80 

.28 

58.4 

4.61 

.41 

1.2 
32.1 

12.58 

.79 

\:        0.9 
.46.7 

I.OO 

0.7 

.28 

X.I 

.26 

0.7 

.39 

1.3 

.78 

.  ^-3 

Sept.  6.7 

21.29 

12.6 

33.98 

^ 

22.5 

24.06 

^ 

57.7 

5.00 

33.4 

13.36 

48.0       ^ 

16.7 

««  «*  ^^ 

-    ^  '•* 

.26 

a9 

.26  *            a2l 

.38 

1.5 

.74 

^  1.6 

22.21 

0.83 
23.04 

'^°T« 

34-24 

^3-4     ^ 

24.32 

57.5 

5.38 

34.9 

14.10 

49.6 

26.6 

X.9 

15.9 

34.48 

.a4 

0.6 
24.0 

24.55 

.23 

_  0.1 
57.6 

5.73 

.35 

36.6  '-^ 

14.79 

.69 

51.6 

Oct.    6.6 

0.70 

^^•^8 

34.70 

.22 

^  0.6 
24.6 

24.76 

.21 

58.x ': 

6.05 

.32 

38.3  '-^ 

15.42 

.63 

8.3 
53.9 

16.6 

0.55 
24.29 
^    ^0.38 

2.8 
2Z.I 

34.89 

.19 

0.3 
24-9 

24.94 

.18 

0.8 
58.9 

6.34 

.29 

40.2 

15.99 

.57 

/.      8.5 
56.4     \ 

3.2 

.17 

0.1 

.x6 
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40.52 

.41 

0.8 
4.1  , 

9.90 

.29 

,      z.o 
16.1 

18.82    •'^ 

z.o 

37.7   „ 

59.61 

.30 

54.6  °- 

.30 

0.9 

.40 

1.0 

.28 

0.7 

.30 

0.8 

.30 

0.8 

Sept.  6.7 

60.58 

62.0 

40.92 

5-^  ,  , 

10.18 

^^ 

15.4 

19-12 

38.5 

59.91 

55.4^ 

16.7 

60.87 

.29 

62.9  "'•» 

41.31 

.39 

0.4 

10.44 

.26 

0.4 
15-0 

.28 
19.40 

0.7 
39.2    , 

60.20 

.29 

-/i      °'7 

26.7 

61.14 

.27 

63.8  "•' 

41.68 

-37 

1.3 
7-7     < 

10.70 

.26 

0.0 
15.0 

19.67 

39.8 

60.48 

.28 

^      0.6 
56.7 

Oct.    6.6 

61.40 

.26 

64-5      . 

42.03 

•35 

Z.6 
9-3     . 

10.94 

-24 

0.4 
15.4     ^ 

.26 
19.93 

0.4 
40.2 

60.75 

.27 

0.5 
57.2^ 

16.6 

61.63 

.23 

0.6 
65.1 

42.35 

.32 

1.0 
10.9 

II. 15 

.21 

£.          0.6 
16.0 

^    .23 
20.16 

0.3 
40-5 

61.00 

.25 

,  0.4 

57-6^ 

.21 

0.5 

.28 

1.7 

.19 

Z.O 

.22 

0.Z 

.22 

0.2 

26.6 

61.84 

65.6 

42.63 

12.6 

11.34 

17.0 

20.38 

40.6 

61.22 

57.8 

Nov.    5.6 

62.03 

.19 

66.0 

42.88 

.25 

1.8 
14.4 

II. 51 

.17 

18.2 

.19 
20.57         ^ 

^  0.0 

40.6 

61.42 

.20 

«     0-2 
58.0 

15-5 

62.18 

.15 

66.4 

43.09 

.21 

16. 1 

11.65 

.14 

^  '-4 
19.6 

.z6 
20.73 

O.Z 

40.5 

61.60 

.z8 

0.0 
58.0 
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62.30 

.12 

66.6°-* 

43.24 

-15 

Z.8 
17.9     „ 

11.76 

.ZZ 

1.5 
2I.I 

20.86    "'^ 

0.2 

40.3 

61.74 

.14 

0.1 
58.1 

Dec.    5.5 

62.39 

.09 
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43-35 

.11 

z.8 
19.7     ^ 

11.83 

.07 

22.6 

_    .zo 
20.96 

0.3 

40.0 

61.85 

.zz 
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•P4 

0.2 

.05 

x.6 

.04 
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.06 

0.2 

.07 

0.0 

15.4 

62.43 

67.0 

43.40 

21.3 

11.87 

24.2 

21.02 

39.8 

61.92 

58.0 

.01 
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.00 

0  ^.5 

r-% 

.00 

1-5 

.02 

0.3 

.03 

a   0.2 

25.4 

62.44 

67.0 

43.40 

22.8 

11.87 

25.7 

21.04 

39.5 

61.95 

57-8 

^a 

.04 

_           0.0 

.07 

1.4 

r^ 

.04 

Z.4 

.02 

0.3 

.oz 

O.X 

35.4 

62.40 

67.0 

43.33 

24.2 

11.83 

27.1 

21.02 

39.2 

61.94 

57.7 
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APPARENT  PLACES  FOR  THE  yPPER  TRANSIT  AT  WASHINGTON. 
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6  Mensar. 

fA 

r  Persei. 

oTauri. 
{^Aldebaran^ 

m 
1 

-  Tauri. 

a  Camelopardalis. 

1       Solar 
1      Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 
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Declina- 

Ascenston. 

tion 

Ascension. 

tion 

Ascension. 

tion 

AscensioxL 

tion 

Ascension. 

tion 

South, 

North, 

1 

North. 

North. 

North. 

h     m 

Q          » 

h 

m 

0      t 
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h 

m 

0       f 

h 

m 

e        r 

h    1 

m 

0      » 

424 

-8026 

426 

+4251 

430 

+  1618 

436 

f  2246 

444 

+6610 

Jan.    0.4 

8 

47-3^. 

8 
37.62 

t 

24-3 

s 
22.95 

$9 

46.6 

8 
27.18 

II.O 

8 
28.44 

42.4 

J 

o.q8 

0  *-5 

.05 

X.O 

.<H 

-r         0.3 

.03 

0.Z 

A 

•13 

J  2.2 

'          Z0.4 

35-13      , 

49-8     ^ 

37-57 

25-3 

22.91 

46.3 

27.15 

n 

II.I 

28.31 

44.6 

20.4 

1. 16 
33'97     _ 

1.9 
51-7     . 

37-46 

.XX 

.0.9 
20.2        , 

22.84 

.07 

46.0"^ 

27.07 

.08 

0.0 
II.I 

28.09 

.22 

46.6"° 

30-3 

3-«  Z 

i»5 

53-2  „„ 

37-30 

.x6 

26.8 

22.73 

.IX 

0.3 
45.7 

26.96 

•  zx 

O.X 
II.O 

27.78 

.31 

48.1  '-5 

1  ^  , 

X.39 

0.9 

.20 

0.4 

.14 

0.3 
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•14 

0.0 
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X.2 
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54-1     , 
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27.2 

22.59 

45.4 

26.82 

II.O 
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49.3 

X.46 

0.3 

.22 

o.x 

.17 

0.3 

.17 

0.2 

.44 

0.7 

19-3 

29.83 

54-4  „, 

36.88 

27-3^ 

22.42 

45.1 

26.65 

10.8 

26.95 

50.0 

Mar.  1.3 

28.36   ^-^ 

0.2 
54-2  ^  ^ 

36.63 

.25 

0.2 

27.1 

22.24 

.x8 

44.8 

26.46 

.19 

0.3 

10.5 

26.48 

.47 

0.2 
50.2 

ZI.2 

-              X.46 
26.90 

0.7 
53.5 

36.38 

.25 

26.6 

22.06 

.x8 

0.3 
44.5 

26.26 

.20 

0.3 
10.2 

25.99 

.49 

0.2 
50.0       ^ 

X.4O  1                      1.3 

.23 

0.7 

.x8 

0.3 

.18 

0  0-4 

.47 

0.8 

2Z.2 

25.50                 ,     52.2         ^ 

36.15 

25.9 

21.88 

44.2 

26.08 

n 

9.8 

25.52 

49-2 

0  1.3a  '              X.8 

.22 

1.0 

.17 

0.3 

.x8 

0.4 

.43 

0      1.2 

31-2 

24.18           ,    50.4 

I.I9  1    *'      ^  2.2 

1 

35-93 

.18 

24.9  ,  . 

I.X 

21.71 

.13 

43-9  ^, 
0.2 

25.90 

.14 

^4„, 
0.4 

25.09 

.38 

48.0 

1.5 

Apr.  10. 1 

1 
22.99       ^1    48.2  ^  ^ 

35-75 

23.8  ,  , 

21.58 

43-7^ 

25.76 

9.0 

24.71 

46.5 

20.1 

1.05  1                 2.5 

21.94     B«  ,  45-7  ,  « 

35.62 

.13 

.0 

1.3 
22.5      , 

21.48 

.xo 

0.2 

43-5 

25.65 

.XX 

8.5°-' 

24.40 

.31 

44.6 

0.88          ^  2.9 

.08 

1.3 

.07 

0.0 

.07 

0         0.3 

•21 

a.i  1 

30.1 

21.06         1  42.8 

35-54 

21.2 

21.41 

43-5 

25.58 

8.2 

24.19 

42.5 

^  ^ 

„  0.68                3«x 

.03 

a    ^.4 

.02 

.  O.X 

.03 

0.3 

.12 

a-3 

May  10. 1 

20.38              39.7 

35-51 

^9.8   ,   , 

21.39 

43.6 

25.55 

7-9 

24.07 

4a  2 

0.47        ^       3.3 

.04 

0   ^    '-2 

.03 

0  o.a 

f\ 

.03 

0.2 

.oa 

0  «.4 

20.0 

19.91        ^     36.4 

35.55 

18.6 

21.42 

n 

43.8 

25.58 

7.7 

24.05 

37.8 

0.20 

3-5 

.xo 

1.2 

.08 

0.3 

.07 

0.0 

.09 

2.4 

30.0    19.65 

32.9  ,  , 

35-65 

_^ 

17-4  ,  , 

21.50 

44.1    , 

25.65 

7-7 

24.14 

35.4 

,                       -    0.03 

3.4 

.16 

^.' 

.12 

^  0.5 

.12 

0  ©•I 

.20 

a.2 

June  9*o 

19.62 

29-5  ,  , 

35.81 

'6-3  „  „ 

21.62 

^ 

44.6  \ 

25.77 

7-8 

24.34 

33.2 

rf                   "^ 

«     0.20 

3.4 

.2X 

0.9 

.x6 

0.6 

.17 

0     0.2 

.28 

a.1 

19.0 

19.82 

26.1 

36.02 

'5.4  „^ 

21.78 

45.2 

25.94 

8.0 

24.62 

31.1 

28.9 

0.4  X 
20.23 

3.2 
22.9 

36.27 

.25 



Z.  0.6 
^4-8  „, 

21.98 

.ao 

0.7 
45.9     0 

26.14 

.20 

8.3"^ 

25.00 

.38 

2.0 
29.1     ^ 

ijuly   8.9 

20.85    ^ 
0.81 

3.0 
19.9 

36.57 

■30 

.33 

0.5 

'4-3  „, 
0.2 

22.21 

.23 

.26 

\.      0.8 

4^7  „„ 
0.9 

26.38 

.24 
.26 

8.8°-' 
0.6 

25.45 

.45 

.51 

1.6 

18.9 

21.66         i  17.2 

36.90 

'4.1  «^ 

22.47 

47.6 

26.64 

..B 

9.4 

25.96 

26.1 

_    0.97             2.3 

•35 

0,0 

.27 

0  ^  i-o 

_^ 

.28 

0.7 

.58 

X.O 

28.9 

22.63         .  14.9,  « 

37-25 

^4-1^, 

22.74 

48.6 

26.92 

10. 1 

26.54 

25.1 

1 

I.X2  1           ^  1.8 

.37 

0.2 

.29 

0.9 

.30 

0  o»7 

.60 

0.7 

Aug.   7.8 

23-75     ^ 

^3-1  ,  , 

37.62 

^0 

^4.3^, 

23.03 

49.5 

27.22 

10.8 

27.14 

24.4 

17.8 

_  i.ai 
^4-96      _ 

11.8  "^ 

38.00 

.38 

0.4 

^4-7  ^  . 

23.33 

.30 

0.9 
50.4 

27.53 

.31 

0.7 
11.5 

27.78 

.64 

03 

24.1 

1.28 

0.7 

•39 

0.0 

.30 

0.9 

.31 

0.8 

•66 

0.0 

27.8 

26.24 

ii.i 

38.39 

^0 

'5.3  „, 

23.63 

51.3 

27.84 

12.3 

28.44 

24.1 

I.3X 

0.1 

.38 

0.7 

.29 

0.7 

.31 

0.7 

.66 

0.4 

Sept.  6.7 

27.55 

II.O 

38.77 

16.0 

33.92 

52.0 

28.15 

13.0 

29.10 

24.5 

16.7 

28.84  ""^ 

0.6 
1 1.6 

39.14 

.37 

0.9 
16.9 

24.21 

.29 

0.7 
52.7 

28.45 

.30 

0.7 
'3-7     ' 

29.76 

.66 

0.7 
25.2 

26.7 

^  1.22 
30.06 

12.8 

39.50 

.36 

I.I 
18.0 

24.49 

.28 

0.5 
53.2 

28.74 

.29 

0.6 
14.3 

30.40 

.64 

_     I.I 
26.3 

Oct.    6.7 

I.X3 
31.19 

1-7 
^4-5  ,  , 

39.84 

.34 

x.z 

I9.I 

24.76 

.27 

^  0.4 
53.6 

29.02 

.28 

14.8  °-5 

31.01 

.6x 

1.4 

27.7   ^ 

16.6 

^0.97 
32-16 

2.3 
16.8  ^ 

40.16 

.32 

I. a 

2°'3  ,  , 

25.ot 

.25 

53.8 

29.29 

.27 

0.4 
15.2 

31.59 

.58 

X.6 
29.3 

a8o 

• 

2.7 

.29 

1.3 

.23 

0.1 

.24 

0.4 

■53 

a.o 

1          26.6 

32.96^ 

19-5 

40.45 

21.6 

25.24 

53.9 

29-53 

15.6 

32.12 

31.3 

1 

0.59            ^  3.1 

.27 

1.4 

.20 

53.^ 

.22 

0  0.2 

^ 

.48 

a.x 

Nov.   5.6 

33.55            .    22.6 

40.72 

23.0 

25.44 

A 

29.75 

15.8 

32.60 

33-4 

0-35  ,         0  3.2 

.22 

1.4 

^ 

.x8 

0.Z 

•19 

^     0.3 

.40 

0  2.4  . 

15-5 

33.90             25.8 

40.94 

.0 

24.4  , 

25.62 

53.7 

29.94 

^ 

16. 1 

33.00 

^ 

35.8 

0.X01             3.4 

.18 

0  '-4 

.15 

0.2 

.16 

-     0.2 

.33 

0     2.5 
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34.00             29.2 

41.12 

25.8 

25-77 

53.5 

30.10 

16.3 

33.33 

38.3     ' 

Dec.    5-5 

_     0.15             -  3-4 
33.85               32.6 

41.26 

•14 

^0 

1-5 
27.3     , 

25.88 

.xz 

0.2 
53.3 

30.23 

.13 

-     0.1 
16.4 

33.57 

.84 

2.6  I 
40.9 

0.40                3.3 

.08 

1.3 

.08 

0.3 

.09 

0.2 

.14 

«.6 

15-5 

33-45     ,      35-9 

41.34 

28.6 

25.96 

53.0 

30.32 

16.6 

33.71 

43.5 

25-4 

32.82 

38.9  ^•° 

41.38 

.04 

1-4 
30.0 

25.99 

.03 

0  o.a 
52.8 

30.36 

.04 

16.7 

33.75 

.04 

46.0  ^"5 

35.4 

^  0.86          -  2.7 1 
31.96            41.6       1 

41.35 

.03 

3I.I 

25.98 

.oz 

0.3 
52.5 

30.36 

.00 

.6.8  °- 

33.69 

.06 

48.4  ^' 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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tion 

^ortk. 
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^ 
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42.5 
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^ 
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3.32 
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6.48 
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20.4 

43.64 

.06 

0.2 

42.52 

.07 
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43.0 

44.00 

.08 

63.1 

3.27 

.05 

61.5^^ 

6.43 

.OS 
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54-6 

.zo 

0.2 

.XX 

0.4 

.12 
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.ZO 

Z.I 

30.4 

43.54 

23-5 

42.41 

43-4 
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A 

63.8 

3.17 

61.2 

6.33 

55-7 

■  Feb.    9-3 

43.40 

.14 

0.2 

^3-3  „  , 

42.25 

.z6 
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43.70 

.x8 

64-3 

3.04 
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^       o-a 
61.0 

6.20 

.13 

56.6  "•»  1 

1 

.x6 

0.2 

.19 

O.Z 

.20 

0.3 

.IS 

0.3 

.16 

0.6 

19-3 

43.24 

23.1 

42.06 

43.8 

43.50 

64.6 

2.89 

A 

60.7 

6.04 

57.2 

Mar.   1.3 

43-05 

.19 

22.8  °-^ 

41.86 

.20 

0.Z 

43.7 

43-26 

.a4 

_             0.1 
64.7 

2.71 

.18 

£.       a2 
60.5 

5.86 

.x8 

57.6 
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42.86 

.19 

^  o.a 
22.6 

41.64 

.22 
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43-4 

43-02 
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64.5 

2.52 
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£       0.3 
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5.68 
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57.8 
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.x8 

0.3 
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O.X 

.18 

-  0.2 
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42.51 

22.0 

41.23 

42.4 

42.56 

63.3 

2.16 

59.9 

5.31 

57-6 

.15 

a2 

.17 

0.6 

.20 

0.9 

.15 

0.1 

.15 

0.5 

Apr.  10.2 

42.36 

21.8 

41.06 

41.8 
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5.16 
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0.8 
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.12 

O.X 
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5.03 
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a8 
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f\ 
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.03 
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21.3 
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.04 
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40.81 
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_^ 
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O.X 

.06 

0.7 
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I.X 

.05 
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30.0 

42.22 

21-5 

40.87 
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42.11 

56.8 

1.81 

60.4 

4.90 

51.6 

T 

.10 

0  °.3 

.X2 

0.5 

.12 

0  '.0 

.09 

e.          0.3 

.03 

1.6 

June  9.0 

42.32 

21.8 

40.99 

37-4 

42.23 

55.8 

1.90 

60.9 

4-97 

50.0 

•IS 

0.5 

.16 

c      o»5 

•»7 

0.9 

•14 

c        °.5 

.X2 

0      1.7 

19.0 

42.47 

22.3 

41.15 

36.9 

42.40 

54-9  ^  « 

2.04 

61.4 

5.09 

48.3 

28.9 

42.66 

.19 

22.  0 

41.36 

•az 

c      0,2 
36.7 

42.62 

.22 

0.8 
54-1 

2.21 

.17 

62.1  "-7 

5.24 

.15 

46.6  '-^ 

July    8.9 

42.89 

.as 

0.7 
23.5 

41.60 

•a4 

£i           0.2 
36.5 

42.88 

.26 

^  O.S 
53.6 

2.42 

.2X 

g.        0.8 
62.9 

5.42 

.x8 

44-8     _ 

I 

1 

.as 

0.7 

.28 

0.1 

.30 

0.4 

.23 

0.8 

.22 

1.8 

1 

i8.g 

43.14 

24-2      „ 

41.88 

36.6 

43.18 

53.2 

2.65 

63.7     « 

5.64 

43-0     - 

.27 

0.8 

.30 

x:         O.X 

-33 

a2 

.26 

-        0.8 

•34 

X.6 

1           28.9 

43.41 

25.0 

42.18 

36.7 

43.51 

53-0 

2.91 

64-5 

5.88 

41-4      , 

Aug.    7.8 

43.69 

.28 

0.7 
25.7      „ 

42.50 

.32 

0.3 

37-0 

43.85 

.34 

O.Z 

52.9 

3.19 

.28 

A 

.         0.9 
65.4      „ 

6.13 

-as 

1.5 
39.9 

17.8 

43.99 

.50 

_       0.8 
26.5 

42.83 

'33 

0.4 
37.4 

44.21 

.36 

0.2 

53-1^ 

3-47 

.28 

66.2 

6.40 

.27 

A 

0      '-a 
38.7 

27.8 

44.29 

.30 

a8 
27.3     ^ 

43.17 

-34 

0.5 
37-9 

44.58 

.37 

0.3 
53.4 

3.76 

.29 

66.9  °*^ 

6.68 

•  28 

x.o 
37.7 

.30 

0.6 

.33 

0.5 

.37 

0.4 

.30 

0,6 

.28 

0.7 

Sept.  6.8 

44-59 

27.9     ^ 

43.50 

38.4     ^ 

44-95 

53.8     ^ 

4.06 

67.  J 

6.96 

e% 

37.0 

16.7 

44.89 

.30 

28.5 

43.84 

.34 

0.6 
39.0 

45.32 

•37 

0.6 
54-4  „  , 

4-35 

.29 

68.0  "■* 

7.24 

.28 

36.6  "* 

26.7 

45.18 

.29 

0.5 
29.0 

44.17 

•33 

0.7 
39.7 

45-69 

.37 

0.7 
55.1 

4-64 

.29 

68.3  "•' 

7.51 

'VJ 

_      0.1 
36.5 

Oct.     6.7 

45.45 

.a7 

0.3 
29.3 

44.48 

•  31 

0.7 
40.4 

46.04 

.35 

«  0.7 
55.8 

4.92 

.28 

68.5°" 

7.77 

.26 

36.8 ' 

16.6 

45.72 

.27 

29.6 

44.78 

.30 

0.6 
41.0 

46.37 

.33 

56.7 

5.18 

.26 

68.5  °-'' 

8.02 

.35 

0.6 
37-4    ^ 

.24 

0.1 

•  28 

0.7 

•3x 

x.o 

•as 

0.1 

.a4 

x.o 

26.6 

45.96 

29.7 

45.06 

41.7 

46.68 

57.7 

5-43 

68.4 

8.26 

38.4 

Nov.    5.6 

46.18 

.22 

0.0 

29.7 

45-32 

•^6 

0.7 
42.4     0 

46.97 

.29 

58.8  '" 

5.66 

.23 

0.2 
68.2 

8.47 

.21 

^  1.2 
39-6     , 

,           15.6 

46.38 

.20 

0.0 

29.7 

45.54 

.82 

0.8 
43.2 

47.22 

.as 

x.x 

59.9 

5.86 

.20 

A 

^       0.3 
67.9 

8.66 

.19 

1.3 
40.9 

1           25-5 

46.54 

.z6 

_  0,1 
29.6 

45.73 

.19 

0.7 
43.9     a 

47.44 

.22 

61.0 

6.04 

.18 

67.6  °-^ 

8.82 

.16 

Z.6 
42-5  ,  . 

Dec.    5.5 

46.68 

.14 

0.2 

29.4 

45.89 

.z6 

0.8 
44-7     . 

47.61 

.17 

^        i.a 
62.2 

6.18 

.X4 

z:           °-4 
67.2 

8.95 

.13 

1.6 
44-1  ,« 

.09 

O.X 

.IZ 

0.7 

.12 

1.3 

.10 

0.4 

.09 

Z.6 

'           15.5 

46-77 

29.3   ^ 

46.00 

^ 

45.4 

47.73 

^3-5  ,  , 

6.28 

^ 

66.8 

9.04 

^^ 

45-7  ,  , 

25-5 

46.82 

.OS 

0.2 
29.1 

46.06 

.06 

46.1  "^ 

47.80 

.07 

^           Z.2 
64.7 

6.34 

.06 

66.4^* 

9.10 

•06 

x.6 

47-3 

j           35.4 

46.83 

.01 

0.1 
29.0 

46.07 

.01 

46.8  "7 

47.81 

.01 

65.8  "' 

6.36 

.02 

66.1^^ 

9.1 1 

.oz 

48.8  '-5 
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1 
1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

a  Aurigae. 
{Capeiia.) 

^  Orionis. 

r  ( 

Drionis. 

^  Tauri. 

X 

A  u  rigs. 

Solar 
Date. 

1 

1 

1 

1 

"""1 

1 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

AscensioxL 

tion 

North, 

South. 

South. 

North. 

h 

North. 

b     1 

tn 

0      1 

h     1 

01 

0      » 

h 

m 

0       • 

h 

m 

0       » 

m 

0           r 

509 

+45  53 

509 

_    818 

5   12 

-656 

5  20 

+2831 

5  26 

+  32     07 

Jan.     0,4 

s 
33.87 

55.0 

s 

54.19 

59-2    , 

s 
55.44 

9% 

66.9 

s 

11.59 

26.3 

s 

26.93 

99 

7-4     « 

Z0.4 

33.86 

•ox 

^     1-3 
56.3 

54.18 

.ox 

60.8  '•" 

55-43 

.ox 

'•6 
68.5 

1 1. 61 

.02 

0.4 
26.7 

26.95 

.02 

8.0  "•" 

20.4 

33.78 

•08 

i.a 

57.5 

54-12 

.06 

£             1.4 
62.2 

55.38 

.05 

69.9 

11.57 

.04 

0.4 
27.1 

26.92 

•03 

8.6°-' 

30-4 

33.65 

.13 

58.5     - 

54.03 

.09 

63.4 

55.28 

.10 

x.x 

11.48 

.09 

0.3 
27.4 

26.83 

.09 

9.1 

.18 

0.8 

.13 

^             1.0 

.12 

L.O 

•13 

_  0.2 

^ 

.13 

0.4 

Feb.    9«3 

33.47 

59.3 

53.90 

^ 

^4-4^^ 

55.16 

^ 

72.0       ^ 

".35 

27.6 

26.70 

9-5 

.23 

0.5 

.x6 

0.7 

.16 

0.7 

.16 

0.2 

.17 

0.3 

19-3 

33.25 

59.8 

53.74 

A 

^5.1     . 

55.00 

0 

72.7  ^  , 

II. 19 

27.8 

26.53 

9.8 

Mar.   1.3 

33.00 

•25 

60.1 

53.56 

.18 

^5-6 : 

54.82 

.18 

0.5 
73.2  „  , 

11.00 

.19 

0  0.0 
27.8 

26.34 

.19 

O.I 

9.9 

.36 

0.1 

.X9 

^      «  °.3 

.19 

0.2 

.20 

0.1 

.21 

0.0 

11.3 

32.74 

60.0 

53.37 

^5.8  „  „ 

54-63 

73-4  ^„ 

10.80 

27.7 

26.13 

9.9 

•27 

^  0.4 

-19 

-r      0  °.° 

.19 

ObO 

.21 

0.2 

.22 

0.2 

21.2 

32.47 

59-6  ^  ^ 

53.18 

_o 

^5.8  ^, 

54.44 

_o 

73.4  ^, 

10.59 

27.5 

25.91 

9.7 

.35 

0     0.7 

.18 

-           0.3 

^ 

.x8 

0.2 

.20 

0-3 

.21 

0.3 

31-2 

32.22 

5^-9  «  . 

53.00 

^5-5  „. 

54.26 

f 

73.2  ^ . 

10.39 

t% 

27.2 

25.70 

9-4 

.22 

0.9 

.17 

0.0 

.16 

0.5 

.18 

0.4 

.18 

0.5 

Apr.  10.2 

32.00 

58.0 

52.83 

64.9  ^  , 

54.10 

72.7  „ , 

10.21 

26.8 

25.52 

8.9 

20.1 

31.81 

.19 

56.9 

52.70 

•13 

^       0.7 
64.2  ,  , 

53-96 

•14 

°"7 
72.0 

10.07 

.14 

26.3 

25.36 

.x6 

8.4-' 

'I3 

^  '.3 

.XO 

'.' 

.10 

1.0 

.IX 

0  0.5 

.12 

Z  0'6  1 

30.1 

31.68 

B  . 

55-6 

52.60 

^3.1  ,, 

53.86 

_^ 

71.0 

9.96 

25.8      \ 

25.24 

7.8         . 

.08 

1.3 

.07 

1.2 

.06 

^      0  '.2 

.07 

0.6 

.07 

0.7 

May  10. 1 

31.60 

54.3  ,  . 

52.53 

61.9 

53.80 

69.8 

9-89 

25.2 

25.  «7 

7.1         1 

9 

.OX 

«  ^.5 

.oa 

'.4 

.02 

'-3 

.02 

o*5 

.03 

0.7 

20.1 

1 

31.59 

52.8 

52.51 

^•5  ,  A 

53.78 

68.5 

9.87 

24.7 

25.14 

^•4     ' 

.04 

1.4 

.03 

I.O 

.02 

1-5 

-03 

0.4 

.03 

0.6  1 

30.0 

31.63 

51.4 

52.54 

_^^ 

58.9   ,   0 

53.80 

^ 

^7-o  ,  , 

9.90 

24.3 

25.17 

5-8        ' 

.IX 

1-3 

.06 

1.0 

f\  ^ 

.06 

.-       '.7 

.09 

0.4 

.07 

a6  , 

Tune   9'0 

31.74 

^ 

50.1 

52.60 

57.1    ,  « 

53.86 

^5-3  ,  0 

9.99 

23.9 

25.24 

5-2         ' 

J 

.16 

*•« 

.IX 

1.0 

.11 

1.8 

.13 

0.2 

.13 

0.5  ■ 

19.0 

31.90 

48.9 

52.71 

55.3   ,  „ 

53-97 

^3.5  ,  « 

10.12 

23-7 

25.37 

4.7 

.22 

0  ^.' 

.14 

1.9 

.14 

1.8 

.'7 

a2 

.»7 

0.4 

29.0 

32.12 

.26 

52.85 

.x8 

53-4  ,, 

54." 

.18 

^^•7  ,.8 

10.29 

.21 

^3-5,, 

25.54 

.21 

*-'o.3 

July    8.9 

32.38 

.31 

46.8 
0.7 

53.03 

.21 

1.9 

54.29 

.20 

59-9  ,8 

10.50 

.24 

^^^  0.1 

25.75 

.24 

4.0 

0.2 

18.9 

32.69 

46.1 

53.24 

49.6  ,  , 

54-49 

58.1 

10.74 

_^ 

23.5 

25.99 

3.8 

.32 

0.6 

.23 

1-7 

.23 

^•7 

.26 

-  0.1 

.27 

0.1 

28.9 

33.02 

45.5^, 

53.47 

_^^ 

47.9  ,  . 

54.72 

56.4  ,  . 

11.00 

23.6 

26.26 

3.7 

.37 

0.3 

.26 

1.6 

.25 

>.5 

.29 

a  0.2 

.30 

0  o.> 

Aug.    7-8 

33.39 

t% 

45.2 

53.73 

^^ 

46.3  ,  , 

54-97 

54.9,  , 

11.29 

23.8 

26.56 

3.8 

^ 

.38 

0.2 

.26 

1-3 

•27 

^  '.3 

.3X 

0.3 

^    f> 

.31 

0.1 

17.8 

33.77 

45.0 

53.99 

^0 

45.0  ,  , 

55-24 

53.6  ,  , 

11.60 

24.1 

26.87 

3.9 

.39 

ax 

.28 

I.I 

.27 

x.i 

.3X 

0.3 

•33 

O.I 

27.8 

34.16 

45-1     , 

54.27 

43.9  ^, 

55-51 

^0 

52-5^., 

1 1. 91 

24.4 

27.20 

4.0 

.40 

o.a 

'V 

0.7 

.28 

0.7 

•32 

0.3 

.33 

; 

Sept.  6.8 
16.7 

34-56 
34.97 

.41 

^^•3  0.4 
45.7 

54.54 
54.82 

.28 

.^0 

42.8  ^  ^ 

55.79 
56.07 

.28 

51.8 
0.4 

5^-4  «„ 

12.23 
12.56 

.33 

0.3 
25.0 

27.53 
27.86 

•33 

^•3  0.2 

4-5^ 

26.7 

3536 

.39 

46.2 

55.10 

.28 

^  0.0 
42.8 

56.34 

•27 

0.0 
5^-4^, 

12.88 

.32 

0.4 
25.4 

28.19 

.33 

4.8  ""'' 

.39 

0.8 

.26 

0.4 

•27 

0.3 

•31 

0,3 

^\ 

•33 

0.4 

Oct.    6.7 

35.75 

47.0     . 

55-36 

_,^ 

43.2  „  , 

56.61 

^^ 

5^-7^, 

J  3. 19 

25-7 

28.52 

5.2 

16.7 

36.12 

•37 

«  0.8 
47.8 

55.62 

.26 

0.7 
43-9  ,  „ 

56.87 

.26 

0.7 
5^-4  ,  ^ 

13.49 

.30 

^     0.3 
26.0 

28.84 

•32 

0.3 
5.5 

.35 

x.o 

.24 

x.o 

.24 

i.o 

.29 

0.3 

.30 

0.4 

26.6 

36.47 

48.8 

55.86 

44-9,  , 

57.11 

53.4  ,  , 

13.78 

26.3 

29.14 

#> 

5-9 

Nov.    5«6 

36.79 

.3a 

X.2 
50.0 

56.08 

•22 

4^2  ,-: 

57.33 

.22 

I.  1.2 
54.6  ,  . 

14.05 

.27 

26.6  "^ 

29.42 

.38 

15.6 

37-08 

.29 

1.2 

51.2 

56.27 

.19 

0  '-^ 
47.8  ,   , 

57.53 

.20 

56.1 , , 

14.30 

.25 

26.9  °-' 

29.68 

.36 

°-7^, 

.35 

^  '.4 

.«7 

1.7 

.17 

0  '.7 

.21 

0.3 

.23 

0.5 

25.5 
Dec.    5«5 

37-33 

37-53 

.20 

52.6 

1.4 

54.0 

56.44 
56.57 

.13 

57.70 
57.84 

.14 

57-8 
1.7 

59.5  ,  , 

14-51 
14.69 

.18 

27.2 

^  0.4 
27.6 

29.91 
30.10 

.19 

.«5 

X.4 

.10 

1.8 

.10 

1.7 

.14 

0.3 

.«5 

0.6 

15-5 

37.68 

55.4 

56.67 

53.1      „ 

57.94 

6l.2 

14.83 

27.9^ 

30.25 

^^^f. 

25.5 
35-4 

1 

37.77 
37.79 

.09 
•oa 

56.9 

58.3      * 

56.72 
56.74 

.05 

.03 

1.8 

_     1.0 
56.5 

57.99 
58.01 

.05 
.02 

1.0 

64.5 

14.92 
14.96 

.09 
.04 

28.3°-* 
28.8  "^ 

30.35 
30.40 

.10 
.05 

0.6 

9-°  0.6 
9.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0-5 
10.4 
20.4 

30.4 
Feb.    9-3 

19-3 

Mar.   1.3 

11.3 
21.2 

3i»2 

Apr.  10.2 
20.2 
30.1 

May  10. 1 
20.1 

30.0 

June  9'0 
19.0 
29.0 

July    8.9 

18.9 
28.9 

Aug.  7-9 
17.8 
27.8 


Groombridge  966. 


Right 
Ascension. 


tn 


Sept 

.  6.8 

16.7 

26.7 

Oct. 

6.7 

16.7 

26.7 

Nov. 

5.6 

15-6 

25.6 

Dec. 

5.5 

15-5 
25-5 
35-4 


h 

5  26 


s 

51.41 

51-31 

51-05 
50-64 

50.10 


0.10 
o.a6 
0.41 

0.54 
0.66 


Declina- 
tion 
North. 


+7458 


49.44 
48.71 

47.94 
47.16 

46.40 


45.71 

45." 

44-63 
44.38 

44.07 


0.73 
0.77 
0.78 
0.76 
0.69 


a6o 
0.48 
0.35 


o.ai 


44.02 

44-13 
44.38 

44.79 
45-32 


0.05 


O.XI 


o.a5 
0.41 

0.53 
0.65 


45-97 

46.73 

47.57 
48.48 

49.44 


0.76 
0.84 
0.91 
0.96 


50-44 

51.45 
52.46 

53.46 

54-41 


1. 00 


I. ox 


x.ox 


x.oo 


0.95 

0.9X 


55.32 
56.14 

56.87 

57.49 
57.97 

58.31 
58.48 

58.49 


a  82 

0.73 
o.Ga 
0.48 

0.34 


a  17 
0.01 


45.5 
48.2 

50.8 

53.0 
54-8 

56.2 

57-1 
57-4 
57.2 

56-5 


2.7 

2.6 
3.2 

1.8 

«.4 


0.9 
0.3 


0.2 


0.7 
X.2 


()  Ononis. 


55'3 
.53.6 
51-6 
49-2 
46.7 


1-7 
2.0 

a.4 

2.5 

2.7 


44.0 

413 

38.7 
36.2 

33-8 

31-8 
30.0 
28.5 
27.4 
26.6 


2-7 
2.6 

2-5 

2.4 


a.o 


1.8 

1.5 

X.I 

0.8 
0.3 


26.3 
26.3 
26.8 
27.6 
28.8 


ao 


0.5 
0.8 

x.2 

x.e 


30.4 
32.4 
34-6 

37.1 
39.9 


42.7 

45-6 
48.5 


2.0 


2.2 


2-5 

2.8 
2.8 


2.9 
2.9 


Right 
AscensioiL 


m 


5  27 


8 

4-75 
4.76 

4.72 

4.64 

4-53 

4.38 
4.21 

4.03 

3.84 
3.66 

3.50 
3-36 

3-25 
3- 18 
3.16 

3.17 
3.22 
3.32 
3-46 
3-63 

3-83 

4.05 

4.30 

4.56 
4.82 

5.10 

5.38 
5.66 

5.93 
6.20 

6.45 
6.68 

6.89 

7.08 

7.24 

7.35 
7.43 
7.47 


•ox 

-04 
.08 

.XX 

.15 
•17 

.x8 
.19 

.x8 
.16 

.14 
.11 
.07 
.02 
.ox 

.05 

.xo 

.14 

.17 
.20 

.22 

.25 
.26 
.26 

.28 

.28 
.28 

.27 
.27 
.25 

•23 
.21 
.19 
.16 
.IX 

.08 
.04 


Declina- 
tion 
South. 


—  022 


24.5 
25.8 
26.9 

27.9 
28.7 


1.3 

X.I 

x.o 

0.8 
a6 


29-3 

29.7 
30.0 

30.0 
29.9 


0.4 
0.3 


0.0 


0.1 


0.3 


29.6 
29.1 
28.5 
27.6 
26.6 


0.5 
0.6 
0.9 


x.o 


a  Leporis. 


Right 
Ascension. 


m 


X.I 


25.5 
24.2 

22.8 
21.4 
19.9 


1.3 
X.4 
1.4 
«.5 
1.5 


18.4 
17.0 

15.7 
14.6 

13.7 


1.4 

1.3 


X.I 


0.9 
0.7 


13.0 
12.7 
12.6 
12.8 

13-3 


0.3 


0.1 


0.2 


0.5 
0.8 


14. 1 

15. 1 
16.3 

17.6 

19.0 


i.o 
1.2 
x-3 
1.4 

1.4 


20.4 
21.8 

23.1 


1.4 
1.3 


h 
528 


s 
28.82 

28.81 

28.75 
28.66 

28.52 

28.36 
28.17 
27.97 
27.76 
27.56 

27.38 
27.22 
27.10 
27.01 
26.96 

26.96 
27.00 
27.08 
27.20 
27.36 

27.55 
27.77 

28.02 

28.27 

28.55 

28.83 
29.11 

29.39 
29.67 

29.94 

30.19 

30.43 
30.64 

30.82 

30.96 

31.07 
31-14 
31-15 


.01 
.06 
.09 

.14 
.x6 

.19 
.20 

.21 

.20 
.x8 

.x6 

.12 

.09 
.05 
.00 

.04 
.08 

.«2 
.16 
.19 

.22 

•25 
.25 

.28 
.28 

.28 
.28 
.28 
•27 
•25 

.24 
.21 
.18 
.14 

.XX 

.07 

.01 


Declina- 
tion 
South. 


-1753 


4X.2 
43.3 
45.2 
46.9 
48.2 


2.1 


1.9 

x-7 

1.3 


49.2 

49.9 
50.2 
50.2 

49-9 


x.o 


0.7 
0.3 


0.0 


0.3 
0.7 


49.2 
48.2 
46.9 

45-4 
43-6 

41.6 

39.5 

37-2 

34-9 
32.6 


30.4 
28.4 

26.5 

24.9 

23-7 


1.0 


1.3 

1-5 
1.8 


2.0 


2.1 


2.3 

2.3 
2.3 


2.2 


2.0 


1.9 
1.6 
1.2 

0.8 


22.9 
22.4 
22.5 
23.0 

23.9 


0.5 
0.1 
0.5 
0.9 
1-3 


Qroombridge  944. 


25.2 
26.9 
28.9 

31.1 
33.4 


35.7 
38.0 

40.2 


1-7 
2.0 


2.2 


2.3 

2.3 


2.3 

2.2 


Right 
Ascension. 


m 


5  30 


s 

69.31 

68.88 

67-95 
66.56 

64.78 

62.67 
60.34 

57-87 
55-38 
52.96 


0.43 
0.93 

1.39 
x.78 


2.  IX 


a.  33 
2.47 

2.49 

2.4a 

2.23 


50.73 
48.75 

47.  XI 

45-86 
45-04 

44.68 
44-78 
45-34 
46.34 
47-76 


49-54 
51.66 

54.07 
56.70 
59.52 

62.46 

65.47 
68.48 

71.45 
74-30 

76.97 
79.41 

81.54 

83.31 

84.66 

85-55 

85.94 
85.82 


1.98 
X.64 

I.2S 

0.82 
0.36 


0.10 

0.56 


x.oo 


1.42 

1.78 


2.12 


2.41 

2.63 
2.82 
2.94 


3.01 

3*oi 

2.97 
2.8s 
2.67 


2.44 

a.x3 

X.35 
0.89 


0.39 


0.12 


Declina- 
tion 
North. 


+8508 


54-1 
57.2 
60.0 
62.6 

64.7 

66.3 

67-4 

67.9 
67.7 

67.0 

65.7 

63.9 
61.7 

59-2 

56.4 


3.x 
2.8 

2.6 
2.x 

X.6 


x.x 


0.5 

0.2 
0.7 

1.3 


53.4 
50.4 

47-4 
44.6 

41.9 


X.8 
2.2 

2.5 

2.8 

3.0 


3.0 
3.0 
2.8 
2.7 
2.5 


39.4 
37-3 
35-5 
34-2 
33-2 


2.1 

X.8 

X.3 
x.o 

0.5 


e  Ononis. 


32.7 
32.6 

33.0 

33.8 

35-1 

36.8 

38.9 
41.4 

44-2 
47-2 


50.4 
53.6 
56.8 


O.X 


0.4 
0.8 

1.3 
1-7 


2.1 


2.5 
2.8 
3.0 
3.2 


3.2 

3.2 


Right 
AscensioiL 


h     m 

531 


8 
19.18 

19.19 

19.16 

19.08 

18.97 

18.83 
18.66 
18.47 
18.29 

iS.io 

17.94 
17.80 
17.69 

17.61 
17.58 

17-59 
17.64 

17.74 
17.87 

18.03 

18.23 
18.45 
18.69 
18.95 
19.21 

19.49 

19.77 
20.05 

20.32 

20.58 

20.84 
21.08 
21.29 
21.48 
21.64 

21.76 
21.84 
21.88 


.OX 

.03 
.08 

.XX 

.14 

.17 
.19 
.18 

.19 
.16 

.14 

.IX 

.08 

-<>3 
.ox 

.05 

.xo 

.13 

.x6 
.20 

.22 

•24 

•26 

.26 

.38 

.28 
.28 

.27 
.96 

.26 

.24 

.21 

.19 
.16 
•xa 

.08 
.04 


Declina- 
tion 
South. 


-  I  15 


59.1 
60.4 

6x.6 

62.6 

63.4 
64.1 

64.6 
64.8 
64.9 
64.8 

64.4 

63-9 

63.3 
62.4 
6X.4 


60.2 
58.9 
57.4 
55-9 
54.4 


1.3 

x.2 

X.0 

0.8 
0.7 


0-5 
0.2 


0.1 


0.1 


0.4 


0.5 
0.6 
0.9 


x.o 


1.2 


1.3 

X.5 
X.5 
1-5 

x.5 


S^-9 

51-5 
50.2 

49.0 
48.1 


x.4 
x.3 


x.2 


0.9 
0.6 


47-5 
47.1 

47.0 

47-3 
47.8 

48.6 

49-7 
50.9 

52-3 
53-8 


55.2 
56.7 

58.0 


0.4 

O.X 

0.3 
0.5 
0.8 


X.x 


1.2 


X.4 
x.5 
x.4 


x.5 
x.3 
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1 

1 

1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Columbae. 

4C< 

Ononis. 

6  Doradus. 

V 

Auriga. 

a 

Ononis. 

Mean 

Solar 
Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

AscensioxL 

tion 

Ascension. 

tion 

Aacension. 

tion 

Ascension. 

tion 

iiouth. 

^  South. 

S0uik, 

North. 

North. 

h 

m 

0      t 

h 

m 

e       t 

h 

m 

0      * 

h 

m 

e        * 

h 

m 

e         .  1 

5  36 

-3407 

5  43 

-     942 

5  44 

-6546 

5  44 

+3907 

5  49 

+  723 

Jan.    0.5 

s 
10.03 

WW 

45-2      a 

s 
11.08 

« 

24-9      a 

s 
39-05 

A 

32-5 

s 
48.30 

99 

6.2 

s 
57-00 

II.4 

ia4 

10.00 

.03 

«        3-8 

48.0 

ZI.09 

.ox 

-      x.8 

38.87 

.x8 

35.8  "•' 

48.34 

•04 

X.O 

7.2 

57-03 

.03 

^0.9 
10.5 

20.4 

9.92 

.08 

3.5 

50-5   . 

11.06 

.03 

1.0 
28.3 

38.59 

.28 

38.8  '•» 

48.32 

.02 

8.2 

57.02 

.ox 

9.8  °-7 

30.4 

9.80 

•xa 

2.2 
52.7       , 

10.99 

.07 

X.4 
29.7 

38.23 

.36 

2.6 

41.4 

48.24 

.08 

0.9 
9-1     0 

56.96 

.06 

0.7 
9.1 

Feb.   9-4 

9-63 

.17 

i»7 
54-4 

10.88 

.IX 

1.2 

30.9 

37.80 

•43 

£.  3.3 
43.6 

48.11 

-13 

0.8 
9-9     ^ 

56.87 

.09 

8.6  "5 

.ax 

1.4 

.15 

0.9 

•50 

X.7 

.x8 

0.6 

.»4 

0.4 

19-3 

9.42 

55-8  „  « 

ZO.73 

3'-^n« 

37.30 

45.3 

47.93 

10.5 

56.73 

8.2 

Mar.    1.3 

9.19 

•23 

10.56 

.17 

0.0 

32-4  ^  ^ 

36.76 

•54 

/;   -  X.3 

46.5       ^ 

47-73 

.20 

0.4 
10.9 

56.57 

.x6 

0.3 
7.9 

.34 

0.5 

.X9 

0  °-4 

.56 

0.6 

.23 

0.2 

.18 

0.2 

11.3 

8.95 

57-2  ^  ^ 

10.37 

3^-^  „  « 

36.20 

-.n 

47.1 

47.50 

•* 

II. I 

56.39 

7.7 

>'<5 

0.0 

.20 

0  0.0 

-58 

0.0 

.34 

0.1 

.x8 

0.1 

2X.2 

8.70 

,  57-2     . 

ZO.17 

32.8 

35-62 

47.1 

47.26 

w 

1 1.0 

56.21 

7.6 

31.2 

8.45 

.35 

56.7  ^„ 

9.98 

.J9 

0.1 
32-7^. 

35.06 

.56 

46.6  ^5 

47.02 

.34 

10.8 

56.02 

.19 

7.6 

.29 

1           0.9 

-17 

0-5 

.54 

1.0 

.21 

0.3 

■17 

'      0.2 

Apr.  10.2 

8.23 

55.8    ^ 

9.81 

32-2  ^  , 

34-52 

45.6 

46.81 

10.3 

55-85 

7.8 

20.2 

8.02 

.21 

^  1.3 

54.6 

9.65 

.x6 

0.7 
3^-5  «« 

34.03 

•49 

44.1  '-' 

46.62 

.X9 

9.6-^ 

55-71 

•14 

8.0"^ 

30.1 

7.85 

•X7 

1-7 
52-9  ,  „ 

9.53 

.12 

0.9 

33.58 

-45 

1.9 
42.2 

46.48 

•H 

8.8  "•* 

55.59 

.12 

8-3"' 

May  10.  z 

7.72 

•13 

.^0 

2.0 
50-9  -  , 

9-44 

.09 

X.2 
29.4 

33.21 

.37 

39.8  '•♦ 

46.38 

•  xo 

0.9 
7.9 

55-50 

.09 

8.8  "' 

20.1 

7.64 

.08 

4^-^  ,1 

9*39 

.05 

28.0  '•* 

32.91 

.30 

37.x  *' 

46.33 

.05 

^        X.O 

6.9 

55-46 

.04 

0.6 
9-4 

.<H 

2.6 

.01 

1.5 

.22 

3.0 

•00 

X.O 

.00 

^^0.7 

30.1 

7.60 

4^-°  -  .. 

9.38 

26.5 

32.69 

34- Jl 

46.33 

5.9 

55-46 

10. 1 

June  9»o 

7.61 

.01 

2.7 
43-3  ,  ^ 

9.42 

-<H 

^^•«     * 

32.56 

.13 

30.8  '•» 

46.39 

.06 

X.O 

4.9 

5550 

.04 

0.8 
ia9 

19.0 

7.67 

.06 

2.9 

9-49 

.07 

X.9 
22.9 

32.53 

.03 

»7.4  '•♦ 

46.50 

*li 

0.9 

4.0 

55.58 

.08 

«  0.9 
11.8    ^ 

29.0 

7.78 

.XX 

a.8 
37-6  ,  ^ 

9.61 

.X2 

1.9 
21.0 

32.58 

.05 

24.0  '•* 

46.66 

.16 

0.9 
3.1 

55.70 

.12 

0.9 
12.7 

July    8.9 

7.92 

.19 

3*9 

9.76 

.15 

.x8 

1.9 
19.I 
^     x.8 

32.73 

.15 
.33 

20.7^' 

3-3 

46.87 

.21 

.34 

0.8 

55.86 

.x6 
.19 

'  1.0 

'3-7  ,  „ 
1.0 

18.9 

8.II 

3''9  .  . 

9.94 

'7-3  ,  0 

32.96 

»7-4 

47.11 

'•7    ^ 

56.05 

14.7 

28.9 

8.33 

.22 

3.5 
^9-4,, 

10.15 

.21 

x.8 

33.28 

.33 

3.0 

47.39 

.tf 

0.6 
I.I 

56.26 

.ax 

^   '    X.O 

15.7 

Aug.   7-9 

8.58 

.33 

2.3 
^7-1  ,  „ 

10.38 

.33 

1.0 
13-9 

33.66 

.38 

11.8  *•« 

47.70 

.3» 

0.4 
°-7« 

56.50 

.34 

16.7 

17.8 

8.86 

.20 

1.9 
25.2 

10.63 

.35 

>*4 

34." 

•45 

9.5 '' 

48.02 

.33 

0.3 
0.4 

56.75 

.35 

'  0.8 
17-5 

27.8 

9.15 

.29 

1.5 
23-7, 

10.89 

.26 

x.x 

34-61 

.50 

7.8  '•' 

48.37 

.35 

ax 
0.3 

57.02 

.37 

0      0.6 
18.I 

.31 

1.0 

.37 

0.7 

.53 

1.1 

-35 

O.X 

.37 

0.5 

Sept.  6.8 

9.46 

"•7  .  . 

II. 16 

r% 

10.7 

35-14 

&6 

48.72 

0.2 

57.29 

18.6 

16.8 

9.77 

.31 

0.5 
22.2 

H.44 

.28 

0.5 
10.2 

35.70 

.56 

6.1°-' 

49.08 

.36 

0.0 
0.2 

57-57 

.28 

18.9"^ 

26.7 

10.08 

-31 

0.1 
"•3„^ 

11.72 

.28 

0.0 

10. 2 

36.27 

.57 

6.2*' 

49.44 

.36 

0.2 

0.4 

57.86 

.29 

^o.x 

19.0 

Oct.    6.7 

10.39 

.31 

0.6 

11.99 

.37 

.0.6  °-' 

36.82 

.35 

6.9  "■' 

49.81 

.37 

0.6 

58.14 

.28 

.8.8  "•' 

16.7 

10.69 

•30 

1.2 
24.1 

12.26 

-37 

0,7 
II.3 

37.36 

.54 

8.3  '•♦ 

50.16 

.35 

0.9 

58.42 

.28 

.8.4  °-'' 

.27 

i'7 

.26 

I.I 

.49 

2.0 

.34 

0.5 

.37 

^0.6 

26.6 

10.96 

_^ 

25-8  ,  , 

12.52 

12.4 

37-85 

10.3 

50.50 

1.4 

58.69 

17.8 

Nov.    5-6 

11.22 

.26 

2.x 

27-9  ,  ^ 

12.76 

.34 

13.8  '•♦ 

38.28 

.43 

12.8  ^5 

50.82 

.33 

1.9 "' 

58.94 

.35 

X7.I  "•' 

15.6 

T1.44 

.22 

2.6 
3°-5  ,  , 

12.99 

.33 

1.6 

38.64 

.36 

3.9 

15.7 

51.12 

.30 

2.6°-' 

59.18 

.34 

16.2"' 

25.6 

11.63 

.19 

2.7 
33-2  ,  ^ 

13-18 

,19 

1.8 
^7-2,^ 

38.93 

.29 

T^  ,^  3-3 

19.0 

51-39 

.27 

0.7 
3.3 

59-39 

.21 

X.O 

15.2 

1.0 

14.2 

I.I 

Dec.    5-5 

11.78 

.15 

z:         3.0 
36.2 

13-35 

.17 

2.0 

19.2 

39-11 

.x8 

r.^    m  3.5 
22.5 

51.62 

.33 

0.9 

4.2 

59-57 

.x8 

.11 

3.0 

.12 

1.9 

.09 

3.6 

.18 

0.9 

.15 

15-5 

IZ.89 

39-2  ,  ^ 

13-47 

21. 1 

39.20 

26.1 

51.80 

5-1 

59.72 

1 3- 1 

25-5 

11.94 

.05 

3.0 

13-56 

.09 

2.0 
23-1      „ 

39.19 

.01 

3.6 
29.7 

51.93 

.13 

:    1.0 
6.1 

59.83 

.11 

1.0  I 

Z2.I 

35-5 

"•95 

.01 

2.9 
45.1 

13.60 

.04 

1.8 
24-9 

39-07 

.12 

33.2   ^-^ 

52.00 

.07 

I.I 

7.2 

59.89 

.06 

0.9  , 
1 1.2 
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(CONSTANTS  OF  STRUVE  AND  PETBRS.) 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

* 

Mean 
Solar 
Date. 

/?  Aurigae. 

Q. 

Aurigae. 

v( 

Ononis. 

22  Camelop.  (H.). 

1 

^  Geminorum.      1 

1 



"1 

1 

1 

RiKhi 

Declina- 

Right 

Declina- 

RiRht 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

North 

0       » 

h 

oa 

North. 

North. 

0      f 

North. 

North. 

h     ni 

0       • 

b     1 

I 

h     1 

tn 

0      • 

h     in 

0       f 

552 

+4456 

5  53 

+3712 

6  02 

+  1446 

6q8 

-I-69  20 

6  09 

+22  31 

Jan.    0.5 

s 
27-34 

9.3 

s 

8.64 

If 

14.0 

s 

3.89 

39-3 

s 
14.22 

.68.5     ^ 

s 
3-32     ^ 

57-0 

10.4 

.05 
27.39 

10.6 

8.69 

.05 

0.9 
14.9 

3-94 

.05 

38.9^ 

14.28 

.06 

3.6 
71.I 

0    -06 
3.38 

0.0 
57-0 

.03 

X.3 

.01 

0  0.9 

.00 

0       °-4 

.06 

^  2.5 

•ox 

0.1 

20.4 

27-37      „ 

II.9 

8.68 

15.8 

3.94 

38.5^ 

14.22 

73.6 

3-39 

57-1 

.08 

x.a 

^%    ^ 

.06 

^  ^  0-8 

.04 

0      <*-3 

.X9 

3.3 

.04 

ax 

30-4 

27.29 

I3-I 

8.62 

16.6 

_     n 

3.90 
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51-57 

44.6 

17.20 

IJ.2 

"•37 

42.9 

.10 

0.0 

.13 

-     -  X.6 

.02 

0         3.5 

.M 

0.2 

.11 

0.5 

35.5 

10.73 

37-3 

32.55 

65.6 

51-59 

48.1 

17-31 

__ 

13.0 

11.48 

42.4 
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APPARENT  pLaCES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.5 
10.5 
20.5 

30-4 
Feb.    9-4 

19.4 
Mar.    1.3 

"•3 
21.3 

31*3 

Apr.  1 0.2 
20.2 
30.2 

May  10. 1 
20.1 

30.1 

June  9*1 
19.0 
29.0 

July    9-0 

19.0 
28.9 

Aug.  7.9 
17.9 
27.9 

Sept.  6.8 
16.8 
26.8 

Oct.  6.7 
16.7 

26.7 

Nov.  5*7 
15*6 
23.6 

Dec.    5-6 

15-6 
355 
35-5 


£  Gemioorum. 


Right 
Aacensioo. 


m 


637 


s 
59.84 
59-93 
59-97 
59.95 
59.89 

59.78 
59.63 

59-45 
59.26 
59.06 

58.86 
58.68 

58.33 
58.41 

58.33 

58.29 
58.29 

58.34 

58.43 
58.56 

58.72 
58.92 
59.14 

59-39 
59-66 

59.94 
60.24 

60.55 
60.87 

61.18 

61.50 
61.81 
62.11 
62.38 
62.63 

62.85 
63.02 
63.14 


.09 

.04 

.03 
.06 
.11 

.«5 
.18 
.19 
.20 
.ao 

.x8 

.15 

.la 
.08 
.CH 

.00 
.03 
.09 

.13 
.16 


Declina- 
tion 
North, 


+2513 


28.2 
28.3 
28.5 
28.8 
29.1 


0.Z 

0.2 

0.3 
0.3 

0.3 


j  29.4 
j  29.7 

'  30.0 

'  30.2 

30.4 


30.4 

30.4 

30.3 
30.1 

29.9 


0.3 
0.3 


0.3 


0,2 


0.0 


0.0 

O.I 
0.2 
0.2 
0.2 


I 


29.7 
29.4 
29.2 
29.0 
28.8 


0.3 

a2 
0.2 
0.3 
0.2 


,  28.6 

.20 1  0.1 

28.5 

.23  I  0.1 

I    28.4 

■\ '  28.0 " 

.28  0.2 

27.8 
.30  I  0.2 

I  27.6 
.31  0.4 

27.2 

.3a         ^        0.3 

'  26.9 
.31  ^       0.4 

I    26.5 

«3a  0.4 


-31 
.30 

-271 
.25  I 

.17 
.13 

1 


26.1 

25-7 
25.3 
25«o 

24.7 

24.6 
24.6 
24.6 


0.4 
0.4 

0.3 
0.3 


O.X 


0.0 


0.0 


^  Aurigae. 


Right 
Aaeensaon. 


m 


h 
6  39 


8 
47.36 

47.47 

47.51 
47.48 

47.40 

47.26 
47.07 
46.84 

46.59 
46.34 

46.09 
45.86 
45.66 

45.50 
45.39 

45.33 
45.32 

45-37 

45.47 
45.62 

45.82 
46.05 
46-32 
46.62 

46.95 

47.30 

47.67 

48.05 
48.44 
48.84 

49.23* 
49.61 

49.97 

50.31 
50.61 

50.87 
51.08 

51-23 


.11 
.04 
.03 
.08 

.14 

.19 
.23 
•25 
•25 
.25 

.23 
.20 
.16 
.21 
.06 

.01 
.05 

.to 

.15 
.20 

.23 

I 

.27 
.30 
.33 
.35 

.37 

.38 

.39 
.40 

.39 

.38 
.36 

.34 
.30 
.26 

.21 
•15 


Declina- 
tion 
North. 


+4340 

16.7 
18.0 


19.3 
20.6 

21.8 


1.3 

Jf.3 
«.3 


1.2 


X.I 


22.9 
23.9 
24.6 
25.1 

25-3 


25.2 
24.9 

24.3 

23-5 
22.5 


x.o 


0.7 
0.5 
0.3 


O.X 


0.3 

0.6 
0.8 


x.o 


I.X 


21.4 
20.2 
19.0 

17.7 

16.5 


1.3 

X.3 

1.3 

1.3 


15.3 
I4.I 

I3-I 
12.1 

11.2 


X.2 


X.2 


I.O 


X.O 


0.9 

0.7 


10.5 
9.9 
9.4 

9.0 

8.8 


0.6 
0.5 
0.4 


0.2 


0.0 


8.8 
8.9 

9'2 

9.7 
10.4 


II. 4 
12.4 
13.6 


O.X 


0,3 
0.5 
0.7 


x.o 


x.o 


x.2 


a  Canis  Majoris. 
{Sirius.) 


Right 
Ascension. 


h     m 

6  40 


8 
54.19 

54-25 
54-26 
54.22 

54-14 


53.09 
52.90 

52.74 
52.60 

52.50 

52.44 
52.42 

52.43 
52.49 
52.58 

52.70 
52.86 

53.05 
53.26 

53.49 

53-74 
54.01 

54.28 

54.57 
54.86 

55.14 
55.42 
55.68 

5592 

56.13 

56.31 
56.44 

56.53 


.06 
.ox 

.04 
.08 

.12 


.x6 
.18 


54.02 

53.86 

53.68 

.19 

53.49 

o     •21 
53.28 

.19 


.19 

.x6 
.14 
.10 
.06 

.03 
.OX 
.06 

.09 

.13 

.16 
.19 
.21 
.23 
.25 

.27 

.27 
.29 

.29 

.28 

.38 
.36 

.24 
.31 

.18 

.13 
.09 


Declina- 
tion 

South. 


-1634 


68.0 

70.3 

72.5 

74.5 
76.2 


77.6 
78.8 

79.5 
80.0 

80.1 


2.3 
2.2 


2.0 


1.7 
1.4 


1.3 


0.7 
0.5 


0.1 


0.2 


79-9 

79.4 
78.6 

77.5 
76.2 

74.6 
72.8 
70.9 
68.9 
66.8 


0.5 
0.8 


I.X 


1.3 
2.6 


X.8 
X.9 
2.0 

2.X 


2.0 


64.8 
62.8 
61.0 

59.4 
58.1 


57-2 
56.6 
56.4 

56.7 
57.5 


3.0 

X.8 
X.6 

1.3 

0.9 


0.6 


0.3 


0.3 
0.8 


I.X 


58-^  ..6 

60.2 

62.1 
64.3 


66.6 


2.3 

2.5 


69.1 

71-5 
74.0 


3.4 
2.5 


d  Geminonim. 


Right 
AscensioxL 


h     m 
646 


a 
25.92 

26.02 

26.07 

26.07 

26.00 

25.89 
25.73 
25.54 
25.32 
25.11 

24.89 
24.69 
24.52 

24.38 
24.28 

24.23 
24.22 
24.26 

24-35 
24.48 

24.65 
24.85 
25.08 

25.35 
25.63 

25.94 
26.26 

26.59 
26.94 

27.28 

27-63 
27.97 
28.30 
28.60 
28.88 

29.12 
29.32 
29.46 


Declina- 
tion 
North. 


+3404 


.10 

.05 
.00 
.07 

.XI 

.x6 
.19 

.23 
.21 
.22 

.20 

.x7 

.14 

.10 

.05 

.ox 
•04 ' 

.09 1 

I 
.13 

.17  I 

I 
I 

.20  I 
.231 
.27 
.28 

.31 

.3« 

•33 

.35 
.34 
.35 

.34 
.33 
.30 
.28 

•24 

.20 

.14 


31.5 
32.1 
32.8 

33.6 

34-4 


35-2 
35.8 

36.4 
36.8 

37.0 


37- o 

36.9 
36.6 

36.2 

35-6 


33-0 

34-3 

33.3 
32.8 

32.1 


31-4 

30.7 
30.0 

29-4 
28.9 

28.3 
27.8 

27.3 
26.9 

26.5 


0.6 

0.7 
a8 
0.8 
0.8 


a6 
0.4 


0.2 


0.0 


0.1 


0.3 

0.4 
0.6 
0.6 


0.7 
0.8 
0.7 
0.7 
0.7 


0.7 

0.7 
0.6 

0.5 
a6 


0.3 
0.5 
0.4 

0.4 
0.3 


26.2 
26.0 
25.9 

23.9 
26.1 


a2 


0.1 


0.0 
o.a 
0.3 


26.4 
26.9 

27.5 


C  Mensae. 


Right 
Ascension. 


as 
0.6 


h     m 
647 


76.16 

75.90 

75.38 

74.63 
73.66 


0.26 
0.53 
0.75 
0.97 
1. 15 


72.51 
71.22 
69.81 

68.33 
66.82 


x.29 
X.41 
1.48 

X.51 


65.31 
63.84 

62.45 
61.16 

60.02 


1.47 

1.39 
x.29 

^.14 
0.99 


59.03 
58.23 

57.63 
57.26 

57-" 


a8o 
0.60 

0.37 
0.15 

0.08 


57.19 

57-51 
58.05 

58.81 
59.75 

60.85 
62.08 
63.40 

64.77 
66.13 

67.45 
68.66 
69.74 
7a  62 
71.29 


0.33 

0-54 
a76 
0.94 

Z.X0 


x.33 
x.33 

1-37 
1.36 
x.33 


x.sz 
X.08 
a88 
0.67 

0.43 


71.72 
71.89 
71.79 


0.17 
a  10 


Declina- 
tion 
South. 


—  8042 


50.2 

53-7 
57.2 
60.4 

63.3 

65.8 
67.8 

69-4 
70.4 

71.0 


3.5 
3.5 
3.3 
3.9 

2.5 


2.0 
1.6 
1.0 
0.6 


0.0 


71.0 

70.5 

69-5 
68.0 

66.1 


0.5 
x.o 

X.5 
1.9 

3.3 


63.8 
61. 1 
58.2 

55.1 
51.9 

48.7 

45.5 
42.6 

39-9 
37-5 

35-6 

34.3 
33.6 

33.4 
34.0 


35.1 
36.9 
39-2 
42.0 

45.2 

48.6 
52.1 
55-7 


3.7 
3.9 

3-1 
3.3 

3-2 


3.3 
3.9 

2.7 

2.4 
1.9 


1.3 
0.7 

as 
a6 


I.I 


1.8 

3.3 

3.8 
3.3 
3-4 


3.5 
3.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

t  Canis  Majoris. 

C  Geminonim. 

cl  Canis  Majoris. 

63  Aurigae. 

/• 

1 
Volantis. 

Mean 

Solar 
Date. 

RiKhl 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

South. 

h 

m 

North, 

StnUh. 

North. 

South. 

h 

m 

0      » 

0 

h 

m 

0           f 

h 

zn 

e 

h 

zn 

0       » 

654 

-2850 

658 

-I-2O42 

704 

—26  14 

704 

+3928 

709 

—70  20 

Jan.    0.5 

8 
50.76 

^ 

33.3 

s 
23.26 

Iff 

34-8^, 

s 
28.71 

_o 

^9-9  ^« 

s 
61.28 

32.5 

s 
38.72 

36.2 

10.5 

50.82 

.06 

36.2      ^ 

23-37 

•  xz 

0.3 
34-5^ 

28.79 

•08 

2.8 

32.7   , 

61.42 

.14 

0.9 
33.4 

38.72 

.00 

39.9  '-l 

20.5 

50.84 

.oa 

2.8 

39-0 

23-43 

.06 

az 
34-4  ^  , 

28.82 

.03 

2.7 
35-4  ,  ' 

61.49 

.07 

z.z 
34-5 

38.58 

.M 

43.5  '■' 

30.4 

50.80 

•04 

4X.5  '» 

23.44 

.01 

0.1 
34-5  „ , 

28.79 

.03 

a'5 
37-9  ,  , 

61.50 

.oz 

_  z.z 
35.6 

38.33 

.as 

3'5 
47.0 

Feb.    9-4 

50-71 

.09 

2.2 

43-7 

23-39 

.05 

34-6  „  ^ 

28.72 

.07 

2.2 

61.45 

.05 

36.7 

37.96 

.37 

3.1 
50.1      „ 

.14 

1.9 

.09 

a2 

.Z2 

Z.8 

.zz 

Z.Z 

.46 

2.8 

19-4 

50.57 

45-6 

23.30 

34-8  ^, 

28.60 

_^ 

41-9  ,  . 

61.34 

37.8 

37.50 

52.9 

Mar.  1.4 

50.40 

-17 

1.5 
47.1 

23.17 

.13 

0.2 
35-0  „  , 

28.44 

.10 

J'5 
43-4  ,  , 

61.19 

.15 

0.9 
38.7 

36.95 

.55 

3.3 
55-2 

.20 

0     I.' 

.17 

0.2 

^\ 

.19 

_   Z.2 

.20 

^  ^^ 

.6z 

1.9 

11.3 

50.20 

48.2 

23.00 

0 

35-2  „^ 

28.25 

44-6  ^  , 

60.99 

39.6       \ 

36.34 

^  ^ 

57-1 

21.  3 

49.98 

.22 

48.9*' 

22.82 

.z8 

0.2 
35-4  ^, 

28.04 

.2Z 

0.7 
45-3  ^  , 

60.77 

.22 

a6 
40.2 

35.68 

.66 

r.           1.4 
58.5         I 

•23 

0.3 

.19 

0.2 

.22 

«  0.3 

.23 

_  0.4 

.69 

0.8 

31.3 

49-75 

49.2 

22.63 

35-6  ^  ^ 

27.82 

45-6  «„ 

60.54 

40.6 

34.99 

^ 

59.3 

.22 

0.2 

.19 

0.2 

.2Z 

ao 

.24 

ai 

.69 

0.3 

1 

Apr.  I0.2 

49-53 

.21 

T0.5 

22.44 

.z8 

35-So.z 

27.61 

.2Z 

«-^  «.5 

60.30 

.2Z 

4°-7  „  ^ 
0.0 

34-30 

.67 

»-*o.3 

20.2 

49-32 

48.5 

22.26 

35-9  ^  , 

27.40 

<5-i    , 

60.09 

40.7 

33-63 

• 

59.3 

30.2 
May  10.2 

49.12 
48.96 

.20 
.16 

47-6  , 
46-3  '•' 

22.11 
21.98 

.»5 

.13 

36.0 

0.0 

3^-°  „  „ 

27.21 
27.05 

.19 

.z6 

a8 
43-2  ,  . 

59.89 
59.73 

.20 
.X6 

0.3 

^°-^  0.5 
39.9^ 

32.98 
32.38 

.65 
.60 

58.6  "■' 
57.3  '■' 

20.  z 

48.83 

.13 

X.6 
44-7 

21.89 

.09 

0.0 

26.92 

.13 

'•5 
41-7     « 

59.60 

.13 

0.7 
39-2 

31.85 

.53 

^    1.7 
55.6 

% 

.zo 

1.9 

.05 

0.0 

.09 

z.8 

.08 

0.8 

.46 

2.t 

30.1 

48-73 

42.8 

21.84 

36.0 

26.83 

^^ 

39-9. 

59.52 

38.4 

31.39 

53.4 

.05 

2.1 

.02 

^     °-° 

.06 

2.0 

.02 

I.O 

•37 

3.5 

Tune  9*1 

48.68 

40.7 

21.82 

3^-°  «  , 

26.77 

37-9  ,  . 

59-50 

37-4 

31.02 

*0W 

50.9 

19.1 

48.67 

.01 

38.3'-^ 

21.85 

.03 

0.1 
3^-'^« 

26.75 

.03 

2.2 
35-7, 

59.51 

.OZ 

36.4 

30.74 

.28 

48.0  *•' 

29.0 

48.70 

.03 

35.8 '» 

21.92 

.07 

0.0 

26.77 

.oa 

3*4 

33-3  ,  , 

59.58 

.07 

Z.O 

35-4 

30.56 

.18 

3.1 

44*9 

July    9-0 

48.76 

.06 
.11 

"•3  .6 

22.02 

.10 

.X4 

ao 
36.1 
^        0.0 

26.84 

.07 
.10 

2.4 
3°-9  2.5 

59.69 

.ZZ 

.z6 

Z.I 

30.49 

.07 
.04 

3.3 

19.0 

48.87 

30.7 

22.16 

36.1 

26.94 

28.4 

59-85 

33-2 

30.53 

38.4 

29.0 

49.01 

.14 

28.2  *' 

22.33 

.17 

az 

27.07 

.13 

^      *-4 
26.0 

60.04  • 

•19 

z.z 

32.1 

30.67 

-X4 

35.«  "■' 

.x8 

2*3 

.20 

^     0,0 

.17 

0  ^2 

.24 

Z.O 

->5 

3.1 

,  Aug.   7-9 

49.19 

25.9 

22.53 

3^-2  ^  ^ 

27.24 

^3-8  ,  ^ 

60.28 

_^ 

3I.I 

30.92 

«# 

32.0 

1             \^ 

.21 

0  *-' 

.22 

_        O.Z 

.19 

0  *-o 

.26 

Z.O 

.36 

2.9 

17.9 

49-40 

23.8 

22.75 

36.1 

27.43 

21.8 

60.54 

30.1 

31.28 

29.1 

27.9 

49-63 

.23 

>.7 
22.1 

23.00 

.25 

-        O.Z 

36.0 

27.66 

.«3 

1.7 
20.1 

60.83 

.29 

a9 
29.2 

31.72 

-44 

26.6  '•* 

.26 

1.4 

.26 

0.2 

.24 

1-3 

.31 

0.9 

•5« 

2.Z 

Sept.  6.8 
16.8 

49.89 
50.16 

.27 

20.7 

19.8*' 

23.26 
23.54 

.28 

35-8  „  , 
0.3 

35-5^ 

27.90 
28.17 

.87 

18.8 

a9 
17.9 

61.14 
61.47 

.33 

28.3 
27.5 

32.24 
32.84 

.60 

"^•5  ..5 

23.0 

26.8 

50.46 

.30 

0.4 
19.4 

23.83 

.29 

0.4 
35.1 

28.46 

.29 

0-4 
17.5 

61.82 

.35 

26.8  "7 

33.48 

.64 

Z.O 
22.0 

Oct.    6.8 

50.76 

.30 

19.6 

24.14 

.31 

34.6   ^ 

28.75 

.29 

^  O.X 

17.6 

62.19 

.37 

26.1  °-7 

34.16 

.68 

-  0.4 
21.6 

16.7 

51-07 

.31 

0.6 
20.2 

24.45 

.31 

0.6 
34-0^, 

29.06 

.31 

0      o*^ 

18.2 

62.56. 

.37 

25.6 

34-85 

.69 

0.3 

21.9 

.30 

1.2 

.31 

0.6 

.30 

x.z 

.37 

0.4 

.68 

Z.O  , 

1 

26.7 

51.37 

21.4 

24.76 

33.4  „ 

29.36 

^9-3  ,  . 

62.93 

25.2 

35.53 

22.9     ^  1 

Nov.    5-7 

51.67 

.30 

1.7 
23.1 

25.06 

.30 

0.7 
32.7^ 

29.66 

.30 

Z.6 
20.9 

63.30 

.37 

0.3 
24.9 

36.18 

.65 

1.6 
24-5 

, 

.28 

2.1 

.30 

0.7 

.28 

2.0 

.36 

0  o.» 

.60 

7     3.2 

'           15-7 

51.95 

^ 

25.2 

25.36 

32-0  ^  - 

29.94 

22.9 

63.66 

24.8 

36.78 

26.7        ' 

1                ^ 

.26 

*  2.4 

^ 

.28 

0.6 

.27 

2.4 

^ 

.34 

O.Z 

•52 

2.7 

'           25.6 

52.21 

27.6 

25.64 

^ 

3''4^. 

30.21 

^5-3^, 

64.00 

24-9 

37-30 

29.4 

.23 

2.7 

.26 

0  °-* 

.a3 

2.6 

^ 

'31 

0.3 

-43 

Z  3.* 

Dec.    5-6 

52.44 

30.3 

25-90 

3°-^  „ . 

30.44 

^7-9  .  „ 

64.31 

a 

25.2 

37-73 

32.6  "^ 

1 

1 

.19 

2.9 

.33 

0.5 

.20 

2.8 

.28 

0.5 

.3a 

3.4 

15.6 

52.63 

33-2, 

26.13 

tf» 

30.3^ 

30.64 

_^ 

3°-7,„ 

64.59 

25.7 

38.05 

36.0 

25.5 

52.78 

.15 

£     3.0 
36.2 

26.31 

•  x8 

29.8^^ 

30.80 

.10 

33.6 

64.81 

.22 

26.4 

38.25 

.20 

39.7'-^ 

35-5 

52.88 

.10 

3.0 
39.2 

26.45 

.14 

29.6 

30.91 

•  ZZ 

36.5 

64.99 

.z8 

a9 
27.3 

38.33 

.08 

43.4  '•' 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

25  Camelop.  (H.). 

6  Geminorum. 

Piazzi  vii,  67. 

^  Canis  Minoris. 

; 

a*  Geminorum. 
{^Castor.)           1 

Solar 
Date. 

. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

h     m 

North, 

North. 

North, 

» 

North. 

North. 

0       > 

h     m 

0       > 

h 

m 

0       > 

h 

m 

0          r 

h 

m 

0       t 

1 

7  10 

+8235 

7  14 

-[-22  09 

7  20 

+6839 

7  21 

-1-828 

7  28 

+32  05 

jRll.     0.5 
10.5 

8 

53-09      « 

99 

44.9 

s 
21.72 

28.3 

s 
51-57 

99 

37-5 

s 
55.22 

54-7 

s 
26.66 

^ 

WW 

53^2 

0.48 
53-57 

3.0 

47-9 

•  »3 

21.85 

0       °-* 
28.1 

51.82 

.35 

2.4 
39^9 

55-35 

.13 

53-6 

26.82 

.16 

0.3 
53-5     ^ 

0.14 

3-0 

.07 

0      o-o 

.'3 

a- 5 

.07 

0.9 

^ 

.xo 

0.6 

20.5 

53-71     _ 

50.9 

21.92 

28.1 

51-95 

42.4     \ 

55-42 

52^7 

26.92 

54-1     ^ 

o.aa 

3.0 

.oa 

0     °-' 

.00 

2.6 

.02 

0.7 

^ 

.03 

0  °-7 

30.5 

53-49  ^  „ 

53-9^ 

21.94 

28.2 

51-95 

45^o 

55-44 

52-0  ^  ^ 

26.95 

54-8  ^  « 

Feb.   9-4 

0.55 
52-94  ^  „. 

56.8  ^ 

.03 
2'-9i     ^ 

28.4" 

51.82 

.13 

a.  5 
47-5 

55-42 

.02 

0.6 
5M 

26.93 

.02 

_  0.8 
55-6  ^  « 

0.8s 

2.6 

•08 

0.3 

• 

.24 

a.3 

.07 

0.4 

.07 

0.8 

19.4 

52.09  ,  „ 

59-4    „ 

21.83 

28-7  ^ , 

51.58 

49.8 

55-35 

51.0 

26.86 

5^-4  „  0 

Mar.    1.4 

_  X.X3 
50.96 

,      ,  2.2 
61.6 

.12 

21.71 

0.3 
29.0 

51-23 

.35 

0  a.o 
51.8 

55-24 

.XI 

0.3 
50.7 

26.73 

.13 

0.8 
57-2 

11.3 

49.62    -^^ 

63.3     ^ 

21.56       \ 

0.4 

29.4 

50.80 

.43 

x.6 
53-4     . 

55-09 

•15 

<  O.X 

50.6 

26.57 

.16 

0.7 
57-9  ^  ^ 

21.3 

48-3  'Z 

-       x.a 
64-5    ^ 

21.38 

0.3 

29.7 

50.31 

.49 

_   X.2 

54^6     _ 

54-93 

.16 

0.0 
50.6 

26.38 

•19 

0     0.6 
58.5 

31-3 

^        1.58 
4^-55  ,  ^ 

^       °-7 

.19 
21.19 

0.3 
30.0 

49-79 

-sa 

0.8 
55-4  ^  , 

54-75 

.x8 

O.X 

50.7 

26.18 

.20 

0.5 
59-0^ 

x.oo 

0.0 

.19 

o.a 

.54 

0.3 

.18 

a2 

.ai 

0.3 

Apr.  10.3 
20.2 

44-95  ,  „ 

^5-2  ^  . 

21.00 

30.2 

49-25 

55-7 

54-57 

50.9 

25-97 

59.3     ^ 

1.55 
43-40,    . 

^       0.5 

64.7 

0       -'8 
20.82 

ax 
30.3 

48.73 

.3a 

0.3 
55^4 

54-40 

-17 

0.3 
51.2 

25-77 

.ao 

o.a 
59.5 

X.4S 

_       x.o 

^^    .16 

o.a 

-49 

0.7 

•15 

0.3 

.x8 

0.0 

30-2 

4^-95  ,  _ 

63.7     . 

20.66 

30.5 

48-24 

54-7 

54-25 

5^-5 

25-59 

^ 

59.5 

May  10.2 

_    1.30 
4°-^5  ,   - 

,        X.6 
62.1 

20.52 

0.0 
30.5 

47-82 

.4a 

I.X 

53.6   ^ 

54-" 

.«4 

0.4 
51-9     , 

25-43 

.x6 

O.X 

59.4   , 

J 

X.08 

-        2.0 

.TO 

0.0 

.36 

1-5 

.10 

0.5 

.13 

0.3 

20.2 

39-57  „  «. 

60.1 

20.42 

30.5 

47-46 

52-1  : 

54-01 

52.4 

25-30 

A 

59-*^ 

0.83 

2.4 

.07 

0.0 

.26 

1.9 

.07 

0.5 

.08 

0.5 

30.1 

0         °-58 

57-7  ,e 

^°-35     ^ 
.03 

3°-5,.x 

47.20 

.x8 

50.2 

0     a.2 

53-94 

.03 

5^-^0.6 

25.22 

.05 

58.6 
0     0-5 

June   9*1 

3^'4^„ 

55-*  .  „ 

20.32 

30.4 

47.02 

f% 

48-0  ,  , 

•53-91 

53.5     , 

25.17 

58.1 

0     0-3X 

2*9 

.01 

0.1 

.08 

2.3 

.00 

0.7 

.CO 

0.6 

19. 1 

37-83  „  ^ 

52-2  ,  ^ 

20.33 

30.3 

46.94 

45-7 

53-91 

• 

54-2     ' 

25.17 

57-5     ^ 

29.0 

_     0.0a 

37-8'  ^« 

3.0 

49-2,^ 

.06 
20.39 

O.X 

30.2 

46.97 

.03 

a-5 
43-2^- 

53-95 

.04 

_  0.6 
54.8 

25.21 

.04 

0.6  1 
56.9 

July   9-0 

38-°8  "^ 

-     3.0 
46-2  ,  , 

20.48    '"^ 

O.X 

30.1 

47.09 

.xa 

a.6 
40.6 

54.02 

.07 

0.7 
55.5 

25-29 

.08 

^      0'7 
56.2      ' 

0,35 

3.x 

.12 

O.X 

.22 

a.  5 

.xz 

0,7 

.xa 

a8 

19.0 

38-«3  e.8. 

^3-'  2.9 

2a  60 

-    .x6 

30.0 

0.Z 

47-31 

'3' 

38-^  2.6 

54-13 

.14 

'^■«  »•« 

25-41 

•X5 

55-4  0.8 

29.0 

39-^  ..05 

4°-^  2.8 

20.76 
'       .18 

47.62 

.40 

^^•5  a.4 

54-27 

.16 

5^«o.6 

25-56 

.19 

5*-^  0.7 

Aug.    7-9 

'*°-«  ..,8 

'^1  -« 

^   .22 

Ob2 

48.02 

•47 

''•«  -3 

54-43 

.19 

5^1  -4 

25-75 

.aa 

53-9  0.8 

17.9 

^••77,  , 

34-8  ,  , 

21.16 

29.5   , 

48.49 

▼• 

30.8 

54.62 

^ 

57.8 

25-97 

53-1  „, 

27.9 

Z.40 

43-25  ,  ^. 

_  2.2 
32-6  ^  ^ 

.23 

21.39  ^ 

0.3 
29.2 

49.02 

.53 

2.1 
28.7 

54-83 

.21 

58.1  °-' 

26.21 

•a4 

0.8 

52-3  ^  „ 

X.65 

2.0 

.a6 

0.3 

.60 

X.9 

.24 

0.2 

•a? 

a8 

Sept.  6.9 
!           16.8 

46.68  '-^ 

30.6 

28.9  ^ 

21.65 

•87 

21.92 

28.9 

28.5  °-' 

49.62 
50.27 

.65 

26.8     ^ 
x.6 
25.2 

55-07 
55-32 

.as 

58.2 

26.48 
26.78 

.30 

5'-5«„ 
>-  0.9 

50.6 

26.8 

48-58  ,  ^ 

Z.2 
27-7      a 

.30 
22.22 

28.0  °-5 

50.96 

.69 

'•3 
23-9^ 

55-59 

.a7 

0.3 
57.9 

27.08 

.30 

0  0'8 
49-8 

1.97 

-       0.8 

.30 

0.6 

•7a 

a9 

f\ 

.28 

0*4 

.33 

0.8 

Oct.    6.8 

5<^-55  .  „ 

26.9 

22.52 

27.4 

51.68 

23.0 

55-87 

57-5 

27.41 

49-0     „ 

16.7 

^  a.oi 
52-56  ^  _ 

26.6  °-' 

22.83      '' 

^      0-7 

26.7 

52.42 

.74 

0.6 
22.4 

56.16 

•a9 

56.8  "^ 

27.75 

.34 

_     0.8 
48-2  ^  , 

2.00 

O.X 

•3a 

0.7 

.74 

0.2 

.29 

0.9 

.34 

0.7 

26.7 

54-56  ,  ^ 

*  ^^-7  ^  . 

23-15      „ 

26.0 

53-16 

22.2 

56.45 

55-9 

28.09 

47-5  „  , 

Nov.    5-7 

_,       X.96 
56-52     ^ 

0.6 
27.3 

23.46 

0.8 

25.2 

53-90 

.74 

O.X 

22.3 

56.75 

.30 

54.8 

28.44 

•35 

4^-«   ' 

15-7 

58-38  ,  ^, 

28.4 

.31 
23*77 

0.7 
24-5 

54.61 

•71 

0-7 
23.0 

57-04 

.29 

_   x.2 
53.6 

28.78 

•34 

0.6 
46.2 

'               ^ 

"-7» 

x-5 

^    -^ 

0  0-7 

.68 

I.O 

.28 

1.3 

•33 

0  °-4 

1          25.6 

^•°9  ,  „ 

29.9^ 

24.06    ^ 

23.8 

5529 

24.0 

57-32 

52.3       , 

29.11 

45-8 

^     .-     '-53 

2.0 

.28 

0.7 

.61 

1*4 

.26 

J. 3 

.30 

^  o.a 

;Dec.    5«6 

61.62 

31.9 

24-34 

23.1 

5590 

25-4      „ 

57-58 

51.0 

29.41 

— 0 

45-6 

1            " 

x.ag 

2.4 

.24 

0.5 

.53 

1.8 

.22 

1-3 

.a8 

0.1 

15.6 

62.9Z 

34-3 

24.58 

22.6 

56.43 

27.2 

57-80 

49-7     , 

29-69 

45-5^, 

25.6 

x.oo 
63.91 

a.7 
37-0 

24.78 

0.4 
22.2 

56.87 

.44 

2.1 
29-3     , 

58.00 

.20 

'•a 
48.5 

29.92 

.a3 

O.I 

45-6 

^    ^    0-70 

2.9 

•16 

0.2 

•33 

^  a.3 

•»5 

I.I 

.19 

0.3 

35-5 

64.61 

39-9 

24.94 

22.0 

57.20 

31.6 

58.15 

47-4 

30.11 

45-9 
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FIXED  STARS,  1903. 

(CONSTANTS  OF  STROVE  AND  PETERS.) 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON- 


Mean 
Solar 
Date. 


a  Canis  Minoris. 
(Procyon.) 


/3  Geminonim. 
{Pollux.) 


^  Geminoram. 


26  Lyncis. 


Groombridge  1374. 


Right 
Ascension. 


Jan.  0-6 
10.5 
20.5 

30-5 
Feb.   9-4 

19.4 

Mar.  1*4 
II. 4 

21.3 
31-3 

Apr.  10.3 
20.3 
30.2  J 

May  10.2 
20.2 

30-1 

June  9«i 
19. 1 
29.0 

July   9-0 

19.0  j 
29.0 
Aug.    8.0 
17.9 
27.9 

Sept.  6.9 
16.8 
26.8 

Oct.  6.8 
16.8 

26.7 

Nov.  5«7 

15.7 

25-7 

Dec.    5-6 

15.6 
25.6 

35.5 


h     m 

7  34 


s 

5-24 
5-37 

5-45 
5.48 

5.47 

5«4o 

5-30 
5.16 

5.00 

4.82 

4-65 
4.48 

4-32 
4.18 

4.07 

3-99 

3-94 

3.93 
3.96 

4.02 

4.11 
4.23 
4.38 

4-56 
4.76 

4.98 

5«22 
5.48 

5.75 
6.04 

6.33 
6.62 
6.92 
7.20 
7.46 

7.69 

7.89 
8.05 


Declina- 
tion 
North, 


Right 
Ascension. 


+  528 


.J3 
.08 

.03 

.01 

.07 

.10 

•14 
.16 
.18 

.17 

.17 
.16 
.X4 
.zi 
.08 

.05 
.ox 

.03 
.06 
.09 

.12 

.15 

.18 
.20 
.22 

.24 
.26 

.27 
.29 
.29 

.29 
.30 
.28 

.26 
.23 

.20 
.16 


I3-I 
11.8 

10.7 

9.7 
8.9 


1.3 

X.I 

x.o 
0.8 
0.5 


8.4 

7-9 

7-7 
7.6 

7.6 


0.5 
o.a 


0.1 


0.0 


o.x 


7-7 
8.0 

8.3 

8.8 

9-3 


0.3 
0.3 
0.5 

0.5 
0.6 


9*9 
10.6 

11.3 

12.1 

12.9 


0.7 
0.7 
0.8 
0.8 
0.8 


13.7 
14.4 

15. 1 

15-6 
16.0 


0.7 
0.7 
0.5 
0.4 


0.2 


l6.2 

16.2 
15.9 

154 

14.7 


0.0 


0.3 
0.5 
0.7 


x.o 


13-7 
12.5 
II. 2 

9.7 
8.2 


1.2 


1.3 
1.5 
1.5 

i'5 


6.7 
5-2 

3.9 


1.5 

1.3 


h     m 

7  39 


+2815 


8 
24.75 

24.90 

25.01 

25.06 

25.05 

24.99 
24.88 

24-73 
24.56 

24.36 

24.16 

23-97 

23-79 
23.64 

23-51 

23.42 

23.37 
23-35 
23.38 
23-45 

23.55 
23.69 

23.86 

24.05 

24.28 

24.53 
24.80 

25.10 

25.40 

25.73 

26.06 
26.39 
26.72 
27.05 

27-35 

27.62 

27.86 
28.05 


Declina- 
tion 
North. 


Right 
Ascension. 


Declina- 
tion 
North. 


.15 

.ZI 

.05 
.01 
.06 

.zx 

.15 
•17 

.20 

.20 

.19 

.x8 

•15 
.13 
.09 

.05 
.02 
.03 
.07 
.zo 

.14 
.17 

.Z9 
.23 
.25 

.27 

.30 
.30 
•33 
.33 

.33 
.33 
•33 
.30 
.27 

.84 

.19 


25-5 
25.6 

25-9 
26.3 

26.9 


O.X 


0.3 
0.4 
0.6 
a6 


27«5 

28.2 

28.8 
29.4 
29.9 


0.7 
0.6 
0*6 

0.5 
0.4 


30.3 

30.5 

30-7 

30.7 
30.6 


0.2 
0.2 


0.0 


O.X 


0.3 


30-3 
30.0 

29.6 

29.2 

28.7 


0.3 

0.4 

0.4 
0.5 

0.6 


28.1 
27.6 
26.9 
26.3 
25.6 


0.5 
0.7 
0.6 
0.7 
0.7 


24.9 
24.1 
23.2 
22.4 
21.5 


0.8 

0.9 
0.8 
0.9 
0.9 


20.6 
19.8 
19.0 
18.4 
17.9 

17.6 

17-4 
17.4 


0.8 
0.8 
0.6 
0.5 
0.3 


o.a 
0.0 


h     m 

7  47 


35-56 
35.72 
35.84 
35.90 
35.90 

35-85 
35.75 
35.61 
35.44 
35.25 

35.06 
34.87 
34.69 
34.54 
34-41 

34-32 
34.26 

34.24 
34-26 

34.32 

34-42 

34.54 
34-70 
34-90 
35." 

35.35 
35.62 

35.91 
36.21 

36.53 

36.86 

37.19 
37-52 
37.85 
38.15 

38.43 
38.67 

38.87 


.z6 
.12 
.06 

.OQ 
.05 

.ZO 

.14 

.t7 
.19 

.19 

.19 
.18 
•13 
.13 
.09 

.06 
.02 
.02 
.06 
.10 

.12 

.16 
.20 
.21 

•34 

.27 
.29 

.30 

•3a 

•  33 

.33 

.33 
.33 
.30 
.28 


-I-27  00 

n 

48.4 
48.4 

48.6 

49-0 
49.5 


ObO 


0.2 


.20 


0.4 
0.5 

0.6 


50.1 
50.7 

51.3 
5^-9 

52.4 


a6 
0.6 
0.6 
0.5 
0.5 


52.9 
53.2 

53.4 
53-4 
53.4 


0.3 

t>.2 


ao 


0.0 


a2 


53-a 
530 

52.7 

52.3 

51.8 


a2 


0.3 

0.4 
0.5 
0.4 


51.4 
50.8 

50.3 
49-6 
48.9 

48.2 

47.4 
46.6 

45.7 
44.7 

43-8 
42.8 
42.0 
41.2 
40.6 


0.6 

0.5 

0.7 
0.7 
0.7 


a8 
0.8 
0.9 


i.o 


0.9 


Right      I  Declina- 
Ascension.  ,      tion 
North. 


Right 
Ascensiim. 


z.o 
0.8 
0.8 
0.6 
0.5 


40.1 

39-9 
39.8 


m 


7  47    +4748 


0.2 


41.38 

41.59 

41.73 
41.79 

41.78 

41.71 
41.57 
41.38 
41.14 
4a  89 

4a62 

40.36 
40.11 

39-89 
39.70 

39.56 
39-47 
39.43 
39.44 
39.51 

39.62 
39.78 

39.98 
40.22 
4a  50 

40.82 
41.16 

41.53 
41-93 

42.34 

42.76 

43.19 
43.62 

44.03 
44.42 


145" 
(45. 


44.77 
45.08 

32 


.21 

-14 

.06  I 

.01 

.07 

.14 
.19 
.24 
•25 
.27 

.26 

.25 
.22 

.19 

•14 

.09 
.04 
.01 
.07 
.ZZ 

.z6 
.20 

.24 

.28 

•32 

.34 
.37 
.40 
.41 
.42 

•43 
.43 
.4« 

.39 
•35 

.31 
.24 


44-0 

45-3 

46.8 

48.3 
50.0 

51-6 
53.1 

54-5 
55.6 

56.5 


1.3 

1-5 

1.5 

1.7 
1.6 


x-5 
1-4 


z.x 


0.9 
0.6 


57.  J 

57-3 

57.3 

56.9 
56.2 


o.a 


0.0 


0.4 

0.7 
0.9 


55-3 

54.1 
52.8 

51.3 
49-7 


1.2 


X.3 

J.5 
1.6 


X.7 


48.0 

46.3 
44.6 

42.9 

4«.3 

39.8 

38.3 
37-0 
35.8 
34-7 


1.7 
x.7 
x-7 
x.6 

1.5 


1.3 

x.3 


1.2 


I.I 


0.8 


33-9 
33.4 
33.0 
33-0 
33-3 


0.5 
0.4 


0.0 


h     m 

748 


0.3 
0.6 


33.9 
34-7 
35.9 


0.8 


Z.2 


S 

40.47 

40.87 
41. II 

41.18 
41.07 

40.82 
40.41 
39-88 
39.26 
38.58 

37.86 

37-14 
36.45 
35.82 
35.26 

34.81 

34-47 
34.26 

34.17 
34.21 

34-38 

34.67 
35.08 

35.60 

36.22 

36.93 

37.72 
38.58 

39.50 
40.44 

41.42 
42.39 

43.35 
44.26 

45.11 

45-86 
46.49 
46.99 


Declina- 
tion 
North. 


+74  10 


.40 

.24 
.07 

.ZZ 

.25 

.4X 
.53 
.62 
.68 

.73 

.72 
.69 
.63 
.56 
.45 

•34 
.21 

.09 

.04 

.17 

.29 
.4X 

-52 

.6s 

•TJ 

-79 
.86 

.99 

•94 
.98 

.97 
.96 
.91 
.85 
.75 

.63 
.50 


23.1 
25.6 
28.3 

3I-I 
33.9 


2.5 

2.7 
2.8 

2.8 


2.6 


36.5 
38.9 
40.9 
42.5 
43.6 


2.4 
2.0 
x.6 
x.x 
0.6 


44.2 

44-3 

43.9 
42.9 

41-5 


O.Z 


0.4 
Z.o 
Z.4 

Z.8 


I 


39-7 
37.5 
35-1 

32.5 

29.7 

26.8 

23-9 
21. 1 
18.4 

15.9 

Z3.6 

ZI.6 

9.8 

8.4 

7-4 

6.8 

6.7 
7.0 

7.8 

9-x 

xa8 
12.9 

15.3 


2.2 


2.4 

2.6 

2.8 

2.9 


2.9 

2.8 

2.7 

2-3 


2.0 

X.8 

X.4 
1.0 
0.6 


O.Z 


0.3 
0.8 

1.3 

x.7 


2.1 


2.4 
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Mean 
Solar 
Date. 


Jan.  0.6 
10.5 
ao.5 

30.5 
Feb.   9-5 

19.4 

Mar.  1-4 
11.4 

2X.3 

31.3 

Apr.  10.3 
20.3 
30.2 

May  X0.2 
'20.2 

30.2 

June  9-1 
19. 1 

29.1 
July    9-0 

19.0 
29.0 
Aug.  8.0 
17.9 
27.9 

Sept.  6.9 
16.9 
26.8 

Oct.    6.8 

16.8 

26.7 
Nov.   5-7 

15-7 
25.7 

Dec.    5-6 


15-6 
25.6 

35-6 


w'  Cancri. 


Right 
Ascension. 


m 


7  55 


8 

5-5^ 

5-73 
5.85 
5-92 
5-93 

5.88 

5.79 
5.66 

5-32 


4-38 
4-32 
4-30 
4.31 
4-36 

4-45 

4-57 
4.72 
4.90 

5.11 

5-34 
5-60 

5.88 

6.17 

6.48 

6.81 
7.14 

7.47 
7.80 

8.Z0 

8.38 
8,63 
8.83 


•17 
.12 
.07 
.or 
.05 

.09 

.13 
.x6 
.18 
.19 


Declina- 
tion 
North. 


4-2539 


17.4 

17-3 
17.4 

17.7 

18.1 


0.1 


0.1 


0.3 
0.4 
0.5 


18.6 
Z9.2 
19^ 
20.4 
20.9 


0.6 
0.6 
0.6 

0.5 
0.5 


5.13  21.4 

.19.  0.3 

4^94      .    21.7 

-    .10  .  0.3 

4.70         .  22.0 

<     .15  '  0.1 

4.61         I  22.Z 

Q    -13  0.0 

4.48  22.1 

.10  0.0 


.06 
.OS 
.01 

.05 
.09 

.12 

.15 

-«: 

.21 

.as 

.26^ 

.28! 
.29! 

.31 . 

•33! 

I 

.33! 

•33  I 

I 

•33  , 
.30 

.28 

•as 
.20 


22.1 
21.9 
21.6 
21.3 
21.0 


0.2 


0.3 
0.3 
0.3 
0.4 


20.6 
20.1 
19.6 
19.0 
18.3 


0.5 
0.5 
0.6 
0.7 
0.7 


17.6 
16.8 

15.9 
15-0 
14.0 


0.8 
0.9 
0.9 


i.o 


I.O 


13.0 
12.0 

II. O 

10.2 

9.4 


z.o 


1.0 
0.8 
0.8 
0.5 


8.9 
8.5 
8.3 


0.4 
0.2 


3  Ursae  Maj.  (H.). 


Right 
Ascension. 


h     m 

803 


8 
13.48 

13.83 

14.07 

14.18 

14.16 

14.01 

13-75 

13-39 

12.95 
12.46 

11.94 
11.41 
10.90 
10.43 
10.01 

9.66 
9.40 

9-23 
9.14 
9.16 

9.27 

9-47 
9.76 

10.12 

10.57 

11.09 

11.67 
12.30 
12.98 
13-70 

14.44 
15.18 

15-93 
16.65 

17.32 

17.94 
18.47 
18.90 


-35 
.34 
.11 
.02 

.»5 

.26 
.36 
•44 
•49 
•5* 

•53 
-51 
•47 
.4a 
.35 

.26 

.17 
.09 
.02 

.XI 

.20 
.29 
.36 

.45 
.5a 

.58 
.63 
.68 
•7a 
-74 

.74 
-75 
.7a 

.67 
.62 

-53 
•43 


Declina- 
tion 
North. 


+6845 


19-3 
21.6 

24.0 

26.6 

29.2 


2.3 
2.4 
2.6 
2.6 
2.5 


31.7 

34^  I 
36.1 

37.8 
39^  I 


a.4 

2.0 
1.7 

1.3 
0.8 


39-9 
40.2 

40.0 

39-4 

38.3 


0.3 
0.2 
0.6 


x.x 


1.5 


36.8 

34-9 

32.7 

30-4 
27.8 


1.9 

2.2 
2.3 

2.6 
2.7 


25.1 
22*4 
19.7 
17. 1 
14.6 


a.7 
a.7 

2.6 

2.5 

a.4 


12.2 

10. 1 

8.2 

6.6 

5-4 


2.x 


1.9 

1.6 


X.2 


0.9 


4-5 
4.1 

4.1 

4-5 
5-4 


0.4 


0.0 


0.4 
0.9 
1-3 


6-7 
8.4 

10.5 


1.7 

2.1 


15  Argfts  (p.) 


Right         Declina- 
Ascension.  1       tion 
I     South. 


h     m 


8  03    I—2401 


26.64 

26.78 
26.87 

26.92 
26.90 

26.84 

26.7^ 

26.59 
26.42 
26.23 

26.03 

25.84 

25.64 

25-47 
25.32 

25.20 
25.10 
25.04 
25.01 
25.02 

25.06 

25- 14 

25-25 
25-39 
2556 

25-77 
26.00 

26.25 

26.52 

26.82 

27.12 

27-43 
27.74 
28.04 
28.32 

28.58 
28.79 
28.96 


•  14 

.09 
.05 

.02 
.06 

.xo 

•15 

•'7 
.19 

.20 

.19 

.20 
-17 

.15 

.X2 

.XO 

.06 
.03 

.01 

.04 
.08 

.II 

.14 

•17 

.21 

.a3 
.a5 
'V 
.30 
.30 

•31 

.31 
.30 

.28 

.26 

.21 
.17 


35-1 
38.0 

40.7 

43^4 
45-7 


2.9 

2.7 

a.7 
3.3 


2.x 


47.8 

49.6 

51^1 

52.2 

52.9 


1.8 
»-5 


I.I 


0.7 
0.3 


53.2 

53-2 

52.9 
52.2 

51.1 

49.8 
48.2 
46.4 

44-4 
42.2 


0.0 


0.3 
0.7 


I.I 


1.3 


1.6 
1.8 


2.0 


2.2 


2.2 


40.0 
37-8 
35-7 

33-7 
32.0 


2.2 


2.1 


2.0 


»-7 
1.5 


30-5 

29-5 
28.8 

28.7 

29.0 

29.8 

3i^i 
32.9 
35^o 
37-4 


I.o 


0.7 
0.1 
0.3 
0.8 


1.3 
1.8 


2.1 


a.4 

3.7 


40.1 
42.9 
45-8 


2.8 
2.9 


C*  Cancri. 


Ascension. 


h     m 
806 


8 
40.69 

40.86 

40.99 

41.06 

41.08 


41.05 
40.97 
40.86 
40.71 

40-55 

40.37 
40.20 

40.03 

39^88 
39.76 

39-66 

39-59 
39^56 
39-56 
39^60 

39.67 
39^77 
39^91 
40.07 

40.25 

40.46 
40.70 
40.96 

41-23 
41-53 

41.84 

42^15 
42.47 
42.78 
43.08 

43^35 
43-6o 

43.80 


.17 
.13 
.07 
.02 

.03 

.08 
.11 

•15 

.16 
.18 

.17 
.17 
•»5 
.12 
.10 

.07 
.03 

.00 

.04 

.07 

.10 

•14 
.16 

.18 

.21 

.34 

.26 

.37 

.30 
.31 


Declina- 
tion 
North. 


-^-^1  5^ 
3^3 


•25 
.20 


2.7 

2.2 
2.0 
1.9 


0.6 
0.5 


0.2 


O.X 


O.X 


2.0 
2.2 
2.6 
2.9 

3^3 


0.2 


0.4 
0.3 
0.4 
0.4 


3.7 

4.1 

4.4 

4.7 
5^o 


0.4 
0.3 
0.3 
0.3 


0.2 


5^2 

5^4 
5.6 

5.6 
5-7 


0.2 


0.2 


0.0 


0.1 


0.0 


5^7 

5-7 
5.6 

5.3 
5^o 


0.0 


0.1 


0.3 

0.3 
0.4 


4.6 
4.0 

3^3 
2.4 

^•5 


0.6 
0.7 
0.9 
0.9 


I.I 


10.4 

•"   8.0" 

•^'       6.8  ■•' 
>30  I.I 

5^7 

.27  1.0 


4.7 
3.8 

3^1 


b.9 
0.7 


/?  Cancri. 


Right  Declina- 

Ascension.  I       tion 
'     North. 


h     m 

8  II 


6.98 

7^15 
7.27 

7.34 
7-36 

7^33 
7.26 

7-15 
7.01 

6.85 

6.69 
6.52 
6.36 
6.21 
6.09 

5-99 
5^92 
5.89 

5.89 
5^92 

5.98 
6.07 
6.19 


.17 
.12 
.07 
.02 
.03 

.07 

.IX 

.14 
.16 
.16 

.»7 
.16 

.15 
.12 

.10 

.07 
.03 

.00 

.03 
.06 

.09 

.12 

15 


+  9  28j 


53^2 
52.1 

5i^i 
50.4 
49.8 


I.I 


1.0 


0.7 
0.6 
0.4 


49.4 
49.2 
49.1 
49.2 
49.4 


0.2 


0.1 


O.X 


0.2 


0.2 


49-6. 
0.3 

49-9  „ 
0.4 

50.3 

50.8  "^^  I 
0.4 

51.2 

0.5  I 


51-7 
52.2 

52.8 

53-3 
53-8 


0.5 
0.6 
0.5 

0.5 
0.5 


54-3 
54-7 
55-1 


0.4 
0.4 
0.3 


©•34 

55-4 

•»7 

0.1 

6.51 

55-5        1 

.20 

0.1 

6.71 

55-4 

.22 

0.2 

6.93 

55^2 

.34 

0.5 

7.17 

54^7 

•37 

0.7  . 

7-44 

.38 

0.0 

7.72 

53^2 

.30 

I.I 

8.02 

52.1 

8.32 

.30 

50.8  "3 

8.63 

-3A 

1.3  ' 
49-5 

8.93 

.30 

48.1  "* 

9.22 

.39 
.26 

46.6  '"^ 
1.4 

9.48 

45^2 

.24 

0  ''4 

9.72 

43.8 

.20 

_   1.3 

9.92 

42.6 
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30  Monocerotis. 

B  Chamaeleontis. 

n 

Cancri. 

ff 

Hydra. 

y 

Cancri. 

Mean 

Solar 
Date. 

1 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Aacenaion. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

South. 

South. 

North. 

North. 

North. 

h 

m 

0         r 

h     m 

0       » 

h 

m 

0       t 

h 

m 

0       > 

h 

m 

e         r 

1 

1 

8  20 

-3  35 

823 

-7710 

8  27 

+2045 

833 

+    340 

837 

+21  48 

Jan.    0.6 
I0.6 
20.5 

s 
50.52 

50.69 

50.81 

.17 
.12 

99 

s 

40.28 

a27 

4°-55  ^^ 
0.09 

4°-^4  ^  ,^ 

rr 

26.0 

8 
7.67 

7.87 

8.02 

.20 
.15 

^'•7  0.6 

61. I 

60.8  "•' 

s 
42.89 
43.08 
43.22 

.19 
.14 

%9 

42.3 

s 

42-04 
42.25 
42.41 

.31 

.x6 

48.6  '^^ 

1 

•08 

0           J.O 

0.X0 

3-7 

•  10 

0.1 

.09 

1.2 

.11 

\.          0.0 

30.5 

50.89 

38.2 

40-54  ^_ 

29-7,, 

8.12 

60.7 

43.31 

4I.I 

42.52 

48.6                . 

Feb.   9-5 

50.91 

.03 

1-3 
39-5  ,  , 

0.29 
40.25 

3.7 
33-4  ,  ^ 

8.16 

.04 

60.8 

43.35 

.04 

0.9 
40-2      _ 

42-57 

.05 

48.7 

.03 

X.3 

0.45 

3-5 

.02 

0.3 

.01 

0.8 

.00 

0.3 

19.4 
Mar.   1.4 

50.88 
50.82 

.06 

0.9 
41.6 

36.9 

3-a 
4°-^  .  ft 

8.14 

8.08 

.06 

61. 1 

^        °-4 
61.5 

43.34 
43.28 

.06 

38.9 

42.57 
42.52 

.05 

49.5 

11.4 

50.71 

.IX 

0.6 

42-2^^ 

3»"*7 : 

3.8 
42-9  ,  . 

7.98 

.10 

61.9 

43.19 

.09 

«      0.4 
38.5 

42.43 

.09 

0.5 
50.0         ^ 

21.4 

50.58 

•13 

42-6  ^  , 

_  0.85 

37-^2 

-      *-5 
45-4  ,  „ 

7.85 

.13 

0.6 
62.S 

43.07 

.12 

38.4 

42.30 

.13 

.0.6 
50.6 

31-3 

50.4a 

.16 

42-9  „  ^ 

-       0.93 
3^-7°  ^„, 

X.9 
47-3  ,  . 

7.69 

.16 

63.0 

42.92 

•  15 

«      0,0 
38.4 

42.15 

-15 

0.7 
51.3 

•  17 

0.0 

0.97 

X.5 

•17 

0.5 

.16 

0.3 

-17 

0.5 

Apr.  10.3 

50.25 

.16 

42-9  ^, 
o.a 

35-73  ,  „, 
x.ox 

48.8 
0  ^-o 

7.52 

.18 

^5  ,, 

42.76 

.x6 

38.6 

41.98 

.18 

SI.8 
^       0.6 

20.3 

50.09 

42.7 

34-72 

49.8 

7-34 

64.0 

42.60 

38.8 

41.80 

52.4 

.17 

0.4 

I.OI 

0.4 

.J7 

^             0.4 

.16 

0.4 

^ 

-17 

0  0-4 

30-3 

49.92 

42-3^, 

33.71 

5°-2  ^  ^ 

7-17 

64.4 

42.44 

39.2 

41.63 

52.8 

#> 

.14 

0  ^^ 

I.OO 

0.1 

-15 

^       0  0.4 

.15 

0.5 

.16 

0.4 

May  10.2 
20.2 

49.78 
49.65 

.13 

41.8 

0.7 
41.1 

32.71 

^  0.95 

3^-76^^. 

50.1 
^      0.6 

49-5  ,  , 

7.02 
6.88 

.14 

64.8 

,             0.3 

65.0 

42.29 
42.16 

.13 

39-7  ,., 
40.3     ^ 

41.47 
41-33 

.14 

33-2  „ : 

0.3 

53.5 

.11 

0.9 

0.88 

X.x 

.11 

0.3 

.10 

0.6 

.IX 

0.3 

30.2 
Tune  9-2 

49-54 
49.47 

.07 

40.2 

0.9 

39-3  ,  , 

30.88 

-0.80 
30.08 

4^-7  ,  „ 

6.77 
6.69 

.08 

65.2 

_        a.1 
65.3 

42.06 
41.98 

.08 

41.6  « 

41.22 
41-13 

.09 

33-7  ^, 
53.8 

19. 1 

49.42 

.05 

38.2 

29.38  ""^ 

2.0 
44-7  ,  , 

6.65 

.04 

-        0.1 
65.4 

41.93 

.05 

0.8 
42.4 

41.08 

.05 

0  0.° 
53.8 

29.1 

49.40 

.02 

x.x 
37-1  ,  , 

28.81  *" 

2.5 
422  ^  ^ 

6.63 

.<« 

0.1 
65.3 

41.90 

.03 

0.7 
43.1  0 

41.05 

.03 

O.X 

53.7 

July    9.1 

49.42 

.03 

X.2 

35-9  ,  ^ 

28.38  »•« 

2.7 
39-5  ,  ^ 

6.65 

.02 

.        0.1 
65.2 

41.91 

.01 

0.8 
43.9  0 

41.06 

.01 

0.3 
53.5 

9          i          ^ 

.04 

x.a 

0.28 

3.0 

.05 

0.2 

.04 

0.8 

-<H 

•*   •*  0.3 

19.0 

49.46 

34.7  ,  , 

28.10 

3^-5  ,  , 

6.70 

_o 

65.0 

41.95 

44.7 

41. zo 

53-3 

.07 

^  ^'^ 

0.X3 

3.2 

.08 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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.19 

0.6 
65.3 

50.55 

.15 

36.8  °-! 

20. 2 

20.18 

.13 

0.5 
9-3     \ 

8.94 

.57 

_      0.0 
36.0 

30.47 

.36 

36.6 

9.87 

.17 

65.6"^ 

50.41 

.14      ^     0.0 

'  36.2 

.12 

0.6 

.54 

0.6 

•34 

0.6 

.16 

0.0 

.13             0.7 

30.2 

20.06 

9.9 

8.40 

35.4 

30.13 

36.0 

9.71 

65.6 

50.28 

35.5 

Tune   9«2 

19.97 

.09 

^  0.7 
10.6 

7.89 

.51 

1. 1 
34-3     , 

29.81 

•32 

34-8 

9.59 

.12 

o.a 
65.4 

50.18 

.10          _  0.9 
34-6 

J 

c% 

.08 

0.8 

.46 

1.6 

.27 

1.7 

.10 

-c        0-4 

.09          ^  1.0 

19.2 

19.89 

11.4 

7-43 

32.7 

29.54 

33-1 

9.49 

65.0     \ 

50.09 

^     33-6 

A 

.04 

0.7 

.40 

'  2.1 

•24 

a.o 

.07 

_        0.6 

.06             1.2 

29.1 

19.85 

12. 1 

7.03 

30.6 

29.30 

31.1 

9.42 

64.4 

50.03 

32.4     ^ 

July    9-1 

19.83 

.02 

0.8 
12.9 

6.71 

.32 

28.2  "* 

29.11 

.19 

28.7  "^ 

9.39 

.03 

^        0.7 
63.7 

49.99 

.04             1.2 
31.2 

J        » 

•  00 

0.7 

.as 

2.7 

.'4 

2.7 

.00 

1.0 

.01              1.2 

19. 1 

19.83 

13.6 

6.46 

25-5 

28.97 

26.0 

9-39 

62.7 

49.98 

«-     30.0 

29.0 

19.87 

.04 

0.7 
14.3     ^ 

6.30 

.16 

3.0 
22.5 

28.89 

.08 

2.9 
23.1 

9-43 

.04 

61.6 

50.00 

"     ^«-7'- 

.06 

0.6 

.06 

3.1 

^^    ^^ 

•oa 

3.1 

."07 

>-         J. 3 

.04             1.2 

Aug.    8.0 

19.93 

^4-9  ^  . 

6.24 

19.4 

28.87 

20.0 

9.50 

60.3 

50.04 

n,       ^7-5       . 

18.0 

20.02 

.09 

0.5 
15.4 

6.28 

.04 

-c        3.2 
16.2 

28.92 

.05 

3.0 
17.0 

9.60 

.10 

58.9  "' 

50.11 

.07 

I.I 
26.4 

^% 

.11 

0  0-4 

.14 

3.x 

.12 

3.0 

.14 

1-5 

.10 

0.9 

28.0 

20.13 

15.8 

6.42 

I3.I 

29.04 

f^ 

14.0 

9.74 

57-4     ^ 

50.21 

25.5  „ 

, 

.15 

0.1 

-24 

2.9 

.18 

2.7 

.17 

1.6 

.13 

0.8 

1 

Sept.  6.9 

20.28 

15.9 

6.66 

10.2 

29.22 

"•3 

9.91 

55.8     ^ 

50.34 

_^ 

^^•7  „ . ' 

& 

.«7 

0  0** 

•35 

2.7 

.25 

0  0  2.5 

.20 

1.6 

.16 

0.5 . 

16.9 

20.45 

'    15.8 

7.01 

7-5 

29.47 

8.8 

10. 1 1 

54.2     „ 

50.50 

1  24.2      1 

26.9 

20.65 

.20 

0.3 
15.5      ^ 

7.44 

.43 

2.2 
5-3     „ 

29.78 

.3> 

6.7 

10.35 

.24 

1.8 
52.4 

30.69 

.19 

0.2 ' 
24.0     , 

f%f^ 

.33 

0.6 

.52 

1.8 

.37 

1.5 

.27 

1.7 

.21 

0.2 

Oct.    6.9 

20.88 

14-9     0 

7.96 

3-5 

30.15 

.*# 

5.2 

10.62 

50.7      a 

50.90 

24.2     1 

.26 

0.8 

.39 

1.2 

.42 

1.0 

.30 

0       ^•8 

-25 

0.5 1 

16.8 

21.14 

14.1 

8.55 

2.3    ^ 

30.57 

4.2 

10.92 

48.9 

51.15 

24-7     «  1 

.27 

1.2 

1 

.65 

0.6 

.46 

0.5 

.32 

J.7 

.27 

0.8  ' 

I 

26.8 

21.41 

1  12.9 

9.20 

1-7 

31-03 

3-7 

11.24 

47.2     ^ 

51.42 

25.5        1 

Nov.    5-8 

21.71 

.30 

'  1 1.6 

9.87 

.67 

1.8  °-' 

31-52 

.49 

0.3 
4.0 

11.59 

.35 

_  1.6 
45-6 

51-71 

.29          ^         1.2 
1    26.7 

1 

.30 

1.6 

.69 

0.7 

•49 

0.9 

.36 

«.5 

.31  '      Q  ^  X.5 

15-7 

22.01 

10.0 

10.56 

2.5 

32.01 

4.9 

11.95 

44.1 

52.02 

28.2 

0 

1 

.31 

0       ^'7 

.67 

1.4 

.49 

Z.      ''S 

.37 

1           Q  >*3 

.31  .              1.8 

25-7 

22.32 

8.3 

11.23 

3.9 

32.50 

6.4 

12.32 

'   42.8 

52.33 

30.0 

Dec.    5.7 

22.63 

.31 

'      6.4 

11.87 

•64 

2.0 
5-9 

32.98 

.48 

8.5'' 

12.69 

.37 

I.I 
41-7     „ 

52.64 

.3X 

2.0 

.30 

1.8 

.59 

2.5 

.43 

2.7 

.35 

0.8 

.30 

2.2 

15.7 

22.93 

4.6 

12.46 

8.4 

33.41 

II. 2 

13.04 

'  40.9 

52.94 

34-2  ,  ,  1 

25.6 

23.20 

.27 

I.O 

2.7     « 

12.96 

.50 

11.5^-' 

33.80 

.39 

3.0 
14.2 

13.38 

.34 

I           0.5 
40.4 

53.21 

•27 

^       *.3 
36.5 

35.6 

23.44 

.a4 

1.8 
,     0-9 

13.37 

.41 

14.8  '•' 

34-12 

.32 

.7.6  '■* 

1 

13.67 

.29 

0.2 
40.2 

1 

53.46 

•'5      .«  »,  '•'  1 
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1 

;                         APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

I  Draconis  (H.). 

</  Ursae  Majoris. 

Q  Ursae  Majoris. 

10  Leonis  Minoris. 

0 

Leonis. 

Mean 

1 

Solar 
Date. 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

don 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

North. 

North. 

North. 

North. 

North. 

b     m 

0       • 

h 

m 

e        t 

b 

m 

0           r 

h 

m 

0       t 

h 

zn 

0       t 

923 

+8144 

92 

5 

+7014 

9  26 

-1-5206 

928 

+3649 

9  35 

+  10  19 

Tan.    0.6 

s 
22.94 

58.7 

8 

57-37 

99 

63.8 

s 
24.02 

51-4   „ 

s 
18.41 

25-3 

s 
59.81 

99 

50.5 

m 

x.ao 

2.0 

.57 

*r            X.6 

.35 

0.8 

<% 

.29 

0.0 

^                         ^H 

-25 

z.4 

I0.6 

24.14 

60.7 

57-94 

65-4 

24.37 

52.2 

18.70 

25-3 

00.00 

49.1 

20.6 

0.95 
25.09 

63-2     „ 

58.40 

.46 

67.5 

24.65 

•28 

X.2 

53-4     , 

18.94 

.24 

0.4 
25.7 

60.26 

.20 

z.2 
47.9 

30-5 

^  0.67 
25.76 

2.8 
66.0 

58.73 

.33 

£.        3.4 
69-9     \ 

24.86 

.21 

Z.6 
55-0     „ 

19. 1 1 

.17 

c.      0-7 
26.4 

60.42 

.z6 

0.9 
47.0 

Feb.    9-5 

26.13 

69.0 

58.93 

.20 

2.6 

72.5   „ 

25.00 

.14 

56.8  '•« 

19.23 

.za 

z.o 

27-4 

60.52 

.zo 

.        0.7 
46-3 

0.05 

3.1 

.07 

2.8 

.06 

1.9 

.06 

Z.2 

.06 

0.4 

19.5 

26.18 

72.1 

59.00 

75-3 

25.06 

58.7 

19.29 

28.6 

60.58 

45.9 

Mar.    1.5 

0.35 
25.93 

3.0 
75-1 

58.93 

.07 

78.0  ^'' 

25.04 

.02 

60.8  ^-^ 

19.29 

.00 

i«3 
29.9 

60.58 

.00 

0.2 
45.7 

11.4 

0.34 
25-39     „ 

78.0    \ 

58.73 

.20 

80.7  ^^ 

24-94 

.zo 

c           2.Z 
62.9 

19.23 

.06 

z.4 
31.3 

60.55 

.03 

0.0 

45-7 

21.4 

0.80 
24.59 

80.6  "' 

58.42 

■31 

83.2  "5 

24.79 

.15 

^            2.0 

64-9    ; 

19-13 

.zo 

z.4 
32.7 

60.47 

.08 

0  0.Z 

45-8 

31-4 

23.58 

82.8  ^-^ 

58.02 

.40 

85-3^-; 

24-59 

.20 

66.7  "' 

18.98 

.15 

z.4 
34.1 

60.37 

.ZO 

c        0.4 

46.2    ^ 

1. 19 

1.8 

.47 

Z.8 

.24 

1.5 

-17 

1.3 

.13 

0.4 

Apr.  10.4 

22.39 

84.6 

57-55 

87.1 

24-35 

68.2 

18.81 

35-4 

6a24 

46.6 

20.3 

21.08 

85.9  '•' 

57-03 

.52 

88.5  '•; 

24.09 

.26 

69.5  "' 

18.62 

.19 

4-      z.o 

36.4 

60.10 

-14 

0.5 

47.1 

30-3 

Z.36 
19.72      0 

86.6  "-^ 

56.49 

.54 

89.3  °-' 

23.81 

.28 

70.4  "^ 

18.43 

-19 

0.9 
37-3    \ 

59.95 

.15 

47.6  °-^ 

May  10.3 

0        '.38 
18.34 

86.8  °-* 

55-94 

-55 

89.7  "^ 

23.54 

.27 

70.9  "' 

18.24 

-19 

0.6 
37-9 

59.80 

-15 

0     06 
48.2 

20.2 

£        1.35 
16.99 

86.3  °" 

55.42 

.5a 

89.5 "' 

23.28 

.26 

71.0  °-' 

18.06 

.z8 

38.2  "^ 

59.67 

-13 

48.7      ^ 

i.a6 

0.9 

.49 

0.7 

-24 

0.2 

.z6 

0.2 

.13 

0.6 

30.2 

15-73 

85.4 

54.93 

88.8 

23.04 

70.8 

17.90 

38.4 

59-54 

49-3 

Tune   9.2 

1. 14 
14-59      0 

83.9  '■' 

54.49 

.44 

87.7     ^ 

22.84 

.20 

70.1°-' 

17.76 

.14 

38.2 ""' 

59.44 

.zo 

0  0.5 
49.8     ' 

19.2 

o.q8 
13.61      ^ 

8..0  '•« 

54.12 

•37 

86.1  '•' 

22.67 

.17 

69.2°-' 

17.65 

.ZI 

37-8  "•;' 

59.35 

.09 

0.5 
50.3 

29.1 

Q          0.80 
12.81 

79.6  ^ 

53.83 

.29 

84.2  ''^ 

22.54 

.13 

67.9  ••' 

17.57 

.08 

0.6 

37.2 

59.29 

.06 

50.0 

July    9-1 

0.60 

12.21 

^      *.7 
76.9 

53.62 

.21 

81.9 

22.46 

.08 

66.3 

17.52 

.05 

1 

36.3  "^ 

5925 

.04               0.4 

1  51.2 

«#         ^           "^ 

0.38 

2.9 

.12 

2.6 

.03 

1.8 

.02  1 

I.O 

.oz  1             0.3 

1 

19. 1 

11.83 

74.0 

53.50 

79.3      „ 

22.43 

64.5 

17.50 

35-3 

59.24 

51-5 

29.1 

,     0.16 
11.67      • 

70.8  •' 

53.47 

.03 

.  ^  2.8 
76.5 

22.44 

.oz 

62.4  *•' 

17.53 

.03 

34.0  ■•' 

59.25 

•°'     51.8°-' 

Aug.    8.0 

0.06 

"•73 

67.5  -^ 

53.53 

.06 

73.6  '-^ 

22.49 

.05 

60.2  *•» 

17.58 

.05 

32.6  '•■• 

59-29 

.04                     O.Z 

0.  51.9 

18.0 

0.30 
12.03 

64.1  ^' 

53.68 

.15 

70.5  '-' 

22.60 

.11 

57.9 "' 

17.67 

.09 

3'-'  '■« 

59-36 

.07 

0.0 
51.9 

28.0 

0.51 
12.54 

60.7  ^•'' 

53-92 

.24 

c        3.1 
67.4 

22.75 

.15 

55.5  "* 

17.80 

-13 

Z.6 
29.5      „ 

59.45 

.09 

0  O.Z 

51.8 

0.74 

3.3 

•33 

3.1 

.20 

2-5 

-15 

1.8 

.Z2                    0.4 

1 

Sept.  6.9 

13.28 

57-4  ,  , 

54.25 

64.3 

22.95 

53-0 

17-95 

27.7      „ 

59-57 

51.4 

16.9 

0.93 
14.21 

3.« 
54-2  ^  „ 

54.67 

•4a 

6x.3^-° 

23.19 

.24 

50.6  '•■' 

18.15 

.20 

z.8 
25.9 

59-72 

-15                    0.5 
i    50.9 

26.9 

1. 13 
15.34 

3.9 

51.3 

55-16 

.49 

58.5  " 

23.48 

.29 

48.1  '•' 

18.38 

.23 

Z.9 
24.0     ^ 

59.91 

.19                    0.7 
50.2 

Oct.    6.9 

16.64  "^' 

48.6  ^ 

55-74 

.58 

2.6 
55.9 

23.81 

.33 

45.8  "^ 

18.64 

.26 

z.9 
22.1 

60.12 

«2Z                     1.0 
49.2 

16.8 

18.09  "*^ 

46.2 

56.38 

.64 

2.4 
53-5 

24.18 

.37 

43.6  "' 

18.94 

.30 

Z.9 
20.2 

60.36 

.24 

0      I-I 

48.1       1 

1.57 

1.9 

.69 

2.0 

.40 

2.0 

.32 

Z.9 

.27 

1-4  1 

1 

26.8 

19.66 

44.3 ,  ^ 

57.07 

51.5     ^ 

24.58 

'    41.6 

19.26 

18.3 

60.63 

:  46.7 

Nov.    5-8 

Z.68 
21.34 

42.8  "^ 

57.82 

-75 

49.8  "^ 

25.02 

•**  '     39.8  '•' 

19.61 

•35 

16.6  '-7 

60.92 

.29       1.5 
1 45.2 

15.8 

X'73 
23.07 

41.8 

58.60 

.78 

48.6  "^ 

25.48 

•*'^     38.3"' 

19.98 

-37 

1.6 
15.0 

61.23 

.31 

i'7 
43.5 

25.7 

24.82  '-'' 

4X.4"' 

59-39 

.79 

0.7 
47.9 

25.95 

"\  37.2 '•;; 

20.36 

.38 

13.6 

61.55 

-32 

41.8  ^l 

Dec.    57 

26.54 '"; 

0.1 

41.5 

60.17 

.78 

i=  0.3 
47-6 

26.41 

•*^  36.4°-^ 

20.74 

•38 

z.2 

12.4 

61.87 

.32 

1.8 
40.0 

1.65 

0.7 

.76 

0.4 

.46 

0.3 

.36 

0.8 

-31 

1-7 

15.7 

28.19 

42.2 

60.93 

48.0 

26.87 

36.1 

21.10 

II.6 

62.18 

38.3     , 

25.6 

1.52 
29.71 

1.2 

43-4     a 

61.63 

.70 

48.8  °-' 

27.29 

.42 

4-         0.2 
'36.3 

21.45 

.35 

0.6 

II.O 

62.47 

.29 

36.7 

35-6 

1.34 
31.05 

1.8 

45.2 

62.26 

.63 

Z.4 
50.2 

27.67 

•3'  36.8  "5 

1 

21.76 

.31 

O.Z 

10.9 

62.74 

.27 

1.5 

35-2 

23 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

C  Chamaeleontis. 

c 

Leonis. 

/^ 

Leonis. 

19  Leonis  Minoris. 

TC 

Leonis. 

Mean 

Solar 
Date. 

• 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

AscensioxL 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

^tion 

s 

South. 

N»nk, 

N»nh, 

North. 

North. 

h    m 

0       # 

h 

m 

0     # 

h 

m 

0     f 

h 

m 

e        * 

h 

m 

0      f 

936 

-8030 

940 

+2412 

9  47 

-I-2627 

95 

I 

+4130 

9  55 

+  830 

Jan.    0.6 

^3*  ,  . 

s 
22.09 

61.0 

8 

16.13 

99 

35-2     ^ 

s 
46.01 

It 
45.7 

8 
6.54 

9t 

24-5 

X0.6 

16.4  '•• 

22.36 

•27 

€L               °-7 
60.3 

16.40 

•37 

0.7 
34.5 

46.34 

•33 

0  o-^ 

45.8 

6.80 

.36 

X.5 
23.0 

20.6 

0.54 

55-^2 

20.1  '•' 

22.58 

•33 

0.4 
59.9 

16.64 

-24 

0.3 
34.2 

46.61 

.27 

46.2 

7.01 

.31 

X.3 
21.7 

30.6 

0.30 
55-42  ^  ^, 

^3-8  r' 

22.76 

•  18 

0  O.X 

59.8 

16.82 

.x8 

0.0 
34-2 

46.82 

.31 

0.9 
47.1 

7.19 

.x8 

20.6 

Feb.   9-5 

0.07 
55-49  „  „ 

"7-7  3.8 

22.88 

.13 

60.0 

16.95 

•13 

0.3 
34.5     . 

46.98 

.16 

48.3 

7.31 

•  13 

0.9 
X9.7 

0.17 

.06 

0.4 

.07 

^5 

.09 

1-4 

.07 

0.5 

19.5 

55-32 

3"5  3.8 

22.94 

60.4 

17.02 

35.0     _ 

47.07 

49-7     ^ 

7-38 

19.2 

0.39 

.03 

0.6 

.oa 

0  0-8 

.02 

1.6 

.03 

«    -r.    0.4 

Mar.    1.5 

54-93  ^^ 

35-3  ,  . 

22.96 

61.0 

A 

17.04 

35.8 

47.09 

51.3 

7.41 

18.8          * 

II. 4 

0.59 
54-34  ^  ^ 

3«-«   ■ 

22.92 

.04 

0.8 
61.8 

17.01 

.03 

_      0.9 
36.7 

47.06 

.03 

1.7 
53.0 

7.39 

.03 

18.7 

21.4 

0.78 
53-56 

3.3 
42-0  ,  „ 

22.84 

.08 

• 

£               0.9 
62.7 

16.94 

.07 

37.8  ^-^ 

46.97 

.09 

X.7 
54-7 

7-33 

.06 

«  «  O.X 

18.8 

31-4 

g-    0.93 
5^-^3  ^  ^„ 

3*9 
44-9,. 

22.73 

.XI 

^3-e:! 

16.83 

.XI 

38.8  "° 

46.84 

•13 

56-4 "' 

7.24 

.09 

0.3 
19. 1 

i.oy 

a-5 

.14 

0.9 

•14 

I.O 

.17 

1.5 

.XX 

0.3 

1  Apr.  10.4 

5°-40  ,  ,, 

47-4  ,  ^ 

22.59 

64.5 

16.69 

39.8 

46.67 

57.9 

7.13 

19.4 

20.3 

2.x 

49-5  ,  . 

22.44 

.15 

-       0.9 

65.4   p 

16.54 

-'5 

40.8  '"" 

46.48 

.19 

1-3 
59.2 

7.00 

.13 

0.5 

19.9 

30.3 

X.24 
49.16 

^•5 
51.0 

22.28 

.16 

66.2 

16.38 

.16 

0.9 
41.7 

46.28 

.30 

60.3    „ 

6.86 

.14 

0.3 
20.4    ^ 

May  10.3 

«    1.27 
47-89  ,    ' 

I.I 
52.1      ^ 

22.12 

.16 

66.9°-' 

16.22 

.16 

0.7 
42.4     ^ 

46.07 

.31 

61.1 

6.72 

.14. 

^0.6 
21.0 

1           20.3 

46-60  ,  ,„ 

52-6  ^  ^ 

21.97 

.15 

67.4 

16.06 

.x6 

0.6 
43.0 

45.87 

.30 

61.6  '^' 

6.59 

.13 

^  0.6 
21.6 

1 

X.20 

0.0 

.14 

0.4 

-14 

0.4 

.19 

0.3 

.13 

0.6 

30.2 

45-32 

52-6^. 

21.83 

67.8 

15.92 

43-4 

45.68 

61.8 

6.46 

22.2 

1 

x.aa 

0.6 

.13 

^0      o-« 

•X3 

Z  0.2 

.16 

O.X 

•  XX 

«  0.6 

June  9-2 

44- 10  ,  ,^ 

52.0 

21.71 

68.0 

15-79 

43.6 

45.5a 

61.7 

6.35 

22.8 

1  ■* 

19.2 

x.xs 
42.95  ,  „ 

x.x 

50.9   , 

21.62 

.09 

68.i'^' 

15.69 

•  xo 

43.6 

45.38 

.14 

61.3 

6.26 

.09 

0.6 
23.4 

i*04 

X.6 

.08 

^0          <*.! 

.08 

O.X 

.11 

,     ^  0.7 

.08 

0.5 

29.1 

41-91  ^ .,. 

49-3  „ 

21.54 

68.0 

15.61 

43.5 

45.27 

60.6     ^ 

6.18 

23.9 

July    9.1 

OW90 

2.1 
47-2  ,  , 

21.50 

•04 

67.8  »•' 

15.56 

.05 

o»3 
43-2     ^ 

45-19 

.08 

-  1.0 
59-6 

6.13 

.05 

0.5 
24.4 

1 

0-75 

a.4 

•03 

0.4 

.03 

0.5 

.05 

i.a 

.03 

0.4 

1 

19. 1 

40.26 

0-56 

^^•» «.« 

21.48 

.01 

^■^•"•^ 

15-53 

.00 

^^•7  0.7 

45.14 

.OX 

5«-4  ,., 

6.10 

•00 

24.8 

0.3 

'           29.1 

39-70  „  ,^ 

42.0 

21.49 

66.9 

15.53 

42.0 

45-13 

57.0 

6.10 

25- X 

j  Aug.    8.0 

0.33 
39-35  0..3 

3.0 
39.0 

3-1 

21.53 

.04 
.07 

66.2  "^^ 

0.8 

15.56 

.03 
.06 

0.8 
41.2 

45.16 

.03 
.06 

1-7 
55-3  ,.8 

6.12 

.03 

.04 

0.3 

25-3 

0.1 

1           18.0 

39-22 

35-9,, 

21.60 

65.4 

15.62 

40.3 

45.22 

53.5 

6.16 

25-4 

r% 

O.U9 

-      Q  3-^ 

^ 

•09 

_        x.o 

.10 

1.3 

.10 

^  1-9 

.08 

0.1 

28.0 

39-31  ^„ 

3*"^  ,  , 

21.69 

64.4 

15.72 

39-1 

45.32 

51.6 

6.24 

25-3 

0.3a 

3.x 

.13 

x.x 

.12 

1.3 

.13 

3.x 

.10 

0.3 

Sept.  7'0 
16.9 

4°-'9^^ 

26.8  ^^ 

21.82 
21.98 

.16 

^3-3  ,  , 

_          1.3 
62.1 

15.84 
16.00 

.16 

37.9  ,  ^ 
*.      i«5 
36.4 

45.45 
45.63 

.18 

47.3 

6.34 
6.48 

.14 

25.1 

24.6 

26.9 

^  o»77 

4°-96  ^1; 

2.6 

24-2  „  ^ 

22.18 

.20 

60.6"' 

16.18 

.x8 

1.5 

34-9 

45-84 

.21 

3.3 

45.1 

6.64 

.16 

0.7 
23.9 

1  ^— .         ^ 

0.96 

2.3 

.22 

X'S 

.33 

X.7 

.26 

3.3 

.30 

0.9 

Oct.    6.9 

4^-92  ,  „ 

22.0 

22.40 

_^ 

59.1 

16.41 

33.2 

46.10 

42.9 

6.84 

23.0 

'           16.8 

1.13 
43-05     _ 

I«7 
20.3 

22.66 

.26 

X.7 
57-4    ' 

16.66 

.25 

x-7 
31.5     ' 

46.39 

.29 

a.a 
40.7 

7.07 

.33 

X.I 

21.9 

1 

1.27 

X.X 

.28 

x.6 

.38 

1.8 

.32 

3.3 

.36 

1.4 

26.8 

44-32 

19.2 

22.94 

55-8 

16.94 

29.7     « 

46.71 

38.5 

7-33 

aa5 

Nov.    5-8 

45-^ : 

18.8  "^^ 

23-25 

.31 

X.8 
54.0 

17.25 

.31 

1.8 
27.9     0 

47.07 

.36 

^     a.o 
36.5     0 

7.61 

.38 

x-5 
X9.0 

15.8 

1.39 
47-05 , ,« 

Ob3 

23.58 

.33 

X.7 
52.3     , 

17.58 

.33 

1.8 
26.1 

47.45 

.38 

1.8 
34.7     ^ 

7.91 

•30 

X.7 
17.3     ' 

25.7 

4^-43  ,  ,, 

19.8 

23.92 

•34 

^  '.7 
50.6 

17.93 

.35 

i«7 
24.4 

47.85 

.40 

1.6 
33-1 

8.23 

.32 

1.8 
'5.5     „ 

Dec.    5'7 

1.32 
49-75  ,  ,, 

1*5 

24.26 

.34 

1.5 

49.1 

18.28 

.35 

1.5 
22.9 

48.25 

.40 

I.a 
31.9 

8.55 

.33 

1.8  , 
13.7         ' 

X.21 

3.x 

.33 

1.4 

.34 

1.4 

•39 

x.o 

.31 

1.9 

15-7 

50.96 

^3-4  .  ^ 

24.59 

47.7 

18.62 

21.5 

48.64 

30.9 

8.86 

II.8 

1.07 

_     3.6 

.32 

^   -c    J^** 

^•^ 

.32 

I.I 

.38 

0.5 

.30 

1.8 

1           25-7 

52-03     «a 

26.0 

24.91 

46.6 

18.94 

20.4 

49.02 

30.4 

9.16 

10.0 

'                               ^ 

0.88 

3.1 

.29 

0  o«8 

.30 

^  0.8 

.35 

0.1 

• 

.38 

0      x.6 

35-6 

1 

52.91 

29.1 

25.20 

45.8 

19.24 

19.6 

49-37 

30.3 

9.44 

.. 

8.4 

t 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

MfiAfll 

a  Leonis. 
{/ieguius.) 

32  Ursae  Majoris. 

"k  Ursae  Majoris. 

7'  Leonis. 

H- 

Hydrae. 

Solar 
Date. 

1 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina-  ' 

1 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion      1 

Nifrth. 

North. 

North. 

North, 

South.    \ 

1 

h 

m 

0       t 

h 

m 

0       « 

h 

m 

0      * 

h     m 

0       t 

h 

m 

1 

0       t 

10  03 

4.12  26 

10   10 

+6534 

10  II 

+43  23 

10  14 

-|-20  ig 

10  21 

—  16  20 

1 
1 

Jan.     0.7 

8 
13-62 

_,^ 

17.6 

s 

61.19 

70.6 

s 
16.12 

37.4^ 

s 

3^-^4     _ 

43.0, 

s 
25.27 

30.2 

10.6 

13.88 

.96 

16.2  '•♦ 

61.74 

.55 

_  i.o 
71.6 

16.46 

-34 

0.x 

37.5 

.29 
38.93 

x.x 
4^-9^  a 

25.54 

.27 

2.5 
32.7 

^ 

•as 

X.3 

.46 

1.5 

• 

.30 

©•4 

0    '^S 

0.8 

.23 

2.5 

20.6 

14.  1 1 

0 

^5.0  ^  « 

62.20 

n 

73.1 

16.76 

37-9  „  « 

39- »8 

4'-^„. 

25.77 

35.2 

30.6 

14.29 

.z8 

0.8 

62.58 

.38 

1.9 
75.0 

17.00 

.24 

0.8 
38.7 

«     ^20 
39.38          , 

^  0.5 
40.6 

25.96 

.19 

^     2.4 
37.6 

•14 

_  a6 

.28 

3.3 

•  18 

Z.3 

.15 

0.1 

.14 

2.3 

Feb.    9-5 

i4«43 

£% 

13.6 

62.86 

77.2      _ 

17.18 

39.9 

39.53 

40.5 

26.10 

T 

39^9 

1 
1 

.08 

0.4 

.16 

3.6 

.13 

1.5 

.XO 

O.X 

.09 

3.1 

19.5 

14,51 

13.2      , 

63.02 

79.8     ^ 

17.30 

41.4      ^ 

39.63    . 

40.6 

26.19 

42.0      ; 

1  Mar.  1.5 

14.54 

.03 

0.1 

63.07 

.05 

0         ^^ 
82.4 

17-35 

.05 

1.7 
43.1 

39.68  '"^ 

0.4 

41.0 

26.24 

.05 

« 1.8 
43.8   ^ 

1 

.01 

a3 

.03 

0         a.7 

.ox 

1.9 

^0   .°0 

_  0.6 

.00 

1.6 

11.5 

14.53 

^3-3^, 

63.02 

85.1 

17-34 

45.0       ^ 

39.68 

41.6 

26.24 

45.4 

21.4 

14.48 

.05 

0 

13.6 

62.87 

.15 

87.8  ^' 

17.27 

.07 

46.8  '•« 

39.64   ^ 

0.7 

42.3 

26.20 

.04 

,    1.3 ' 
46.7 

i             31.4 

14.40 

.08 

0.4 
14.0 

62.63 

.24 

a.4 
90.2 

17.15 

.13 

48.7  '•' 

^   .08 

39.56    ^ 

a9 
43.2 

26.12 

.08 

47.8    „ 

1 

.13 

0.6 

•31 

3.3 

.z6 

X.7 

.10 

0.9 

.10 

0.8 

Apr.  10.4 

14.28 

^4-6^- 

62.32 

92.4      a 

16.99 

50.4 

39.46    , 

44.1 

26.02 

48.6 

* 

>* 

•  12 

0.6 

.37 

1.8 

^    c\ 

.18 

1.5 

•13 

0.9 

•  13 

0.5 

20.4 

14.16 

'5.2^. 

61.95 

94.2 

16.81 

51.9 

39-33 

45-0  ^  „ 

25.90 

49.1 

•14 

0  °.^ 

.40 

^  ».4 

.30 

z^3 

•Z4 

0  <>-8 

•13 

0.3 

30-3 

14.02 

^5-8^, 

61.55 

95.6 

16.61 

53.2 

39.19      „ 

45.8     ^ 

25.77 

49.3 

May  10.3 

13.88 

.14 

-c      0'7 

61.13 

.4a 

96.6 

16.40 

.31 

x.o 
54-2  «  « 

•  15 

39.04      ,, 

25.63 

.14 

0.0 ' 
49.3 

•<4 

0.0 

.43 

o*5 

.31 

0  o-fi 

o           "H 

0.7 

.^4 

0.3 

20.3 

13.74 

^7.1     « 

60.70 

97.1 

16.19 

54.8 

3.8.90       , 

47.3     . 

25.49 

49.0 

1 

.13 

0.6 

.40 

0.1 

.19 

0.4 

.13 

0.6 

.13 

0.5 

1 

30.2 

13.62 

17.7 

60.30 

97.0 

16.00 

55-2  ^  „ 

38.77      „ 

47.9 

25.36 

48.5   ,  i 

:  Tune  9-2 

13.50 

.13 

18.2  "^ 

59.91 

.39 

e.       0.5 
96.5 

15.82 

.x8 

0.0 
55.2     ^ 

38.64    •  ' 

48.4°-^ 

25.23 

.13 

47-8        1 

i/ 

Z9.2 

13.40 

.zo 

18.7  "= 

59.57 

.34 

.  0.9 
95.6 

15.66 

.16 

0.3 
54.9     , 

.'0 
38.54     _ 

48.7  °-^^ 

25.12 

.11 

46.8  '-^ 

.07 

0.4 

.30 

1*5 

•13 

0.7 

0           .°9 

0      °-* 

.10 

X.I 

29.2 

13.33 

19. 1 

59.27 

94.1      0 

15.53 

54.2 

38.45     _ 

48.9 

25.02 

n 

45.7 

.06 

0.3 

.34 

1.8 

.XX 

0.9 

«     «    .°7 

0      0-0 

.08 

1.3 

July    9-1 

13.27 

19.4 

59.03 

92.3 

15.42 

53-3     , 

38.38 

4^-9  ^  , 

24.94 

44.5 

J         • 

.04 

0.3 

.18 

3.1 

.07 

1.3 

.04 

0.3 

.07 

1.4 

19. 1 

13.23 

19.7 

58.85 

90.2 

15.35 

52.0 

38.34      _ 

48.7 

24.87 

43-1 

29.1 

13.22 

.ox 

19.8 

58.74 

.11 

87.7 '' 

15.32 

.03 

5°-^ !': 

.03 
38.32       _ 

48.4  "^ 

24.83 

.04 

1.4 
41.7 

Aug.    8.1 

13.23 

.01 

^5-«  I"! 

58.69 

-05 

85.0  '•' 

15-32 

.00 

48.8  '•* 

.00 

3S-32     „, 

48.0  °'* 

24.82 

.01 

1.5 
40.2 

18.0 

13.27 

.04 

^  0.2 
19.6 

58.71 

.03 

82.x  *» 

15.35 

.03 

46.9  •' 

38.35     ^ 

0,7 
47.3     ^ 

24.82 

.00 

38.8  "•'• 

28.0 

13.34 

.07 

0.3 
19.3 

58.81 

.xo 

3«i 
79.0 

15-42 

.07 

44-8  ^  ^ 

.06 
38.41 

^      0.8 
46.5 

24.86 

.04 

n 

1.3 
37-5 

.10 

0.5 

.16 

3.1 

.11 

3.3 

.09 

x.o 

.08 

X.x 

Sept.  7-0 

13.44 

z8.8 

58.97 

75.9 

15.53 

4^-^  .  , 

38.50     ,, 

45-5 

24.94 

36.4, 

16.9 

13.57 

.13 

18.1  °-^ 

59.21 

.24 

72.7  ^" 

15.69 

.x6 

3.3 
40.3 

^  .-      .12 
38.62 

x.x 

44.4 

25.04 

.10 

1.0 
35-4     ^ 

26.9 

13.73 

.16 

0.9 
17.2 

59.52 

.31 

69.6^" 

1 5^88 

.19 

3.4 

37.9     , 

38.78 

43.0  ^- 

25.18 

•14 

34.8 

Oct.    6.9 

13.92 

.19 

£            I.I 
16.  I 

59.91 

>39 

66.6^° 

16.12 

•24 

2.5 
35.4 

3^-97     „ 

1.5 

41.5  \ 

25-36 

.18 

0.3  ' 
34-5 

.23 

0  1.3 

•45 

^    0  2.8 

.38 

3.4 

.33 

1.6 

.31 

0.0 

16.9 

14.14 

14.8 

60.36 

T^«/ 

63.8 

16.40 

33.0 

39.19     ^ 

39-9    „ 

25.57 

34.5 

.26 

1.5 

.51 

3.6 

.31 

2.3 

.26 

x.8 

.24 

0.4 

26.8 

14.40 

t% 

13.3      ^ 

60.87 

61.2 

16.71 

30.7 

39.45        a 

38.1 

25.81 

34-9 

Nov.    5-8 

14.68 

.38 

II. 6 

61.44 

•57 

58.9  '•' 

17.06 

.35 

0     2.3 
28.5 

.38 
39.73 

^      1.9 
36.2 

26.09 

.38 

35.8  "•' 

f% 

^\ 

.30 

1.7 

.61 

1.9 

.38 

_     2.0 

.31 

1.9 

.30 

1.2 

15.8 

14.98 

9.9 

62.05 

57.0 

17-44 

26.5     a 

40.04 

34.3 

26.39 

37.0     ^  , 

25.8 

15.30 

.33 

0.0 

62.69 

.64 

1*5 
55.5 

17.84 

.40 

X.8 
24.7 

-    -33 
40.37 

1.9 
32-4     \ 

26.71 

.32 

38.6  '-' 

Dec.    5-7 

15.63 

.33 

6.2 

63-35 

.66 

-  0.9 
54.6 

18.25 

.41 

1.4 
23.3 

.34 
40.71 

30.6 

27.03 

.32 

-  2.0 
40.6 

1 

.33 

1.8 

.65 

0.5 

.41 

x.x 

.34 

J.7 

.32 

2.1 

15-7 

15.95 

^4,^ 

64.00 

^ 

54.1 

18.66 

22.2 

41.05 

28.9 

27-35 

42.7 

25.7 

16.25 

.30 

«  i«o 
2.8 

64.63 

.63 

o.x 
54-2 

19.06 

.40 

0.7 
21.5 

.32 
41.37 

i'5 
27.4 

27.66 

.31 

2.4 

45-1 

35-6 

16.54 

.39 

1.3           65.21 

.58 

0.7 
54.9 

19.43 

•37 

0.3 
21.3 

41.67 

1.2 
26.2 

27.95 

.39 

-c  2.5 

47-6 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

/?  Leonis  Minoris. 

a 

Antliae. 

9Draconis  (H.). 

P 

Leonis. 

41  Leonis  Minoris. 

Mean 

f 

Solar 
Date. 



Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

North. 

South. 
0      « 

North. 

North. 

North. 

h 

m 

0       . 

h 

m 

h     m 

0       * 

h 

m 

0      • 

h 

m 

e 

10   22 

+37  1 1 

10    22 

-3034 

ID  26 

-I-7612 

ID  2 

7 

+  947 

1038 

+2341 

Jan.    0.7 

s 
17.64 

99 

58.1 

s 

44-30 

n 

25.1 

s 
53-43 

23.0 

s 
43.35 

g\ 

70.9 

8 
9.55 

32.7 

10.6 

17.96 

.3a 

0.4 
57^7 

44-58 

.28 

28.0  '•» 

0.91 
54-34  ^ 

1.3 
24.2 

43.63 

.28 

69.4  '•' 

9.85 

.30 

x.o 

31.7   0 

20.6 

18.25 

.29 

0.0 
57-7 

44.82 

.24 

2.9 
30.9 

6. 79 
55-13     ' 

'•7 
25.9 

43.88 

.25 

68.0  ••* 

10.12 

.37 

0.8 
30.9 

30.6 

18.49 

.24 

0-5 
58.2     ' 

45.02 

.20 

3-0 
33-9 

«  0.65 
55.78 

0        *-2 

28.1 

44.08 

•20 

66.9          „ 

10.34 

.22 

4:  0.3 
30.6 

Feb.    9.6 

18.67 

.18 

0.8 
59.0 

45.16 

.14 

,A  ft  *-9 
36.8 

c       0.49 
56.27 

g.  2.5 
30.6 

44-23 

•15 

66.1 

10.52 

.18 

0.1 
30.5 

.12 

I.I 

.09 

9% 

0.30 

2.8 

•II 

0.6 

.13 

0-3 

19.5 

18.79 

60.1 

45-25 

39-6     . 

56.57 

33.4 

44-34 

^ 

65.5 

10.65 

30.8 

Mar.   1.5 

18.86 

.07 

61.4 

45*29 

-04 

2.6 
42.2 

,    -      0.13 
56.69 

-c      3.0 
36.4 

44.40 

.06 

^       0^3 
65.2 

10.72 

.07 

0.6 
31.4     „ 

11.5 

18.86 

.00 

63.0 

45.28 

.01 

44-6 

56.62  *^-°^ 

3.0 
39.4 

44.42 

.02 

_       0.0 
65.2 

10.75 

.03 

0.8 
32.2 

21.4 

18.81 

•05 

64.6 

45-23 

.05 

0 

^     2.1 
46.7     , 

56^38  °-^* 

3.0 
42^4     , 

44-39 

.03 

^       0.3 
65.4 

10.73 

•02 

0.9 
33.1 

31.4 

18.72 

.09 

66.3"' 

45-15 

.08 

48.4  '" 

a  39 
55.99 

3.7 
45-1 

44-32 

.07 

^       0.3 
65.7 

10.67 

.06 

X.I 

34-2 

-13 

1.5 

.12 

1.4 

0.53 

2.4 

.09 

0.5 

.09 

1.3 

Apr.  10.4 

18.59 

67.8 

45-03 

49.8 

55.46     ^ 

47.5. 

44-23 

66.2 

10.58 

35.4 

20.4 

18.44 

.15 

>.         1-5 
69-3 

44.89 

.14 

X.I 

54.82 

49.6 

44.12 

■"    66.8*^* 

10.46 

.X3 

36.5 

f\ 

•17 

-  1.3 

•15 

0.8 

0.72 

1-5 

.12 

0.0 

.13 

^  X.I 

30.3 

18.27 

Q 

70.6 

44-74 

^ 

5^-7  „  , 

54.10 

51.I 

44.00 

67.4     , 

10.33 

37.6 

May  10.3 

18.09 

•  18 

71-6    ^ 

44-58 

.16 

0.3 
52.0 

a77 
53-33      ' 

I.I 
52.2 

43.87 

•13 

68.1  "^ 

IO.X8 

•15 

38.5  "' 

.x8 

0.8 

-»7 

ai 

0.78 

0.5 

.13 

^0      o.fi 

•U 

ow9 

20.3 

17.91 

0 

72.4 

44.41 

^ 

52-1 

52-55    ^ 

52.7 

43.74 

68.7 

10.04 

39.4 

.18 

0.5 

.16 

0.4 

0.78 

ao 

.12 

0.7 

-14 

0.7 

30.3 

17-73 

72.9 

44-25 

51.7     ^ 

51-77 

52.7     ^ 

43.62 

69.4 

9.90 

40.1 

.j6 

a2 

•15 

0.7 

0.75 

0.6 

•  13 

0.6 

.13 

_  as 

June  9.2 

17-57 

73-1 

44.10 

5'-°„„ 

5^-°2 

52.1 

43.50 

70.0 

9-77 

40,6 

.14 

0.1 

.15 

0.9 

0.69 

I.I 

•  XO 

^  0.6 

.13 

0.3 

19.2 

17-43 

73^o 

43-95 

50.1 

5°-33^, 

5^-°  ,  A 

43.40 

7°-^  « . 

9.65 

40.9 

.12 

0.3 

•  13 

0  0  '.3 

0.63 

1.6 

.09 

0.5 

.10 

0.3 

29.2 

17-31 

72.7 

43.82 

48.8 

49-71 

49.4 

43-31 

^ 

7^-^^ 

9.55 

41.I 

.10 

0.7 

.10 

1.6 

0  0-53 

3.0 

•08 

^  °^4 

^ 

.09 

0.1 

July    9-1 

17.21 

72.0 

43-72 

47.2 

49.18 

47-4^ 

43-23 

7'-5^ 

9.46 

41.0 

.07 

0.9 

.09 

1.7 

0.43 

3.4 

.05 

0.4 

.07 

0.2 

19. 1 

17.14 

71.1 

43.63 

45.5     „ 

48.75 

45-0  ^  - 

43.18 

71.9 

9.39 

40.8 

.04 

I.I 

.07 

<c  '-9 

0         °^3i 

3.8 

.03 

0.3 

.04 

0.4 

29.1 

17.10 

70.0 

4356 

43.6^ 

48.44 

42.2 

43.15 

72.1 

9-35 

40.4 

1            0 

.01 

^0  ^  1*4 

.03 

^  *-° 

0         0-20 

3.0 

.01 

0.1 

.03 

0.7 

Aug.    o-i 

17.09 

.02 

68.6 
1.6 

43.53 

.00 

41.6 
2,1 

48.24 
0     Jo-oS 

Ty- 

43-14 

.02 

72.2 
0.0 

9-33 

.01 

3^-7  0.8 

18.0 

17.11 

67.0 

43-53 

39-5 

48.16 

36.0 

43.16 

72.2 

9.34 

38.9 

.06 

'•7 

.03 

2.0 

_        0.06 

^  3-4 

.04 

0.3 

.03 

1.0 

28.0 

17.17 

65.3 

43.56 

37-5  ,  „ 

48.22 

32.6 

43.20 

72.0 

937 

37-9 

.09 

2.0 

.06 

1.9 

o.x8 

3.5 

.07 

0.4 

.07 

1.2 

Sept.  7.0 

17.26 

63-3 

43.62 

35.6  ,  , 

48.40 

29.1 

43^27 

71.6 

9.44 

36.7 

•  13 

2.1 

.11 

1.6 

0        0.32 

3*4 

.10 

0.6 

.09 

1*4 

17.0 

17-39 

61.2 

43-73 

34-0 

48.72 

25.7      . 

43.37 

71.0 

9.53 

35.3      ^ 

.z6 

2.1 

•15 

^  '-4 

^  0-44 

3*5 

•14 

0.8 

^ 

.14 

1.6 

26.9 

17-55 

59-1 

43.88 

n 

32-6  ,  „ 

49.16       \ 

22.2 

43-51 

70.2 

9.67 

33.7 

Oct.    6.9 

17.76 

.21 

56.8 "' 

44.06 

.18 

1.0 
3^-^„< 

0.56 
49-72  ^  . 

3.2 
19.0 

43.68 

.»7 

69.2 

9.84 

.17 

x-7 
32-0  ,  „ 

16.9 

18.01 

.25 

2-3 

54-5 

44.29 

.23 

0.6 
3''0«<, 

0.69 
50.41     -, 

3.1 
15-9      0 

43.88 

••^     68.0"' 

10.04 

.30 

1.9 
30.x 

.28 

2.3 

•27 

0.2 

0.80 

2.8 

•24 

^•5 

.34 

3.0 

26.8 

18.29 

52.2 

44-56 

30.8 

51-21     „ 

13.I 

44.12 

66.5     ^ 

10.28 

.^a 

28.1 

Nov.   5-8 

18.61 

.3a 

2.2 
50.0 

44.86 

.30 

0.4 

31-2  ^  a 

0.89 
52.10 

2.4 
10.7 

44.39 

.27 

64-9     0 

10.56 

•a8 

_  3.1 
26.0 

15.8 

18.96 

•35 

2.1 

47-9 

45.18 

•32 

0.8 
32.0 

0.97 
53.07      ' 

a          2.0 
8.7 

44.68 

•29 

_         1.8 
^3-1  ,  „ 

10.86 

.30 

3.0 
24-0  ,   , 

f% 

•37 

,      1-9 

.34 

1.4 

1.03 

«.5 

•31 

£.        '-9 

.33 

3.1 

25.8 

19-33 

t% 

46.0 

45.52 

33-4  ,  „ 

54-IO  ,  _ 

7.2 

44-99 

61.2 

ii^i9 

21.9 

.38 

^•7 

'35 

X.8 

1.07 

^         1.0 

•33 

3.0 

•34 

1.9 

Dec.    5-7 

19.71 

_ 

44-3 

45.87 

35-2, 

55-17      ' 

6.2 

45-32 

\    59-2, 

11.53 

20.0       ^ 

•38 

1.3 

•35 

2.1 

1.06 

0.3 

.33               1.9 

•35 

1.8 

15-7 

20.09 

43^0 

46.22 

37-3  ,  . 

56.23 

5.9 

45^64 

,-        57.3        B 

ZZ.88 

Z8.2 

25-7 

20.46 

.37 

I.O 

42.0     ^ 

46^55 

•  33 

«  2.5 
39.8    \ 

-  1.03 
57-26 

6-1     ^ 

45.96 

.33               1.8 
,   55.5 

12.22 

•34 

^      i»5 

35-7 

20.81 

•35 

0.6 
41.4 

46.85 

.30 

42.6 

0-98 
58.24 

_      0.8 
6.9 

46.25 

•^  53.8 '" 

12.54 

.33 

1.3 

15.5 

FIXED  STARS,  1903. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 


357 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.7 
10.6 
20.6 
30.6 

Feb.    9-6 

19-5 

Mar.    1.5 

11.5 

21.5 

31-4 

Apr.  10.4 
20.4 

30-3 

May  10.3 

20.3 

30.3 

June   9«2 

19.2 

29;  2 

July    9-2 

19. 1 

29.1 

Aug.    8. 1 

I  18.0 

28.0 

Sept.  7-0 
17.0 
26.9 

Oct  6-9 
16.9 

26.9 

Nov.  5-8 
15-8 
25.8 

Dec.    5-7 

^5-7 

.  25-7 

35-7 


V  Argtis. 


Right 
Ascension. 


h     m 
10  41 


s 
20.31 

20.73 

21.09 

21.38 

21.59 

21.73 
21.78 

^1.76 

21.68 

21.53 

21.33 
21.09 

20.81 

20.51 

20.19 

19.87 

19.54 
19.22 

18.92 

18.65 


17.94 

18.05 
18.22 
18.48 
18.80 

19.18 
19.62 
20.11 
20.62 
21.14 

21.65 
22.14 
22.59 


.4a 
.36 

.29 
.21 

.05 

.03 
.08 

•15 

.20 

.24 
.28 

.30 

•33 

.32 

.33 
.3a 
.30 
.27 

.25 


18.40 

•20 
18.20 

.15 

18.05 

^     .10 
17.95 

17.91 


.04 
.03 


•  II 

.17 
.26 

.32 
.38 

.44 
.49 
.51 
.52 
•51 

•49 
.43 


Declina- 
tion 
South. 


-.5910 


19. 1 
22.1 

25-4 
28.9 

32.6 


3.0 
3.3 
3.5 
3.7 
3.7 


36.3 

39.9 

43.4 
46.7 

49-7 


3.6 
3.5 
3.3 
3.0 
2.6 


52.3 
54.6 

56.4 

57.8 

58.7 


2.3 
1.8 

1.4 
0.9 
0.4 


59.1 
59.0 

58.4 
57-3 
55.8 

53.8 

515 

48.9 
46.2 

43.3 


40.4 

37.6 

35.1 
32.8 

31.0 


29.7 

28.9 

28.8 

29-3 
3o»4 


0.1 


0.6 


I.X 


T.5 
2.0 


2.3 
2.6 

2.7 
2.9 

2.9 


2.8 

2.5 
2.3 

1.8 
1.3 


0.8 


0.1 


0.5 


X.I 


1.7 


32.1 

34.3 
37- 1 


2.2 

2.8 


1 1  .eon  is. 


Right 
Ascension. 


h     m 
1044 


s 

0.55 
0.84 

1. 10 

1.32 

1.49 

1.61 
1.69 
1.72 
1.71 
1.66 

1.58 
1.49 

1.37 
1.25 

Z.I2 

I.OO 
0.88 
0.77 
0.67 
0.59 

0.53 
0.48 

0.46 

0.46 

0.49 

0.54 
0.63 

0.75 

0.90 

Z.09 

1.32 
1.58 
1.87 
2.17 
2.50 

2.82 

3.15 

3.45 


.29 

.26 

.22 

•17 
.12 

.08 

.03 
.01 
.05 
.08 

.09 
.12 
.12 

.13 
.12 

.12 

.II 
.10 
.08 
.06 

.05 
.03 
.00 
.03 
.05 

.09 
.12 

•15 
.19 
.23 

.26 
.29 
.30 
.33 
.32 

.33 
.30 


Declina- 
tion 
North. 


4-1 1  03 


20.3 
18.7 
17.4 
16.3 

15.5 


1.6 
1-3 


X.I 


0.8 
0.5 


15.0 
14.8 

14.8 

15.1 

15.5 

16.0 
16.7 
17.4 
18.1 
18.8 


0.2 


0.0 


0.3 

0.4 
0.5 


0.7 
0.7 
0.7 

0.7 
0.7 


19.5 
20.2 
20.8 
21.3 

21.7 


0.7 
0,6 
0.5 
0.4 
0.3 


22.0 
22.2 
22.2 
22.1 
21.8 


0.2 


0.0 


0.1 


0.3 
0.5 


21.3 
20.6 
19.7 
18.6 

17.3 

15.8 
14. 1 
12.2 
Z0.2 
8.2 


0.7 
0.9 


I.I 


1.3 
1.5 


1-7 
1.9 


2.0 


2.0 


1.9 


6.3 
4.4 

2.7 


1.9 
1-7 


S^  Chamaeleontis. 


Right 
Ascension. 


h     m 
1044 

s 
59.68 

60.73 
'^0.88 


61.61 
62.30 
62.79 

63.06 
63.12 
62.98 
62.65 
62.14 

61.46 
60.65 

59.72 
58.70 
57.61 

56.48 

55.33 

54.19 

53.09 
52.07 


51.14 

50.34 
49.70 

49.25 

48.99 

48.95 
49.13 
49.54 
50.17 
51.01 


0.69 

0.49 
0.27 


0.06 
0.14 

0.33 
0.51 
0.68 


0.81 

0.93 
1.02 
1.09 
1.13 


1.15 
1. 14 


X.IO 


X.02 


0.93 


0.80 
0.64 
0.45 
0.26 

ao4 


0.18 
0.41 
0.63 
0.84 


x.ox 


52.02 

53.19 
54-46 

55-79 
57-15 

58.47 

59-72 
60.85 


X.17 
1.27 

1-33 
1.36 

1.32 


1.25 
1. 13 


Declina- 
tion 
South. 


_8ooi 


30.8 

33.6 

36.7 
40.2 

43.9 

47.8 
51.6 

55-5 
59.2 
62.6 


2.8 
3.1 

3.S 
3.7 
3.9 


3.8 
3.9 
3.7 
3.4 
3.2 


65.8 
68.6 
71*0 
73.0 
74.4 


2.8 
2.4 


2.0 


1.4 
0.9 


75.3 
75.7 

75-5 
74.8 

73.5 

71.8 
69.6 
67.0 
64.2 
61.1 


0.4 
0.2 

0.7 
1.3 
1.7 


2.2 
2.6 

2.8 

3.1 

3.x 


58.0 
54.8 

51.9 
49.2 
46.8 


3.2 
2.9 
2.7 
2.4 
1.9 


44.9 

43-6 
42.8 
42.7 
43.3 

44.6 
46.4 

48.8 


1.3 
0.8 
0.x 
0.6 

1.3 


1.8 
2.4 


46  Leonis  Minoris. 


Right 
Ascension. 


h     m 
1047 


8 
54.17 
54-50 
54.80 
55.06 

55.27 

55-42 
55.51 
55.54 
55.53 
55.47 

55.37 
55.24 

55-09 
54.93 
54-76 

54.60 

54-44 
54-30 

54-17 
54.06 

53.97 

53.91 

53.87 
53.86 

53-89 

53.94 
54-04 
54-17 
54-34 
54-56 

54.81 
55.10 

55-43 
55-78 
56.15 

56.52 
56.89 

57.25 


•33 
.30 
.26 
.21 

.15 

.09 
.03 
.01 
.06 
.10 

•13 
.15 

.x6 

.17 
.16 

.16 

-14 
.13 

.IX 

.09 

.06 

.04 
.01 

.03 

.05 

•  10 

.13 
.17 
.22 

.25 

.29 
.33 
.35 
.37 
.37 

.37 
.36 


Declina- 
tion 
North. 


+34  43 

59.8 


59.1 
58.8 

59.0 

59.5 

60.4 
61.6 
63.0 
64.6 

66.2 


0.7 
0.3 


0.2 


0.5 
0.9 


X.2 


X.4 
X.6 
1.6 
X.6 


67.8 
69.4 
70.8 
72.0 
72.9 

73.6 
74.1 
74.3 
74.1 

73-7 


1.6 

1.4 
x.2 

0.9 
0.7 


0.5 
0.2 


a2 


0.4 
0.7 


73.0 
72.x 

70.9 
69.4 

67-8 

66.0 

63.9 
61.8 

59.5 
57.1 


0.9 

x.2 
1.5 

X.6 

X.8 


2.1 


2.1 
2.3 

2-4 

2.4 


54.7 

52.3 
50.0 

47.9 

46.0 


44.4 
43.1 

42.1 


2.4 

2.3 


2.1 


1.9 

1.6 


1-3 
x.o 


Groombridge  1706. 


Right 
Ascension. 


h     m 
10  52 

s 
13.36 


Declina- 
tion 
North. 


14.46 

15.45 
16.28 

16.94 

17.40 
17.64 
17.68 
17.50 

17.13 

16.59 
15.90 

15.  II 

14.23 

13.31 

12.38 
IZ.46 
10.58 

9.77 
9-05 

8.44 

7.94 
7.58 
7.36 
7.28 


7-35 
7.58 

7.96 
8.49 
9.17 


X.IO 


0.99 
0.83 
0.66 

0.46 


a24 
0.04 
ax8 

Ob37 
0.54 


0.69 
0.79 
0.88 
0.9a 
0.93 


a92 
0.88 
0.81 
a72 
0.61 


0.50 
0.36 
0.22 
0.08 
ao7 


0.23 
a  38 
0.33 
0.68 
0.82 


0.95 
10.94 

^^  1.06 
12.00 

X.X4 

1.20 

14-34 

X.23 


15-57 

16.78 
17.94 


I.2X 

X.I6 


+78  16 


60.2 
61.1 

62.6 

64.6 
67.0 

69.8 
72.8 

75.9 
78.9 

81.8 


0.9 
X.5 


2.0 


2.4 

2.8 


3.0 

3.x 

3.0 

S.9 

2.6 


84.4 

86.7-' 

88.6  '•» 
X.3 

90.8*^' 


91.0 

90.7 

89.9 
88.5 

86.7 

84-4 
81.8 

78.8 

75.6 

72.2 

68.7 
65.1 
61.5 

58.0 

54-7 


0.2 


0.3 

a8 

x.4 
x.8 

2.3 


2.6 
3.0 
3.2 
3.4 
3.5 


3.6 
3.6 
3.5 
3.3 
3.0 


51.7 
49.0 
46.6 
44-8 
43-5 

42.8 

42.7 
43-3 


2.7 
2.4 

1.8 

1.3 
0.7 


0.1 
0.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

1 

n  Ursae  Majoris. 

V  Octantis. 

/ 

'  Leonis. 

V'  Ursae  Majoris. 

1 

1 

f)  Leonis. 

Mean 

» 

Solar 
Date. 

1 

1 

Right 

Declina- 

RiRht 

Declina- 

Right     i  Declina- 

Right      '  Declina- 

Right 

Declina- 

AscensioxL 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

North. 

South. 

North. 

North. 

m 

North. 

h 

m 

0      « 

h     m 

0      > 

h 

m 

0      • 

h 

m 

0       » 

h 

0 

1057 

+6215 

1059 

—8404 

II  01 

4.    228 

II  04 

+4500 

II    08 

-f-2I  02 

Jan.     0.7 

s 
45-47 

9f 

67.1 

8 
71.06 

6.1 

s 
58.32 

99 

49.1^ 

s 
13-43 

70.6 

s 
57-82 

99 

66.0 

ia7 

46.01 

.54 

67-4      a 

72.85  "^ 

8.6*' 

58.61 

.29 

2.0 
47.1 

13.82 

.39 

0.4 
70.2 

58.14 

.32 

64.7"^ 

20.6 

46-50 

.49 

68.2  °-' 

1-54 
74-39 

XI.5"' 

58.87 

.26 

45.4      . 

14.17 

.35 

O.Z 

70.3     ^ 

58.42 

.28 

63.6  ••' 

30.6 

46.91 

.41 

69.6  '•♦ 

^      1.24 

75-63 

X4.8  "-l 

59.10 

.23 

43-8 

14.48 

.31 

0.6 
70.9 

58.67 

.25 

^  0.6 
63.0 

Feb.   9*6 

47-25 

.34 

1.8 
71.4 

_       0.91 

76.54  ^ 

X8.4  '•* 

59-28 

.18 

1.3 
42.5     , 

14.72 

.24 

z.o 

71.9 

58.87 

.20 

£  0.3 
62.7 

.34 

3.3 

0.57 

3.8 

.14 

Z.l 

.19 

1.4 

.16 

0.0 

19.5 

47-49 

73-6  ,  , 

77-"^^, 

22.2 

59.42 

4M^, 

14.91 

73-3     , 

59.03 

1 
62.7 

Mar.   1.5 

47.64 

.15 

7«-'  r 

0.23 
77-34 

^       3.8 
26.0 

59-51 

.09 

0.7 
40.7  ^ , 

15-03 

.12 

i«7 
75.0 

59-14 

.IZ 

£  0-4 
63.1 

IX.5 

47.69 

.05 

78-8  r 

O.ZI 

77-23 

3.9 
29-9      „ 

59.56 

.03 

0^5 
40-2  ^  , 

15.09 

.06 

£.      ^-9 
76-9 

59.20 

.06 

a6 
63.7      a 

21.5 

47.65 

.04 

8,.5  ' 

^         0-44 
76.79 

3.8 
33.7      ^ 

59-56 

.00 

0.3 
39-9^. 

15.09 

.00 

2.Z 
79.0. 

59.21 

.01 

_  0.8 
64.5 

31.4 

47«52 

•13 

«"•'   ■ 

£        0-74 
76.05      ' 

3.6 
37.3 

59.53 

.03 

39-8  ^, 

15-03 

.06 

8i.x 

59.18 

.03 

^  '-0 
65-5 

.19 

».5 

i.oa 

'      3.3 

.06 

0.2 

.10 

2.Z 

.06 

z.z 

Apr.  10.4 

47-33 

_^ 

86.6 

75-03      , 

4a6 

59.47 

A 

40.0^, 

14.93 

83.2 

59.12 

66.6 

20.4 

47.07 

.ao 

88.9  *"^ 

73-76      - 

-  3.0 
43.6 

59.39 

.08 

0.3 
40.3 

14.78 

.15 

85..  ••' 

59-03 

.09 

^  a  ^.2 
67.8 

30.4 

46.76 

.31 

90.8 '•» 

0  ^-48 
72.28    I 

^      a-7 
46.3 

• 

59.29 

.zo 

0.4 
40.7^. 

14.61 

.17 

86.9  '•* 

58.92 

•  zz 

68.9    *'' 

May  10.3 
^0.3 

46-43 
46.07 

•33 
.36 

1-5 

x.o 
93-3^^ 

-    ^.67 
70.61 

68.86  '•"' 

2.2 
48.3 
^     ^  1.8 
50.3 

59.18 
59.06 

•  XX 

•  IS 

0.5 
^'•'  0.6 

14.42 
14.22 

.19 
.20 

88.3  '•* 

58.80 
58.67 

.Z2 

-13 

Z.Z    > 

70.0 
0.9 

70.9 

•33 

0.6 

x.9a 

Z.2 

.Z2 

0.7 

.20 

0.8 

.13 

0.9 

30.3 

45-72 

93-9  ^ , 

66.88 

51.5      ^ 

58.94 

42-5  ^  . 

14.02 

90.3^ 

58.54 

71.8 

Tune   9'^ 

45-37 

•35 

0.x 
94.0 

£         1.96 
64.9a 

0.6 
52.1 

58.82 

.12 

0.6 
43.1     , 

i3-8a 

.20 

a   0*-5 
90.8         ^ 

58.41 

.13 

0.7 

72.5 

19.2 

45-03 

.34 

0.3 
93-7  ^  ^ 

£          x-97 
62.95       ^ 

O.Z 

52.2 

58.71 

.IZ 

43-8  ^  [ 

13-63 

.19 

0.Z 

90.9 

58.29 

.Z2 

0.5 
73-0 

29.2 

44-73 

.30 

92.8  ^ 

^           1-93 

61. oa 

51.8  °-^ 

58.61 

.ZO 

0.7 
44-5     , 

13-45 

.z8 

<  0-3 
90.6 

58.18 

•  ZZ 

0.3 
73.3 

July    9-2 

44-46 

.27 

.83 

Z'3 

Z.84 

sa-*"  ..68 

50.8 
1.5 

58.52 

.09 
.07 

0.7 

13-30 

.15 
.13 

Z.o 

58.08 

.ZO 

.09 

a2 
73-5^, 

Obl 

19.1 

44-23 

A 

89.8 

57- Sa     . 

49*3 

58.45 

45-8  „  . 

13.17 

88.9 

57-99 

73-4 

29.1 

4405 

.18 

87.8  ^; 

,       1.48 
56.04 

2.0 
47-3 

58.39 

.06 

0.0 

46.4 

13-07 

.zo 

87.6  '\ 

57.92 

.07 

0.2 
73-2 

Aug.   S.  z 

43-92 

.13 

^J--*  ■ 

54.81  ''1 

2.4 
44.9 

58.35 

.04 

46.8  ^* 

12.99 

.08 

86.0 

57.88 

.04 

0.5 
72.7^^ 

z8.i 

43.84 

.08 

8,.7  *•' 

53-8«  "'' 

2.7 
42.2 

58.33 

.02 

0.4 
47-2  ^  , 

12.96 

-03 

84..  ;•» 

57-85 

.03 

0.6 
72.1 

^> 

^% 

•01 

0  2-9 

a  0.60 

9.0 

^% 

.01 

0.2 

.oz 

a             2.2 

.01 

0.9 

28.0 

43.83 

79-8 

53.28                     39.2    -        1 

58.34 

47-4^ 

12.95 

81.9 

57.86 

71.2 

♦ 

.04 

3.1 

0.24 

3.  J 

.03 

0.0 

-04 

2.4 

.03 

z.z  ( 

Sept.  7-0 

43.87 

76.7 

53-04 

36.1 

58.37 

47-4  ^  ^ 

12.99 

^ 

79.5^ 

57.89 

70.1 

17.0 

43-98 

.11            3.31 
R    73-4 

0  0.14 

53-18 

3.1 
33-0 

58.44 

.07 

0.2 

47-2^ 

13-07 

.08 

2.5 

77.0 

57-95 

.06 

68.8  '•' 

26.9 

44.16 

.18 

3.2 
70.2 

0.53 

53-71 

3.1 
29.9 

58.54 

.10 

4^-8  ^  ^ 

13.19 

.Z2 

2.7 
74.3 

58.05 

.10 

67.3-' 

Oct.    6.9 

44.41 

.25 

66.9  ^'^ 

^    0.90 

54.61   ^ 

2.9 
27.0 

58.68 

.14 

0.6 
46.2 

13-36 

•17 

71.6'-' 

58.18 

.13 

65.6  '•'  , 

16.9 

44-73 

.3a 

_        3-2 

63.7 

0     »-26 

55-87 

2.5 
24.5 

58.85 

.17 

1.0 
45-2 

13.58 

.22 

68.8  *•' 

58.36 

.18 

63.8  •••' 

.38 

3.0 

1.57 

2.1 

.2Z 

z.2 

.27 

2.8 

.21 

2.0 

26.9 

45." 

60.7     « 

57.44   fi 

22.4 

59.06 

44.0 

13.85 

66.0 

58.57 

61.8 

Nov.    5.8 

45-55 

•44 

2.8 
57-9    . 

X.83 

59-27 

».7 
20.7 

59.30 

.24 

426  ,  , 

14.16 

.31 

-       2.7 
63-3 

58.82 

.25 

59.6 

15.8 

46.05 

.50 

2.S 
55-4 

-         2.04 

I.O 

19.7 

59-58 

.28 

«-7 
40.9 

14-51 

.35 

60.8  '•' 

59-11 

.29 

2.1 

57-5 

25.8 

46.60 

.55 

3.1 

53.3 

2.16 

63-47 

0.4 
19-3 

59.88 

.30 

1.9 
39-0,^ 

14.89 

.38 

58.5  ^-^ 

59.42 

•31 

2.2 

55.3 

Dec.    5-8 

47.17 

.57 

^  '-7 
51.6 

^5-68 ::" 

19,6 

60.19 

.3» 

2.0 

37-0  ,  « 

15.30 

.41 

£.     2.0 
56.5     ^ 

59-75 

.33 

2.1 

53-2 

.59 

1.2 

a.  19 

0.9 

.32 

2.0 

.42 

1.6 

.34 

2.0 

15-7 

47.76 

^CB 

50-4     . 

^7-87  ,  ^ 

20.5 

60.51 

35-0  ,  , 

15,72 

54.9 

60.09 

51.2        _ 

25-7 

48.34 

.58 

'  0.6 
49-8 

2.08 
69.95 

1.6 
22.1 

60.83 

•32 

2.Z 

32-9  .  ^ 

16.14 

.42 

1.2 

53.7 

60.43 

•34 

i.S 
49-4 

35-7 

48.91 

.57 

^    „  0.0 
49.8 

7^.87  '•" 

2.Z 
24.2 

61.23 

.30 

3.0 
30.9 

16.54 

.40 

0,7 
53.0 

60.75 

.32 

1.5 

47-9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

V  Ursae  Majoris. 

f^  Crateris. 

T 

Leouis. 

A  Dracofiis. 

f  Hydrae. 

Mean 

Solar 
Date. 

1 

1 
1 

Right 

Declina- 

RiRht 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

1 

Ascension. 

tion 

Ascension. 

tion 

AscensiozL 

tion 

AscensioiL 

tion 

Ascension. 

tion 

1 

J 

North. 

South. 

North. 

North. 

South. 

h 

m 

0       • 

ta 

m 

e 

h 

m 

0      • 

h 

m 

0       * 

h 

m 

0       ' 

II  I 

3 

+3336 

II  I 

4 

-14 15 

II  22 

+    323 

11  25 

+6951 

II  28 

-31  19 

Jan.    0.7 

8 
15.13 

M 
69.1 

8 
30.46 

13.8 

8 
57.76 

0 
19.3 

8 
39.24 

36.6 

8 
15.00 

Z0.2 

10.7 

15-47 

•34 

68.1  ^" 

30.76 

.30 

16.2  "-^ 

58.06 

.30 

2.0 

17-3 

39.95 

.71 

36.8  -\ 

15-33 

•33 

0  «.fi 
12.8 

20.7 

15-79 

.3a 

67.6"' 

31.04 

.28 

X8.5  "' 

58.34 

.28 

15.6   ; 

40.62 

.67 

-  0.8 
37.6 

15.64 

.31 

2.7 
15-5     ' 

30.6 

16.06 

.27 

67.6"° 

31.27 

.83 

20.8  *» 

58.58 

.24 

1.6 
14.0 

41.20 

.58 

1.4 
39.0 

15.90 

.26 

^2.8 
18.3     „ 

Feb.    9-6 

16.29 

.23 

68.0°-^ 

31.46 

.19 

2.x 
22.9 

58.78 

.20 

1.3 
12.7 

41.69 

•49 

1.9 
40.9 

16.  H 

.21 

2.8 

.17 

0.7 

.15 

2.0 

.16 

1.0 

.38 

2.3 

.17 

2.8 

19.6 

16.46 

68.7 

3I.6X 

24.9       a 

58.94 

11.7 

42.07 

43.2      , 

16.28 

23-9     ^ 

Mar.    1.5 

16.58 

■  xa 

69.8 

31-71 

.10 

_      1.8 
26.7 

59.06 

.12 

0.7 
Il.O 

42.32 

•25 

2.7 
45-9 

16.40 

.12 

^        2.6 

26.5 

11.5 

16.65 

.07 

1.3 
7I-I     « 

31.77 

.06 

28.2  ••' 

59.12 

.06 

0.5 
10.5 

42.45 

.13 

48.8  *-^ 

16.48 

•08 

2.5 

2Q.O 

.02 

X.6 

.02 

1.3 

.03 

0.2 

.ox 

2.9 

.02 

2.2 

21.5 

16.67 

72-7     , 

31.79 

29.5     ^ 

59.15 

10.3 

42.46 

51.7 

16.50 

31.2 

^      ^a 

.04 

1.6 

.02 

1.0 

.01 

0.0 

.12 

3.0 

•OX 

2.0 

31.5 

16.63 

74-3    , 

31.77 

3°-5  ^  , 

59-14 

^°-3  .  . 

42.34 

54.7 

16.49 

33-2      ^ 

.07 

1-7 

.05 

0.8 

.04 

0.2 

.21 

2.7 

.05 

1-7 

Apr.  10.4 
20.4 

16.56 
16.46 

.10 

7^-^  x.6 

77-6     _ 

31.72 
31.64 

.08 

«  0.5 

59.10 
59.04 

.06 

10.5 
10.8"^ 

42.13 
41.81 

.32 

57-4  ,  fi 
_       2.0 

60.0 

16.44 
16.37 

.07 

34-9  ^  ^ 
^      1.4 
36.3 

^ 

.13 

x.6 

.09 

0.3 

r\ 

.09 

0.5 

.39 

-       2.2 

.10 

I.X 

1          30.4 

16.33 

79-2 

31-55 

3*-^^, 

58.95 

"•3.« 

41.42 

62.2 

16.27 

37.4      a 

May  10.4 

16.19 

.14 

80.6  '•♦ 

31-44 

.11 

0.1 
32.2 

58,85 

.10 

0.6 
11.9 

40.98 

-44 

64.0 

16.15 

.12 

«      0.8 
38.2 

9 

20.3 

16.03 

.x6 

«        I.I 

81.7 

31.32 

.12 

a2 
32.0 

58.74 

.IX 

Z2.6 

40.50 

.48 

65.4  '•: 

16.02 

•13 

«      0.5 
38.7 

.16 

I.O 

.12 

0.4 

.11 

0.6 

.51 

0.8 

.15 

0.1 

30.3 

15.87 

82.7 

31.20 

31.6 

58.63 

13.2 

39.99 

66.e 

15.87 

38.8 

June  9*3 

15.72 

.15 

a6 
83.3^ 

31.08 

•  12 

o>S 

3^-'    ! 

58.52 

.IZ 

0.7 

'3-9  „, 

39-48 

•5« 

66.3''' 

15.73 

•14 

38.6  ^" 

19.2 

15.57 

-»5 

83.7  "* 

30.96 

.12 

0.7 
30.4 

58.41 

.11 

Z4.6 

38.98 

.50 

66.3" 

15-58 

•  15 

38.1  ''I 

29.2 

15-43 

.14 

83.8  °'^ 

30.85 

.11 

0.9 
29.5 

58.30 

.XX 

0.7 
^5-3^, 

38.50 

.48 

65.6°-^ 

15-44 

•U 

0.8 
37-3  J  J 

July    9-2 

i5*3i 

.12 

0.3 
83.5     . 

30.75 

.xo 

»      i-o 
28.5 

58.21 

.09 

0.6 

38.06 

.44 

^             '.3 
64.3 

15.30 

•14 

36.2 

.IX 

0.5 

.09 

I.I 

.09 

0.6 

•  39 

1.7 

.13 

^•3 

19.2 
29.2 

15.20 

15*12 

.08 

82.2 

30.66 
30.58 

.08 

I.I 
26,3 

58.12 
58.05 

.07 

16.5 

0.3 
17.0 

37.67 
37.33 

.34 

62.6 
_           2.1 
60.5 

15.17 
15.06 

•  IZ 

^'^  X.5 
33-4     p 

Aug.   8.1 

15.05 

.07 

1.0 

81.2 

30.52 

.06 

T.2 

25.1 

57.99 

.06 

0.4 
17.4     , 

37.06 

.27 

58.0  *•' 

14.96 

•10 

Z  1^8 
3i^6     _ 

18. 1 

15.02 

.03 

'•3 
79-9    ^ 

30.49 

.03 

1.2 
23.9, 

57.96 

.03 

0.3 
'7'7^, 

36.86 

.20 

2.8 
55.2 

14.90 

.06 

«  1.8 
29.8     „ 

28.1 

15.01 

.01 

i.fi 
78.3     « 

30.47 

.02 

22.8 

57.94 

.02 

0.2 
17.9 

36.73 

.13 

3.1 
52.1 

14.86 

.04 

28.0 

.03 

1.8 

.02 

z.o 

.02 

ax 

.04 

3.3 

.01 

X.8 

Sept.  7-0 

15.04 

.06 

30.49 

.05 

21.8 

0.8 

57.96 

.04 

17.8 
-  0.2 

36.69 

.05 

48.8 

3.4 

14.85 

.03 

26.2 

1.8 

17.0 

15.10 

74.6 

30.54 

21.0 

58.00 

A 

17.6 

36.74 

45.4      . 

14.88 

24.4 

27.0 

15.20 

.10 

2.2 

72-4  ,  , 

30.63 

.09 

0.6 
20.4 

58.08 

.08 

0.5 
17.1 

36.88 

.14 

41.8  ^-^ 

14.96 

.08 

1.5 
22.9 

Oct.    6.9 

15-34 

.14 

2.3 
70.1 

30.76 

.13 

0.3 
20.1 

58.20 

.12 

16.4 

37-" 

.23 

38.3^-' 

15.08 

.12 

1.2 
21.7 

16.9 

15.52 

.18 

67.6^*' 

30.92 

.x6 

0.0 
20.1 

58.36 

.16 

1.0 
^5-4     ^ 

37.44 

.33 

34-8  '-' 

15.25 

.17 

20.8 «"' 

1 

.23 

2.4 

.21 

0.4 

.19 

1.2 

.43 

3.3 

.22 

0.6 

1 

26.9 

15.75 

65.2 

31.13 

20.5 

58.55 

14.2 

37.87 

31-5 

15.47 

20.2 

Nov.    5-9 

16.01 

.26 

62.7 "' 

31.38 

.25 

0.7 
21.2 

58.78 

.23 

1.5 

12.7 

38.38 

.51 

Q      3.1 
28.4     „ 

15.73 

.26 

O.X 

20.1 

15.8 

16.32 

.3» 

60.2  '•' 

31.65 

.27 

I.I 

22.3 

59.04 

.26 

i'7 
Il.O 

38.97 

.59 

-  2.8 
25.6 

16.02 

.29 

0.4 
20.5 

"33 

a.3 

.30 

r>   '-S 

.29 

Z.9 

^ 

.66 

2.3 

.33 

0.9 

25.8 

16.65 

57-9 

31.95 

23.8 

59.33 

9.1 

39.63 

23-3 

16.35 

21.4 

.36 

0  a.J 

.32 

1.7 

^ 

.32 

2.0 

•71 

2.0 

•35 

1.3 

Dec.    5-8 

17.01 

55.8 

32.27 

25.5 

59.65 

7-',, 

40.34 

21.3 

16.70 

22.7       : 

.37 

1.9 

.33 

2.0 

.32 

.2.1 

•75 

1.3 

.36 

1.7 

15-7 

17.38 

53-9 

32.60 

27.5 

59.97 

5-°., 

41.09 

20.0 

17.06 

24.4 

-37 

1.5 

.33 

2.2 

^ 

.32 

2.1 

^^ 

.75 

0.8 

•35 

/-     2.1 

25.7 

17-75 

52.4 

32.93 

29.7 

60.29 

^•9    ^ 

41.84 

19.2 

17.41 

26.5 

35.7 

18. 1 1 

.36 

1.2 
51.2 

33.24 

.31 

2.3 
32.0 

60.60 

.31 

2.0 
0.9 

42.59 

•75 

0.2 
19.0 

17.76 

.35 

28.9  '•* 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

f 

1 

V 

Leonis. 

;^  Ursae  Majoris. 

P  Leonis. 

y  Ursaj  Majoris. 

IT 

Virginis. 

Mean 

• 

Solar 
Date. 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

South. 

m 

North. 

North. 

North. 

North. 

h 

m 

0      t 

h 

0       t 

h 

m 

0      t 

h 

m 

0              » 

h 

m 

0       . 

|I 

—    017 

II  40 

+4818 

II  44 

+  1506 

II  48 

+5413 

II   SS 

+    708 

Jan.    0.7 

s 
59-73 

22.4 

6 
56.13 

« 

99 

43-0  ^  , 

8 

7-34 

99 

41-7       , 

s 
44.00 

99 

42.6 

s 
54.72 

99 

72.0 

10.7 

60.04 

.31 

2.0 
24.4 

56.56 

.43 

0.7 
42.3 

7.66 

-3a 

1.7 
40.0 

44.47 

.47 

0.6 
42.0 

55.03 

.31 

1.9 
70.1 

20.7 

60.32 

.28 

26.3 

56.95 

.39 

ai 
42.2 

7.96 

•30 

38.6  '•" 

44.91 

.44 

0.0 
42.0 

55-33 

.30 

68.4  '•' 

30.6 

60.57 

.2S 

28.1 

57-30 

.35 

0.4 

8.22 

•26 

X.X 

37-5 

45-31 

.40 

_  0.6 
42.6 

55-60 

.27 

66.9  '•' 

Feb.    9-6 

60.77 

.20 

29.6 

57.61 

.31 

0.9 
43.5     , 

8.45 

.a3 

0 

36.8  °-^ 

45.65 

-34 

43-6    ^ 

55.82 

•23 

^     «  I.I 
65.8 

.17 

1.2 

.24 

1-3 

.18 

0.4 

.28 

x.6 

.19 

0.9 

19.6 

60.94 

30.8 

57.85 

g% 

44.8  ,  . 

8.63 

36.4 

45.93 

45-2 

56.01 

64.9 

Mar.  1.6 

61.06 

.la 

0\ 

0.9 
31-7 

58.03 

.18 

8.77 

.14 

36.3 

46.14 

.21 

2.0 
47.2 

56.16 

.15 

64.4 

II-5 

61.14 

.08 

0.7 
32.4 

58.14 

.11 

0  ^  2.0 
48.6 

8.86 

.09 

_     0.2 
3^-5  ^  . 

46.27 

.13 

2.3 
49-5 

56.26 

.10 

£        0.3 
64.1 

21.5 

61.18 

.04 

0.5 
32.9 

58.18 

.04 

2.3 
50-9  -  , 

8.91 

.05 

0.5 
37.0 

46.33 

.06 

52.0    \ 

56.32 

.06 

_^      0.0 
64.1 

31-5 

61.18 

.00 

0.2 
33.1 

58.17 

.ox 

2.3 
53.2^^ 

8.92 

.01 

0.7 
37-7  ^  ^ 

46.32 

•01 

_  2.6 
54.6 

56-35 

.03 

A        °-3 
64.4 

.04 

0.0 

.07 1 

3-4 

.03 

0.9 

•07 

2.5 

.01 

0.4 

1  Apr.  10.4 

61.14 

33-1 

58.10 

55-6  ,  , 

8.89 

38.6 

46.25 

57.1 

56.34 

64.8 

20.4 

61.09 

.05 

o.a 
32.9 

57.99 

•  IX 

a- 3 
57.9^ 

8.84 

.05 

0 

_  1.0 
39.6 

46.12 

•13 

59.6 

56.30 

.04 

_         0.6 
65-4 

30.4 

61.01 

.08 

32.6 

57.83 

.16 

60.0 

8.76 

.08 

40.6 

45.95 

*^y 

2.2 

61.8 

56.24 

.06 

66.1  "^ 

May  10.4 

60.92 

.09 

0.5 
32.1 

57.65 

.18 

61.8  '•* 

8.66 

.10 

_  I.O 

41.6 

45-74 

.21 

2.0 
63.8 

56.16 

.08 

^.     0.8 

20.3 

60.81 

.11          _  0.5 

31.6   , 

57.45 

•  20 

«3-3  ;•! 

8.56 

.10 

42.6 

45.51 

.23 

^         ».7 
65.5 

56.06 

.10 

0w8 
67.7      a 

.XI 

O.D 

.2X 

x.a 

.12 

X.O 

.26 

X.2 

.10 

0.8 

30.3 

60.70 

.11 

3I-0 
0.7 

57.24 

.22 

^•5  0.8 

8.44 

•  X2 

^3-60.8 

45.25 

.86 

66.7 

^        0.8 

55.96 

.XX 

S'^-" 

June  9«3 

60.59 

3°-3     ' 

57.02 

65-3  „ 

8.32 

44.4  ^ .. 

44.99 

67.5 

55.85 

69.3 

J 

19-3 

60.48 

.XX 

^  0-7 

56.80 

•2a 

«5-7  r 

8.20 

.la 

0.7 
45-1     . 

44.73 

.26 

£      0.4 

67.9 

55-74 

.IX 

0.7 
70.0 

29.3 

60.37 

.XX 

28.9"' 

56.60 

.20 

^5-6 : 

8.09 

.11 

0.6 
45-7  „  , 

44.48 

.25 

67.8 

55.63 

•  XI 

0.7 
70.7      , 

Ijuly    9-2 

60.27 

.10 

28.2  ""' 

56.40 

•  20 

^s-"  r 

7.98 

•  XX 

^^•^  l\ 

44.24 

.24 

^       0.5 

67.3 

55.52 

.11 

0.6 
71.3 

J         * 

.09 

0.7 

.17 

0.8 

1 

.10 

0.2 

.23 

X.O 

•  XO 

0.5 

19.2 

60.18 

«7>5    , 

56.23 

64-4 , , 

7.88 

46.3 

44.02 

66.3 

55.42 

71.8 

29.1 

60.11 

.07 

'^■''  Z 

56.07 

.16 

^3.1  ,  . 

7-79 

.09 

46.4 

43-83 

.19 

^        ^-4 
64.9 

55-33 

.09 

0.4 
72,2 

Aug.   8.1 
18. 1 

60.04 
60.00 

.07 
.04 

0.6 
26.2 

25-8  „  ! 

55.94 
55*85 

.J3 

.09 

X.6 
61.5 

59-6 

7.72 
7.66 

.07 
.06 

0.1 

4^-3  „, 
0.3 

46.0 

43.66 
43-54 

.17 

.13 

^        '-7 
63.2 
-        2.2 
61.0 

55.25 
55.19 

.08 

.06 

0.2 
0.  X 

72.5 

28.1 

59.98 

.02 

0.3 
25-5  „  , 

55.79 

.06 

a.  a 

57-4  ,  . 

7.63 

.03 

0.5 
45.5     , 

43.45 

.09 

58-6  r: 

55.15 

.04 

0.1 

72.4 

, 

.00 

0.2 

.03 

2.5 

.01 

0.7 

.05 

3.7 

.02 

0.2  1 

Sept.  7«o 

59.98 

*5-3^„ 

55.76 

54-9  , ., 

7.62 

44.8  ,  ^ 

43.40 

55-9 

55.13 

7*-2  ^  . 

17.0 

60.02 

.CH 

ao 
25-3  „  , 

55.78 

.oa 

3.7 

52-2  ,  « 

7.64 

.02 

43-8  ,  ^ 

43.41 

.01 

3.9 
53.0 

55.14 

.OX 

0.5 
71.7 

27.0 

60.09 

.07 

,  0.3 

55.85 

.07 

a.8 
49-4  ,  „ 

7-70 

.06 

42.6 

43-46 

.05 

49.9 

55.19 

.05 

0.7 
71.0 

Oct.    7-0 

60.19 

.10 

26.1  °-^ 

55-97 

.la 

£     3.0 
46.4 

7.80 

.10 

x-4 
41.2 

43.58 

.12 

46.6  ^^ 

55.27 

.08 

I.O 

70.0 

16.9 

60.34 

•15 

26.8  "^ 

56.15 

.18 

3.x 
43-3  ,  , 

7-93 

.13 

0 

^  1.6 
39-6  ,  ^ 

43.76 

.18 

43.3  '-^ 

55.39 

.12 

68.8  "' 

.19 

x.x 

•23 

3.1 

.18 

1.9 

.84 

3.2 

•17 

1.4  , 

26.9 

60.53 

27.9 

56.38 

A 

4°-2  ,  ^ 

8.11 

37-7  ,  „ 

44.00 

40.1 

55.56 

1 

67.4 

Nov.    5-9 
1           15.9 

60.75 
61.01 

.22 
.26 

1.3 
29.2 

30-8     - 

56.66 
56.99 

.28 
.33 

3.0 
34-4  , ., 

8.32 
8.58 

.21 
.36 

2.0 

33-6  ^  , 

44.29 
44.65 

.29 
.36 

3.1 

37-°  ,  „ 
3.0 

34-0 

55.76 
56.01 

•20 
•25 

^         1-7 

63.9 

25.8 

61.30 

.29 

57.36 

.37 

a.7 
3^-7  ,  , 

8.86 

.28 

a«a 
3^-4  ^« 

45.05 

.40 

2.7 
31.3 

56.28 

.27 

^      2.0 
61.9 

Dec.    5-8 

61.61 

.31 

1.9 

34-5, 

57.76 

.40 

a.3 
*9-4  ,  „ 

9.17 

•31 

a«3 
29.2 

45.49 

.44 

28.9  '•♦ 

56.58 

.30 

0  2.1 
59.8 

1 

.32 

2.x 

.43 

1.9 

.33 

3.x 

.47 

2.0 

.32 

3.2 

1 

15.8 

61.93 

3^-^  .  , 

58.19 

27.5 

9.50 

27.1 

45.96 

26.9 

56.90 

57-6 

25-7 

62.25 

•3a 

2.1 
38.7, 

58.63 

.44 

26.0 

9.83 

•33 

3.1 

25.0       „ 

46.44 

.48 

1.4 
25-5 

57-23 

.33 

2.1 
55-5 

'           35.7 

1 

62.56 

•31 

4a  8 

59.06 

.43 

I.O 

25.0 

10.16 

__ 

•33 

X.8 
23.2 

46.92 

.48 

0.9 
24.6 

57.55 

.32 

2.0 
535 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.7 
10.7 
20.7 

30.7 
Feb.    9-6 

19.6 

Mar.    1.6 

11.5 

21.5 

31-5 

Apr.  10.5 
20.4 

30-4 

May  10.4 

20.4 

30-3 
June  9-3 

19-3 
29.2 

July    9*2 

19.2 
29.2 

Aug.  8-1 
18.1 
28.1 

Sept.  7-1 
17.0 
27.0 

Oct.  7-0 
16.9 

26.9 

Nov.    5-9 

15-9 
25.8 

Dec.    5-8 

15.8 
25.8 

35-7 


o  Virgin  is. 


Right 
Ascension. 


h     m 
12  GO 


8 
6.64 

6-95 
7.25 

7.52 
7-75 

7-95 
8.10 

8.21 

8.27 

8.30   • 


8.29 
8.26 
8.20 

8. 12 

8.02 

7.92 
7.81 
7.70 

7-59 
7.48 

7.38 
7.28 
7.20 

7-13 
7.08 

7.06 
7.07 
7.H 
7.19 

7-31 

7-47 
7.67 

7.91 

8.18 

8.48 

8.80 

9-13 
9-45 


.31 
.30 

-27 

.23 
.20 

.11 

.06 

03 


•ox 

.03 

•06 

.08 

•zo 

.ID 

•  IZ 

•  XX 

•  II 
.11 
.10 

.10 

.08 
.07 
-05 

.02 

.01 
.04 
.08 
.12 

.z6 

.20 

-24 
-27 
.30 
.32 

.33 
.32 


Declina- 
tion 
North. 


+   915 

n 
70.8 
68.9 


67.3 
65.9 

64.8 

64.x 
63.6 

63.5 

63-7 
64.0 

64.6 
65-3 

66.  z 
67.0 
67.9 

68.8 
69.6 

70.3 
71.0 
71.6 


1.9 
X.6 
1.4 


i.z 


0.7 


0.5 

0.Z 


0.2 


0.3 
0.6 


0.7 
0.8 
0.9 
0.9 
0.9 


8 
8.94 

9.27 

9.58 

9.86 

10. 1 1 

10.31 
10.47 
10.58 
10.65 
10.68 

ia68 
10.65 
10.60 
10.52 
10.43 

10.32 

10.21 

10.08 

9.96 

9.83 

9.71 
9.60 

9.50 
9.41 

9.35 

9-31 

9-31 

9-35 
9.42 

9.55 

9.72 

9-93 
10.19 

10.48 

10.79 

11.13 

11.47 
2.01 

52.4       lii.Si 


0.8 
0.7 
0.7 
0.6 
0.4 


72.0 

72.3 
72-5 
72.5 
72.3 


0.3 
0.2 
0.0 
0.2 
0.4 


71.9 

71.3 

70.5 
69.4 

68.1 


0.6 
0.8 


i.x 


1.3 
x-5 


66.6 
64.8 
62.9 
60.8 

58.7 

56.5 
54-4 


X.8 
X.9 


2.1 


2.x 


2.2 


2.1 


e  Corvi. 


Right 
Ascension. 


h     m 
12  05 


.33 
•31 
.28 

.25 
.20 

.z6 

.IX 

.07 
.03 
.00 

.03 
.05 
.08 
.09 

.XX 
.IX 

.13 

.12 

•13 
.12 

.IX 
.10 
.09 
.06 
.04 

.00 
.04 
.07 

•X3 
.17 

.21 

.26 

•29 
•31 

•34 

•34 
•34 


Declina- 
tion 
South. 


—  22  04 


45-3 

47.5 
49.9 

52-3 
54-7 


57.0 

59-1 
61.0 

62.8 

64.3 

65.6 
66.6 
67.4 
67.9 
68.2 


2.2 


2.4 

2.4 

2.4 
2.3 


2.1 


1.9 

1.8 

1.5 
x-3 


i.o 
0.8 

0.5 
0.3 
0.0 


68.2 
68.0 
67.6 
67.0 
66.2 


0.2 


0.4 
0.6 
0.8 


65.1 
64.0 
62.7 
61.4 

6ai 


X.I 


I.x 


1.3 
1.3 
1.3 
1.3 


58.8 

57-6 
56.6 

55-7 
55-2 


55-0 
55-2 
55.8 

56.7 
58.0 


i.a 


1.0 


0.9 
0.5 


0.2 


a2 
a6 
0.9 
X.3 
1.7 


59.7 
61.6 

63.8 


x.9 

2.2 


4  Draconis  (H.). 


Right 
Ascension. 


h     m 
12  07 


37-99 
39.16 

40.27 

41.30 

42.21 


1.17 
i.ii 
1.03 
0.91 
0.74 


42.95 
43.52 

43-89 
44.06 

44-03 

43-8o 

43.40 
42.84 

42.16 
41-37 


^57 
0.37 
0.17 
0.03 
a  23 


Declina- 
tion 
North. 


+7808 


a  40 
0.56 
0.68 
0.79 
0.87 


40.50 

39-59 
38.66 

37.74 
36.85 


0.9X 

0.93 
0.92 
0.89 
0.83 


36.02 

,0.76 
35.26 


34.58 
34.02 

33.57 


0.68 
0.56 

0.45 
0.32 


33-25 
33-08 

33.06 

33.20 

33-50 

33.96 
34-58 
35-36 
36.27 

37.30 

38.41 

39.58 
40.76 


0.Z7 
0.02 
0.Z4 
0.30 
0.46 


0.62 
0.78 
0.91 
1.03 


x.xx 


1. 17 

1. 18 


56.4 

56.3 
56.8 

58.0 
59.7 

61.9 
64.6 

67-5 
70.6 

73.7 

76.8 

79-7 
82.3 
84.5 
86.2 

87-5 
88.2 

88.4 

88.0 

87.0 

85.6 

83-7 
81.3 
78.5 

75-4 


0.1 


0.5 
1.2 

X.7 


2.2 


2.7 
2.9 
3.1 
3.1 
3.1 


2.9 
2.6 
2.2 

1.7 
1.3 


0.7 
aa 
0.4 
z.o 
1-4 


x.9 

2^4 
2.8 

3-1 
3.3 


72.1 
68.5 
64.8 
61.I 

57.3 


3.6 
3.7 
3.7 
3.8 
3.6 


53.7 
50.3 

47.2 

44.4 
42.  Z 


3.4 
3.x 
2.8 

2.3 

x.8 


40-3 
39-2 
38.7 


I.I 


0.5 


y  Corvi. 


Right 
Ascension. 


h     m 
12   10 


s 
49.73 
50.06 

50.36 
50.64 
50.88 

51.09 

51.25 
51.36 
51.44 

51.48 

51.49 
51.46 

51.42 

51.35 
51.26 

51.16 
51.06 
50.94 
50.82 
50.70 

50.59 
50.48 

50.38 
50.30 
50.23 

50.20 
50.19 
50.22 
50.29 
50.41 

50.56 
50.77 
51.01 
51.29 
51.60 

51.92 
52.26 

52.59 


.33 
.30 

.28 

-24 
.21 

.16 
.11 
.os' 

.04 

.01 

.03 
.04 

.07 
.09 

.xo 
.10 

.12 
.12 
.12 
.II 
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Aug.   8.1 

8.73 

.13 

^           I.O 

67.0 

18.96 

.12 

50.6 

18.63    ''I 

2.0 
87.0 

46.10 

.xo 

0.6 

9.2 

59.38 

.13 

68.0"^ 

18. 1 

8.59 

.14 

65.6  '•♦ 

18.86 

.10 

1.3 
49*3 

18.25    "" 

84.7 '! 

46.01 

.09 

8.8 ""' 

59.26 

.X2 

67.3"^ 

28.1 

8.48 

.11 

^0 

^        ^•7 
63.9 

18.77 

.09 

48.0  '-' 

.31 
17.94 

81.9  '•' 

45.93 

.08 

8.5"^ 

59.16 

•  XO 

66.3  '" 

.08 

2.0 

.05 

X.2 

.24 

3.0 

•06 

o.a 

.08 

1.3 

Sept.  7-1 

8.40 

^^•9  .  , 

18.72 

46.8       ^ 

17.70 

78-9. 

45.87 

8-3 

59.08 

^5-o  ,  « 

17.0 

8.36 

.04 

^  a-3 

18.69 

.03 

-  1.2 
45.6 

.15 
17.55 

75.5  '• 

45.84 

.03 

8.3"° 

59.03 

.05 

<         x.6 
63.4 

27.0 

8.36 

.00 

2.6 
57-^  ,  ft 

18.70 

.01 

Z.Z 
44.5       fl 

«    •t^ 
17.48 

7«.o  »•» 

45.85 

.01 

8.5" 

59.02 

.ox 

^         ".9 
61.5/ 

Oct.    7'0 

8.40 

•04 

2.8 
54-2 

18.75 

.05 

0.8 
43.7        . 

.04 
17.52 

68.3  '■' 

45.89 

•04 

0.5 
9.0 

59.05 

.03 

2.1 
59.4 

17.0 

8.49 

.09 

2.9 
51-3 

18.85 

.10 

0.6 
43.1 

^       .13 
17.65 

64.6  "-l 

45.97 

.08 

0.7 

9-7 

59.12 

.07 

2.3 

.14 

3«x 

.15 

0.3 

.24 

3.7 

.13 

0.9 

.zx 

2.6 

26.9 

8.63 

48.2 

19.00 

42.8 

17.89 

60.9 

46.10 

10.6 

59.23 

m 

54-5     . 

Nov.    5-9 

8.83 

.20 

3«i 

45.1 

19.19 

.19 

0  0*0 

42.8 

18.24    ''' 

57.4  ^' 

46.27 

.17 

X.3 

II.9 

59.39 

.z6 

2.6 

15.9 

25.8 

9.08 
9.38 

.25 
.30 

3.0 
42.1 

3.0 
39^  I 

19.43 
19.71 

.24 

.28 

0.4 

44.0 

18.68   •** 

.54 
19.22 

54.0  "•* 

3.1 

5°-9  ^  , 

46.48 
46.73 

.21 

.23 

1.5 

'^•^  -7 
15.1 

59.60 
59.86 

.21 

.26 

2,7 

2.8 
4^-4  ,  , 

Dec.    5-8 

9.72 

•34 

36.4  '•=' 

20.02 

.31 

X.2 

45-2 

•63 
19.85     ^ 

48.3       ^ 

47.01 

.28 

X.9 
X7.0 

60.15 

.29 

»  2.0 
43-8  ,  . 

.37 

a-4 

.33 

1.5 

.69 

2.2 

•31 

2.0 

.32 

2.0 

15.8 

10.09 

34-0 

20.35 

46.7  ,  , 

20.54 

46.1 

47.32 

19.0 

60.47 

4^-2  ,  , 

25.8 

10.48 

.39 

2.Z 

31-9     , 

20.69 

.34 

48.4 

•73 
21.27       , 

1-7 
44.4 

47.64 

.32 

2.1 
2I.I 

60.82 

•35 

A     2,3 

35-7 

1 

10.87 

.39 

1.6 
30.3 

21.03 

.34 

2.1 

50.5 

•75 
22.02 

I.O 

43-4 

47.96 

•32 

2.x 
23.2 

61.  x6 

•34 

1.9 

37.0    , 

364 


FIXED  STARS,  1903. 


(CONSTANTS  OF  STRUVE  AND  PETERS.) 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

32*  Camelop.  (H.). 

a  Canum  Venat. 

&  Muscae. 

k 

Virginis. 

^' 

Virginis. 

Mean 

Solar 
Dale. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

North. 

North. 

South. 

North. 

South. 

h     m 

0       • 

h 

m 

0      t 

h 

ni 

0      • 

h 

m 

0      > 

h 

m 

0      # 

12  48 

+8355 

12  51 

+3849 

12  SS 

_7i  01 

1257 

-|.II  28 

1304 

-  501 

Jan.     0.8 

s 

•  • 

63.5      , 

s 
29.28 

ft 

77.4 

s 
37-26 

*>,_ 

14.1 

s 
21.06 

43.8 

s 
55.90 

16.0 

10.7 

2.16 
20.31 

63.0 

29.66 

.38 

1.7 
75-7 

38.06 

.80 

i«3 

15.4 

21.39 

.33 

Q   2.0 
41.8        „ 

56.22 

.32 

18. 1 

20.7 

_  2.15 

^            O.Z 

^3-^«. 

30.04 

.38 

74-6  ^  - 

38.84 

.78 

1.7 
^7-1,  « 

21.70 

.3z 

1.8 
40.0 

56.54 

.32 

z.9 
20.0 

30-7 

2. 05 
24.51  ,  ^ 

63.8  ^^ 

30.39 

•35 

0.6 
74.0 

39.56 

.7a 

2.2 

19.3 

22.00 

•30 

38.6  ••♦ 

56.83 

.29 

z.9 
21.9 

1.88 

^         1-4 

.32 

0.0 

.66 

2.7 

.27 

z.2 

.28 

^  1.7 

Feb.  9.7 

26.39     . 

65.2 

30.71 

74-0 

40.22 

22.0 

22.27 

37.4 

57-" 

23.6 

1.65 

2.0 

•28 

ow4 

.58 

3.Z 

.24 

0.7 

•24 

z.4 

19.6 

28.04 

67.2 

30.99 

74.4, 

40.80 

A 

25.1 

22.51 

36.7 

57.35 

25.0 

Mar.   1.6 

1.35 
29-39  , 

^K\ 

31.22 

.23 

I.O 

75.4 

41.28 

.48 

28.3  ^" 

22.71 

.20 

<      0-4 
36.3 

57-55 

•20 

-e         '.3 
26.3 

11.6 

l.OI 

3°-40  ^  ,, 

2.8 
72.4 

31.41 

.19 

76.8  w 

41.67 

.39 

31.8  \\ 

22.88 

.17 

36.2 

57.72 

.17 

0.9 
27.2 

21.5 

0.63 

75-5  r 

31.54 

.Z3 

7S-5  1*! 

41-95 

.28 

35-3' 

23.00 

.Z2 

^     0.3 
36.5 

57.85 

.13 

0.7 
27.9 

31.5 

0  °.*5 
31.28 

78-«  ^ 

31.62 

.08 

2.0 
80.5 

42.14 

.19 

3«-« : 

23.08 

.08 

0.5 
37.0     ' 

57.95 

.zo 

28.4  "5 

o-M 

3-« 

.04 

2.1 

.09 

3.5 

.06 

0.8 

.06 

a2 

Apr.  10.5 

3'-^4  ^  „ 

81.8 

31.66 

82.6 

42.23 

42.3 

23.14 

37.8 

58.01 

28.6 

• 

20.5 

_    0.5X 

84-9 !"' 

31-65 

.01 

^4-9  !' 

42.23 

.00 

45.6  \' 

23-15 

•oz 

38.7 

58.04 

.03 

28.6  ^" 

•  30-4 

0  <>»85 
29.78 

«7-8  ^! 

31.60 

.05 

2.2 
^7.1. 

42.13 

.10 

48.7  '•' 

23.14 

.01 

1.0 
39.7 

58.04 

.00 

28.5 

May  10.4 

28.62 

2.5 

9°-3,, 

31.52 

.08 

89.3 

41.94 

.19 

^  2.9 

51.6 

23.10 

.04 

rt  *•» 
40.8 

58.02 

.02 

«     0.3 
28.2 

9 

X.41 

2.Z 

.ZZ 

1.9 

^  tf% 

.26 

2.5 

•05 

z.2 

.04 

0  <>.4 

20.4 

27.21 

92.4  ,  , 

3MI 

91.2     „ 

41.68 

54.1 

23.05 

42.0 

57-98 

27.8 

•  / 

X.61 

X.7 

.13 

Z.8 

•34 

2.2 

.08 

z,z 

.06 

0.5 

30-4 

25.60 

94.1 

31.28 

^ 

93.0, 

41.34 

56.3       ^ 

22.97 

43-1 

57.92 

^ 

27.3      ^ 

June   9.3 

23.82 

^         1.88 

Z.I 

^5-2  ,, 

31.12 

.16 

.16 

Z.4 
94.4 

,  Z.2 

40.95 

.39 
.46 

1. 7 
58.0 

X.3 

22.88 

.09 

•  10 

z.o 

44-'     „ 
z.o 

57-84 

.08 
.09 

.      0,6 
26.7 

^      0.7 

193 

2^-94  ,  ^, 

95-8  ^  ^ 

30.96 

95.6  ^  a 

40.49 

•  59.3     , 

22.78 

45.1   0 

57-75 

^ 

26.0 

1.93 

0.0 

.17 

-        0.8 

.49 

0.7 

.zz 

0.8 

.zx 

0.6 

29.3 

20.  OI 

95.8  ^  . 

30.79 

fk 

96.4 

40.00 

60.0 

22.67 

45.9 

57.64 

25-4 

July    9*2 

18.08  '-'^ 

0.5 
95-3  ,  ^ 

30.61 

.z8 

96.8  ""' 

39.48 

.52 

60.3 

22.55 

.Z2 

46.6  ^-^ 

57-53 

.zz 

0.7 
24.7 

^        » 

Z.87 

z.o 

.17 

0.0 

•54 

0.3 

.Z2 

0.5 

•zx 

0.7 

19.2 

16.21 

1.79 

^•3  ,5 

30.44 

.18 

96.8 
^     0.4 

38.94 

•53 

60.0 

0.8 

22,43 

.12 

^7-^ ., 

57.42 

.Z2 

24.0 
^      0.6 

29.2 

14,42 

92-7  ,  , 

30.26 

m 

96-4  ^ , 

38.41 

59.2 

22.31 

47.5 

57-30 

23.4      ^ 

1.65 

^  *•* 

.z6 

0.7 

.52 

J. 3 

.Z2 

0.2 

•  Z2 

^  0.6 

Aug.   8.2 

12.77,  « 

9^^<,c 

30.10 

95.7   , 

37.89 

57.9     , 

22.19 

47-7 

57-18 

22.8 

18. 1 

1.48 

"•29 ,  _ 

88.1  "-^ 

29.96 

.Z4 

I.Z 

94.6 

37.42 

.47 

56.2  '•' 

22.08 

.ZZ 

-  0.1 
47.6 

57-07 

.IZ 

0.6 
22.2 

28.1 

1.27    -       2.91 
iao2           85.2 

29.83 

.13 

1.5 

93.1 , 0 

37.01 

.41 

2.2 

54.0 

21.99 

.09 

0.2 
47^4 

56.97 

.10 

0.5 
21.7 

1*05 

3.2 

.zo 

X.8 

-33 

2.4 

.08 

0.4 

.08 

0.3 

Sept.  7*1 

8-97  „  „ 

82.0 

29.73 

91.3^ 

36.68 

51.6     „ 

21.91 

47.0 

56.89 

21.4 

• 

17. 1 

8.19  °-"' 

78.6  w 

29.66 

.07 

2'0 

89.3 

36.45 

.23 

«  «  2.8 
48.8 

21.86 

.05 

A     °.7 
46.3 

56.84 

.05 

^  0.2 
21.2 

27.0 

7-^Z 

7*-9  ■ 

29.63 

.03 

86.9  '•' 

36.32 

.13 

2.9 
45-9 

21.84 

.02 

0.9 
45-4 

56.82 

.02 

O.Z 

21.1 

Oct.    7.0 

«  0.20 
7-48  ^„ 

71.1  '•" 

29.65 

.02 

2.7 
^4-2  ,  ^ 

36.32 

.00 

2.9 
43-0 

21.86 

.02 

z.2 

44.2 

56.83 

•OZ 

0.2 
21.3 

17.0 

O.IX 

7-59,   , 

^         3»8 
^7-3  ,  « 

29.71 

.06 

36.45 

.13 

2.9 
40-1  «< 

21.92 

.06 

42.8  ••* 

56.89 

.06 

0.4 
21.7 

0.44 

3.8 

.11 

3.0 

•26 

2.6 

.IZ 

1.7 

.10 

0.7 

26.9 

^•°3  .  ,« 

^3-5  ,  , 

29.82 

78.4 

36.71 

37.5 

22.03 

41,1 

56.99 

22.4 

0       0.76 

3.6 

.17 

3.0 

•39 

2.4 

•IS 

1.9 

•  IS 

1.0 

Nov.   5-9 

^•79  ,  ^ 

59.9, 

29-99 

75.4, 

37-10 

35.1 

22.18 

•r 

39-2 

57.14 

23.4 

15.9 

_    Z.08 

56.5   • 

30.21 

•  22 

3.1 
72-3  _ 

37.61 

.51 

Z.9 
33-2 

22.37 

.19 

2.1 
37.1 

57.33 

.19 

Z,  X-2 
24.6 

25-9 

1.38 
11.25    , 

3«z 
53.4  ,  . 

30.48 

.27 

c         3*0 
69.3 

38.22 

.6z 

J.5 
31.7 

22.60 

.23 

2.2 
34.9 

57.J6 

.23 

26.1  ••* 

Dec.    5-8 

0    '.^ 

30.78 

.30 

38.92 

.70 

0  0'9 
30.8 

22.87 

.27 

2.2 
32.7 

57.83 

.27 

a7.8  ••' 

z.87 

2.2 

•35 

2.6 

.76 

0.4 

.30 

2,3 

.30 

Z.8 

15.8 

'4-76  ,  ^ 

<^-*  .  6 

31.13 

^3-8  ,  . 

39.68 

30.4 

23.17 

30.4 

58.13 

29.6 

25.8 

^  «    2.04 
16.80    ^ 

Z.D 

47-0  ^„ 

31.50 

•37 

61.5  '•' 

40.47 

.79 

Ow3 
30.7 

23.49 

•  32 

«     2.3 
28.1 

58.44 

•31 

_  2.0 
31.6 

35.8 

0         *"'4 
18.94 

^     0,9 
46.1 

31.88 

.38 

59.6 

41.27 

•80 

'  0.9 
31.6 

23.81 

.32          ^        2.Z| 

26.0     1 

58.76 

•32 

2.Z 

33.7 
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Mean 
Solar 
Date. 


Jan.  0.8 
I0.8 
20.7 

30-7 
Feb.    9-7 

19.6 
Mar.  1.6 
1 1.6 
21.6 
31.6 

Apr.  10.5 
20.5 

30.5 

May  10.4 

20.4 

30-4 

June   9-3 

19-3 

29.3 

July    9-3 

19.2 
29.2 
Aug.  8.2 
18.2 
28.1 

Sept.  7-1 
17.1 
27.0 

Oct.  7-0 
17.0 

27.0 

Nov.    5-9 

15-9 

25-9 

Dec.    5-9 

15.8 
25.8 
35.8 


20  Canum  Venat. 


Right 
Ascension. 


h     m 
13  13 


s 
1.27 
1.66 
2.04 
2.41 

2.75 

3.06 
3.32 
3.53 
3-69 
3.80 

3.86 
3.88 
3.85 

3-79 
3-69 

3.57 
3-42 

3-25 
3.07 
2.89 

2.69 
2.50 
2.32 

2.15 
1.99 

1.86 
1.76 
1.70 
1.68 
1.71 

1.80 
1.94 
2.13 
2.38 
2.68 

3-02 

3.38 
3.76 


.39 

.38 

.37 

•34 
.31 

.26 
•21 
.16 
•  zi 
.06 


Declina- 
tion 
North. 


+4104 

M 
45.8 
44.0 
42.7 
42.0 
41.8 


.18 
.18 
.20 

.19 
.x8 

.17 
.16 

•13 

.10 
.06 

•02 

.03 
.09 

.14 
.19 

.25 

.30 

•34 

.36 

.38 


Z.8 

1.3 
0.7 


0.2 


0.4 


42.2 

43-2 

44-5 

46.3 
48.4 


1.0 


x-3 
z.8 


2.Z 


2.2 


50.6 
.02  2.4 

53-0 
.03     ^^     2.4 

.00  2.3 

57^7 

.ZO  I  2.2 

„l    59.9  ^„ 
.Z2  2.0 


61.9 

63-5 
64.9 

65.8 

66.4 

66.6 
66.3 

65.7 
64.7 

63-3 

61.5 

59-4 
57-0 
54-3 
51.4 

48.3 

45-1 
41.9 

38.7 
35-7 


Z.6 

1.4 
0.9 

a6 


0.2 


0.3 
0.6 


z.o 


X.4 
z.8 


2.1 


2.4 

«.7 
2.9 
3.1 


3.2 
3.2 
3.2 
3.0 
2.8 


32.9 

30.5 
28.4 


2.4 
2.1 


a  Virginis. 
{Spica.) 


RiRht 
AscensiozL 


h      m 
1320 


8 

5.17 

5-50 
5.82 

6.13 

6.41 

6.67 

6.88 
7.07 
7.22 
7-33 

7.4^ 
7.46 

7-47 
7-47 
7-44 

7-39 
7-32 
7-23 

7-13 
7.02 

6.90 
6.77 
6.65 

6.53 
6.42 

6.32 
6.26 
6.22 
6.22 
6.26 

6.35 
6.49 

6.67 

6.89 

7.16 

7^45 

7.77 
8.09 


•33 
.32 

•31 
.28 

.26 

.21 

.Z9 

•  IS 

.zz 
.08 

.05 
•ox 

.00 

.03 
.05 

.07 
.09 

.ZO 

.zz 

.Z2 

.13 
.12 
.12 
.11 
.ZO 

.06 
.04 
.00 
.04 
•09 

.14 
.18 
.22 

•27 
.29 

•32 

•32 


Declina- 
tion 
South. 


«io39 


15-3 
17.2 

19.2 

21. 1 

22.9 


1.9 
2.0 
1.9 
1.8 

1.7 


24.6 
26.0 

27-3 
28.3 

29.1 


1-4 

1.3 
1.0 
a8 
0.5 


29.6 
30.0 
30.1 
30.1 
30.0 


0-4 
0.1 


0.0 


0.1 


0.3 


29.7 

29.3 
28.9 

28.3 

27.7 


0.4 

0.4 
0.6 
a6 
0.6 


27.1 
26.3 
25.6 
24.9 
24.2 

23^6 
23.2 
22.8 
22.7 
22.7 


a8 
0.7 
0.7 
0.7 
0.6 


0.4 
0.4 


0.Z 


0.0 


0.4 


23.1 

23-7 

24-5 

25-7 
27.1 


0.6 

0.8 


Z.2 


1.4 

1-7 


28.8 
30.6 

32-5 


z.8 
1.9 


X  Octantis. 


Right 
Ascension. 


h     m 
1325 


s 
13^28 
16.22 

19.13 
21.91 

24.52 


2.94 
2.9Z 
2.78 
2.6z 
a- 35 


26,87 
28.94 
30.66 
32.04 
33-02 

3362 

33.82 

3363 

33.05 
32.10 

3a  80 
29.20 
27.32 
25.21 
22.94 

20.56 
18.16 
15.81 

13.58 
11.57 

9.84 
8.48 

7.53 
7.06 

7.08 


2.07 

1.7a 
z.38 
0.98 
0.60 


0.20 


0.Z9 
0.58 
0.95 
Z.30 


1.60 

Z.88 


2.ZZ 


2.27 
2.38 


2.40 

2.35 
2.23 


2.01 


1.73 


1.36 

0.95 
0.47 


0.02 


0.54 


7.62 

8.66 
10.17 
12.12 

H.43 


Z.04 
Z.5Z 

1.95 
2.3Z 

a.  59 


17.02 
19.81 
22.71 


2.79 
2.90 


Declina- 
tion 
South. 


-8517 


0-3 
0.7 

1.8 

3.4 
5.6 


0.4 


x.z 


z.6 
2.2 

2.6 


8.2 

II. 2 
14.4 
17.9 
2Z.5 


3.0 
3.2 
3.5 
3.6 
3.7 


25.2 
28.9 

32.4 
35.8 

38.9 


41.7 
44.1 
46.1 
47.6 
48.6 


3^7 
3.5 
3-4 
3.1 
2.8 


2.4 
2.0 

1.5 


z.o 


0.4 


49.0 
48.8 
48.0 
46.7 
44.9 


a2 
0.8 

1.3 
z.8 


2.2 


42.7 
40.0 

37-1 
34-0 
30.9 

27.8 
24.9 
22.2 
20.1 
18.4 


2.7 
2.9 

3.1 
3.1 
3.1 


2.9 
2.7 


2.1 


17.2 
16.6 
16.7 


1.7 

z.2 


0.6 


0.1 


C  Virginis. 


RiRhi 
AscensioiL 


h     m 
1329 


8 
45.08 

45.40 
45.72 
46.02 
46.30 

46.^6 
46.78 
46.97 

47^13 
47,24 

47.33 
47.38 

47.41 

47.40 

47.38 

47.33 
47.27 

47.19 
47.09 

46.98 

46.86 
46.74 
46.61 
46.49 

46.37 

46.28 
46.20 
46.15 
46.14 
46.17 

46.25 

46.37 
46.53 
46.74 
46.99 

47.28 

47.58 
47.90 


.32 

.32 

.30 
.28 
.26 

.22 

.19 

.x6 
.zz 

.09 

.05 
.03 

.ox 
.02 

.05 

.06 
.08 

.10 
.zz 

.Z2 

.Z2 

.13 
.12 
.12 
.09 

.08 
.05 
.OZ 
.03 
.08 

.Z2 

.z6 

.2Z 

.25 

•29 

.30 

.32 


Declina- 
tion 
South. 


—    006 


0.5 

2.5 
4.4 

6.1 
7.7 

8.9 

9.9 

10.6 

iz.o 

II. 2 


2.0 


1.9 
1.7 
z.6 


X.2 


z.o 

0.7 

0.4 

0.2 


0.Z 


II.I 
10.8 
10.3 

9.7 
9.0 


0.3 
0.5 

0.6 
0.7 
0.7 


8.3 
7.5 
6.7 
6.0 

5.2 


0.8 
0.8 

0.7 
a8 
0.6 


4.6 

4.0 

3.5 

3.1 

2.8 


0.6 
0.5 
0.4 
0.3 


0.Z 


2.7 
2.7 

3.0 

3.4 
4.1 


0.0 


0.3 
0,4 

0.7 


z.o 


5.1 

6.3 

7.7 
9.4 

II. 2 


Z.2 


Z.4 

1.7 

Z.8 


2.0 


13.2 

15.3 
17.3 


2.Z 


2.0 


B.  A.  C.  4536. 


Right 
Ascension. 


h     m 
1330 


a 

27.55 
27.92 

28.29 

28.65 

28.98 

29.29 
29.56 
29.78 
29.96 
30.08 

30.17 
30.21 

30.20 

30.17 
30.10 

30.00 
29.87 

29^73 
29.57 

29*40 

29.21 
29.03 
28.85 
28.67 
28.52 

28.38 
28.26 
28.19 
28.15 
28.16 

28.22 

28.34 
28.51 

28.73 
29.00 

29.32 
29.66 
30.03 


.37 
.37 
.36 
•33 
.31 

.a7 
.22 

.18 

.12 
.09 

.04 
.01 
.03 
.07 
.10 

•13 
•M 

.z6 

.J7 
.19 

.18 
.z8 
.z8 
.15 

.14 

.Z2 

.07 
.04 
•OX 

.06 

.12 

.17 
.22 

.27 
.32 

.34 
.37 


Declina- 
tion 
North. 


+3740 


33.3 

31.4 

29.9 
28,9 

28.5 


Z.9 
X.5  I 


z.o 


0.4 

az 


28.6 

29.3 
30.4 
32.0 

33.9 


0.7 


z.z 


z.6 


1.9 

2.Z 


36.0 

38.3 
40.6 

42.9 

45.1 


2.3 
2.3 
2.3 
2.2 
2.0 


47.1 

48.9 

50.4 
51.5 
52.3 

52.6 

52.7 
52.2 

51.5 
50.3 


Z.8 

1.5 
z.z 

0.8 
0.3 


O.Z 


0.5 
0.7 


z.2 


1.5 


48.8 
46.9 

44-7 
42.2 

39.4 

36.5 
33.4 
30.3 
27.1 

24.1 


21.2 
18.6 
16.4 


z.9 
2.2 

2-5 

2.8 

2.9 


3.1 
3-1 
3.2 
3.0 
2.9 


2.6   I 


2.2 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

m 

Virginis. 

7  Ursae  Majoris. 

»! 

}  Bootis. 

B  Apodis. 

• 

)8  Centauri. 

Mean 

Solar 
Date. 

il 

Right 

Declina- 

Ri^ht 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina-  \ 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

h 

m 

South. 

North. 

North. 

South. 

South. 

0       * 

h 

m 

0 

h 

zn 

0       * 

h     m 

0       ' 

h 

m 

1 

e          • 

1 

1 

13  36 

_  8ia 

1343 

+49  47 

13  50 

4.1852 

1355 

^7619 

13  56 

-59  54 

1 

Jan.    0.8 
I0.8 

8 
31.33 

46.4 

8 
42.24 

•• 

35.9 

s 
3.72 

9# 

56.0 

8 
52-58       _ 

*9 

22.9 

8 
58.97 

_^m 

°-5^^ 

31-65 

.3a 

48.3 

42.67 

.43 

3.0 

33-9 

4-05 

.33 

3.Z 
53.9 

,      X.09 

0.2 
23.1      „ 

59-53 

.56 

0.7 
1.2 

20.8 

31.97 

.3t 

1.9 
50.2 

43.10 

.43 

32.6  '• 

4-37 

.32 

1-9 
52.0 

-  1.09 
54.76      - 

a8 
23-9 

60.10 

.57 

x.x 

2-3     ^ 

30.7 

32.28 

.31 

52.x  '•» 

43.52 

.4a 

_  0.8 
31.8 

4-69 

.32 

1-5 
50.5 

55.84    ^ 

1.3 
25.2 

60.64 

-54 

x.6 
3-9,  « 

Feb.   9-7 

32.57 

.39 

53.8  "^ 

43-92 

.40 

31.6 

4-99 

.30 

I.Z 

49.4     ^ 

-  _  _  x.oa 

X.9 
27.1 

61.17 

-53 

0 

5-C 

.26 

1.5 

-37 

0.4 

.28 

0.6 

0.95 

2.3 

.48 

«-3 

19.7 

32.83 

55-3 

44.29 

32.0 

5-27 

48.8 

57.81     ^ 

29.4 

61.65 

8-»,« 

Mar.    1.6 

33.06 

.«3 

56.6  "^ 

44.61 

.32 

z.o 

33.0   ^ 

5.52 

-as 

48.6  "•' 

58.66"'* 

2.6 
32.0 

62.08 

.43 

2.6 

10.7 

.30 

Z.I 

.38 

_  X.6 

.21 

0  0  0.2 

0.76 

3.0 

^ 

.39 

8.8 

II. 6 

33.26 

^ 

57-7 

44.89 

34.6 

5.73 

48.8 

59.42     . 

350 

62.47 

13.5 

21.6 

33.42 

.z6 

58.6  ^^' 

45." 

.32 

2.0 
36.6 

5.90 

•17 

0.5 
49.3 

_         0.63 
60.05 

.«  ^  3.2 
30.2 

62.79 

.32 

16.4 

•13 

0.6 

.16 

0      *.3 

.14 

0.9 

^       -c  °.5» 

3.3 

^ 

.26 

8.9 

;       3J-6 

33.55 

59.2 

45.27 

38.9     , 

6.04 

50.2 

60.56 

41-5 

63.05 

19.3 ,    1 

1 

.09 

0.4 

.11 

2.6 

.11 

1.2 

0.37 

3.4 

.21 

3.0 , 

Apr.  10.5 

33.64 

59-6  „  , 

45.38 

4^-5,, 

6.15 

51.4 

^•93  „  ,. 

44,9 

63.26 

"•3.^ 

20.5 

33.71 

.07 

O.Z 

59-7 

45.43 

.05 

2.7 

44-2     „ 

6.22 

.07 

52.8  '•♦ 

61.18  °-'5 

48.3  '-' 

63.40 

-14 

2.9 

25.2   „ 

30-5 

33.74 

.03 

ao 
59.7 

45.42 

•ox 

3.8 
47-0 

6.25 

-03 

1.6 
54-4    ^ 

61.28  °"° 

51.7  ^-^ 

63.48 

.08 

28.0 

!  May  10.5 

33.75 

.01 

59.6 

45.37 

.05 

a-7 
49.7^ 

6.26 

.01 

56.0 

61.26 

_           ^ 

3.2 
54-9 

63.51 

.03 

_  2.6 

30.6       1 

*               ^ 

.01 

0.3 

.10 

2-5 

.03 

_  x.6 

0.16 

3.0 

^ 

.04 

2.4 

20.4 

33-74 

59.3 

45.27 

52.2 

6.23 

57.6     ^ 

61.10 

57-9    „ 

63.47 

33.0 

1                                ■ 

1 

.04 

0.4 

.14 

3.3 

.04 

1.6 

0.28 

2.8 

.09 

2.x    ■ 

1 

30.4 

33.70 

^ 

5^-9  .  . 

45-13 

54.5 

6.19 

59.2 

60.82 

60.7 

63-38 

35.1 

1 
June   9-4 

33-64 

.06 

58.4  "' 

44.96 

.17      _     3.0 

56.5 

6.12 

.07 

60.6  "♦ 

_                 0.40 
60.42 

c        *-4 
63.1 

63.24 

.14 

X.9 

37.0 

19-3 

33.56 

.08 

0.5 
57.9    ^ 

44.77 

58.2 

6.03 

.09 

61.9  "^ 

0.51 

59-91  ^  ^ 

65,1 

63.05 

•"  38.5"' 

.10 

0.6 

.32                    X.2 

.IX 

I.X 

0.60      .-      x.o 

.23             ^  I.I 

29-3 

33.46 

57-3     ^ 

44.55 

59.4       0 

5-92 

63.0 

59.31             66.7 

62.82 

«      39.6      ^  1 

,  July    9-3 

33.36 

.10 

44.31 

.34       ^           0.8 
60.2 

5.80 

.12 

_        0.9 
63.9 

58.63             67.8 

62.54 

.38                 0.6 
<    40.2 

1    J         ' 

.13 

0.7 

.34,                 0.4 

.14 

0.7 

0.74 

0.0 

.30 

0.2 

19-3 

33.24 

5^-°  ^  *; 

44.07 

1 

60.6 

5.66 

64.6 

57.89 

68.4 

62.24 

40.4 

29.2 

33." 

.13 

0.6 

55-4     ^ 

43.82 

•25 

o.x 

60.5 

5.52 

1    65.0 

57.12"^     68.5"' 

61.92 

.32 

0.2 
40.2 

Aug.    8.2 

32.98 

.13 

0  °.6 
54.8 

43-57 

.25 

0.6 

59.9 

5.38 

.14       ^           0.3 
1    65.2 

56.33"^     68.0"* 

61.59 

-33 

^0.6 
39.6 

18.2 

32.85 

•13 

0.7 

43-32 

.25 

0     ^-o 

58.9 

5.23 

"5       65.1"' 

^  0-77     ^         «.o 
55.56^^^     67.0 

61.26 

•''  38.5 '-M 

28.2 

32.74 

.11 

53.6^ 

43.10 

.23 

'.5 

57.4 

5.10 

"^       64.6^5 

Q          0.72 
54.84             , 

£.       ^.5 

65.5 

60.95 

.31 

1.5 
37.0     \ 

.11 

0.5 

.30 

1.9 

.13                    0.5 

1 

0.64 

2.0 

.27 

1.8 

Sept.  7.1 

32.63 

f\ 

53.1 

42.90 

55-5 

4.97 

'    64.1 

54.20 

63.5 

60.68 

35.2 

17.1 

32.55 

.08 

52.8  "3 

42.73 

•17 

2.3 
53-2     ^ 

4.87 

.10  ,   ^        x.o 

63.1 

53.66    "^^ 

^           2.4 
61. 1 

60.45 

.23              2.2 
1   33.0        1 

27.1 

32.50 

.05 

52.6 

42.60 

.13 

50.6 

4.80 

.07                     1.2 
61.9 

0.40          „        2.0 
53.26                  58.5 

60.28 

•17              2.3 
1   30.7         i 

Oct.    7-0 

32.48 

.03 

0.1 
52.5 

42.52 

.08 

3.9 

47.7 

4.76 

.04                      1.5 

;  60.4 

0.25               ^  2.9 

53-01     ^     55.6 

6o.i8 

-w     ^R  ,  a-5 
1  20.2 

.03 

0.3 

.03 

3.2 

•00 

0  ^   >.o 

ao8           ^  3.0 

.02              2.5 

17.0 

32.51 

52.7 

42.50 

44.5 

4.76 

58.6 

52.93             52.6 

60.16 

«fl     25.7         ' 

.07  1                 0.5 

-03 ;           3.3 1 

.04 

2.0 

0.10 

2.9 

.08 

2.4 

27.0 

32.58 

'  53-2     ^ 

42.53 

41.2 

4.80 

56.6 

53-03 

49.7       0 

60.24 

23.3 

.12             0.7 

.10            3.51 

.10 

2.3 

0.29 

2.8 

.16              2.2  1 

Nov.   6,0 

32.70 

A         53.9         ^ 

42.63 

37-7 

4.90 

54-3 

53-32 

46.9   . 

60.40 

21. 1 

1 

f\  ^ 

.16                I.O 

f% 

-17 

3.5 1 

•H 

2.4 

0  0.46              2.0 1 

.25              2.0 

15.9 

32.86 

54-9 

42.80 

34.2 

5.04 

5X.9   ^ 

53.78     ^ 

44-3 

60.65 

1   19- 1 

.31 

r         '.2 

.23             3.51 

.19 

2.6 

0.64 

2.2 

•34            ^  1.5  . 

25-9 

33.07 

56.1 

43.03 

30.7 

5.23 

49-3     ^ 

54.42       „ 

42.1     „ 

60.99 

17.6 

.25 

tL  '-5 

.29 

3-3 

.24 

^      2.6 

0.78 

1.8 

.42         _       1.2 

Dec.    5-9 

33.32 

_.o 

57-^  ,  ^ 

43.32 

27.4 

5.47 

46.7  „ 

55.20 

40.3 

61.41 

1    16.4 

.38 

1.6 

.34 

3-0 

•27 

2.5 

0.91 

X.3 

.47                0.7 

15.8 

33.60 

59.2 

43.66 

24.4 

5.74 

44.2 

56.11 

39-0 

61.88 

15.7 

•31 

1.9 

.38 

3.7 

.31 

2.S 

I.OO 

0      0-7 

.52                0.2 

25.8 

33.91 

61. 1 

44.04 

21.7 

6.05 

.  1  41.7   "1 

57-"     ^ 

38.3 

62.40 

15.5 

35-8    34.23 

•3a  ,    ^            1.9  1 

.41 

2.3 

-34                2.3 1 

^        1,06 ;     0      0.21 

.55                0.4 

;  ^i'°  1 

44.45 

19.4 

6.39 

39.4           1 

58.17             38.1        1 

62.95 

,    15.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

•K 

Hydrae. 

a  Draconis. 

</Bootis. 

K  Virginis. 

4  Ursae  Minoris. 

Mean 

Solar 
Date. 

i 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Righ 

t 

Declina- 

Righi 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension.  I 

tion 

Ascension. 

tion 

» 

South. 

North. 

North. 

South. 

North. 

h 

m 

e 

h 

m 

e       t 

h     1 

m 

0      1 

h     1 

m 

0      * 

h     m 

0      > 

. 

14  00 

-26  12 

14  01 

+6449 

1405 

+2532 

1407 

-  949 

1409 

+77  59 

55-7  ,  , 

Jan.    0.8 

s 
50.90 

45-4     . 

8 

43-75 

66.2 

s 
58.18 

9^ 

56.6 

s 
43-20 

16. 1      „ 

s 

.35 

^      ^"5 

•57 

x.9 

.32 

3.3 

•33 

x.8 

Z.04 

1.7 

I0.8 

51-25 

46.9 

44-32 

64-3 

58.50 

54-4 

43-52 

17-9     a 

9.09 

54.0 

20.8 

51.60 

.35 

48.6  ''\ 

44.91 

.59 

63.0 

58.84 

.34 

1.9 
52.5 

43-84 

.32 

z.8 
19-7     „ 

I.ZO 

0  ^-2 

52-8  „ , 

•39 

1.8 

.60 

^              0.7 

•33 

1.5 

•31 

x.8 

Z.X3 

0.5 

30-7 

51-95 

50.4 

45-51 

^*'3«« 

59.17 

5*-°,„ 

44.15 

^^•5,, 

"•31   ,   „ 

5^-3  «., 

.32 

z.g 

^        #^ 

.57 

^       0.0 

.3* 

x.o 

^ 

•31 

1.7 

x.xx 

0.3 

Feb.   9-7 

52.27 

52-3     ^ 

46.08 

62.3 

59.49 

5°-°  « . 

44.46 

— <* 

23.2 

"•42 ,  ^ 

52-5  ^  „ 

.30 

X.9 

.54 

0.7 

.29 

0.5 

.38 

X.5 

x.os 

0.9 

19.7 

52.57 

54-2     - 

46.62 

63.0 

59-78 

49.5^ 

44-74 

*4-7  ,  ^ 

'3-47  ^  _ 

53.4     . 

Mar.   1.7 
11.6 

52.84 
53.08 

.27 
.84 

^^1  X.8 
57.8 

f7." 
47-53 

.49 

.43 

^^•3  I  8 

60.05 
60.28 

.27 
.23 

0.0 

0.4 
49.9 

44.99 
45.22 

•25 

.33 

1.2 
=^5-9  ... 

27.0 

0.95 

'^'^^  0.83 

'5-24   ^, 

1*5 

54-9  ^, 
4-     2.0 

56.9 

21.6 

53.28 

.30 

1.7 
59-5 

47.87 

.34 

68.4  "' 

60.47 

.19 

5a8"^ 

45.41 

.X9 

a9 
27-9     , 

a66 
15-90 

3.5 
59.4     p 

31.6 

53.44 

.z6 

ML                ^-5 

6i.o 

48.12 

.25 

3.7 

7I.I 

60.63 

.z6 

1.3 
52.0 

45.56 

.15 

0.6 
28.5 

-       0.50 
16.40 

2.8 
62.2 

.14 

X.4 

•17 

2.9 

.13 

X.6 

.13 

0.5 

a3i 

3.x 

Apr.  10.5 
20.5 

53.58 
53.68 

.10 

62.4 
63.6 

48.29 
48.37 

.08 

77-1 

60.75 
60.83 

.08 

53-^  X.7 
55-3  , 1 

45.69 
45-79 

.10 

29.0 

0.8 
29.2 

16.71 
16.84°"^ 

^5-3  ,  , 
68.5  ^- 

30'5 

53-74 

.06 

64-7       a 

48.36 

.ox 

80.2  '•• 

60.88 

.05 

x.9 
57-2^ 

45.86 

.07 

0.0 
29.2 

_        0.07 
16.77 

3*3 

71-7 

May  10.5 
2a4 

53.78 
53-79 

.04 
•01 

0.8 

65.5 

0.8 

66.3°-** 

48.27 
48.10 

.09 
.17 

86.1 

60.90 
60.88 

.02 
.02 

2.0 

3.0 
61.2 

45.89 
45.90 

.03 
.oz 

0.0 
29.2 

28.9  "•' 

-        0.34 
16.53 

£        0.40 
16.13 

n   3-X 

'  77-7  ••' 

.03 

0.5 

-23 

3.6 

.04 

x.8 

.ox 

0-3 

0.55 

3.6 

30.4 

53.76 

66.8 

47.87 

88.7 

60.84 

63-0     _ 

45.89 

28.6 

'5-58     ^ 

80.3 

June  9*4 

53-72 

Z '  ^7- "' 

47.58 

.29 

3.2 
90.9       B 

60.77 

.07 

64.8  ;• 

45-85 

.04 

28.2  "•♦ 

14-89    ^    _ 

0      a-« 
8?.5    , 

•08 

-       0.1 

•34 

X.8 

.10 

^^      x-5 

.06 

0.5 

0.79 

■  0       x.7 

xg.4 

53.64 

67.3 

47.24 

p** 

92.7 

60.67 

66.3 

45.79 

A 

27-7  ^  . 

14.10 

•  84.2 

29-3 

53.55 

.09 

0.0 
67-3 

46.86 

.38 

1.4 
94-1     0 

60.56 

.11 

67.7  '■' 

45-7JI 

.08 

0.5 
27.2 

0.88 

13.22 

85.5  '•' 

July    9-3 

53-43 

.12 

0*2 
67.1 

46.45 

.41 

0.8 
94-9 

60.43 

.13 

^•7  ■ 

45.61 

.10 

-  ^  0.6 
26.6 

A     0.94 
12.28 

86.2'"' 

J         ^         ^    ^^ 

.13 

0.4 

.43 

0.3 

.15 

0.8 

.XX 

0.6 

0.97 

0.2 

19-3 

53-30 

66.7       ^ 

46.02 

95.2 

60.28 

69-5 

45-50 

26.0 

II.3I 

86.4 

.15 

,_      0.6 

.44 

0.2 

.X5 

^         0.4 

.13 

0.6 

0.99 

ox:        0-3 

29.2 

53-15 

66.1 

45-58 

95.0 

60.13 

^9-9  ^  ^ 

45-37 

25-4  „  ^ 

^°-32^_ 

86.1 

.15 

-       0.7 

.43 

a7 

^ 

.17 

0.2 

.14 

0  0-6 

0.99 

0        0-9 

Aug.    8.2 
18.2 

53-00 
52.84 

.16 

64.6 

45-15 
44.72 

.43 

94-3  ,., 
93-1 

59.96 
59.80 

.z6 

70.1 
'        0.2 
69.9 

45-23 
45-09 

.14 

24.8 
^     0.6 
24.2 

?•"  0.96 

85.2 

,  83.8  '•' 

28.2 

52.69 

.15 

63.6 

44-32 

.40 

1.6 
91-5 

59-65 

.X5 

£.          °-5 

44-96 

.13 

_  0.6 
^3-6  „  . 

0.90 
7-47  ^  a. 

1 81.9  '•' 

.13 

z.z 

.36 

3.2 

.15 

0.9 

.13 

0.5 

0.83 

2.3 

Sept.  7-1 
1    .       17-1 

52-56 
52.44 

.13 

.08 

62.5 

_            I.X 

6Z.4 

I.O 

43-96 
43-64 

•3^ 
.26 

86.7 

«     «  2.9 

59-50 
59-38 

.12 
.XO 

68.5 

-           1.2 

44-83 
44-72 

.zx 

.08 

23-1 

0.4 

22.7 
0.2 

6.64 

0.74 
5-90 
0O.62 

76.8  ^' 

r.    3.0 

27.1 

52.36 

60.4 

43-38 

83.8 

59-28 

^5-8  ,  ' 

44.64 

22.5 

5-28 

73-8^ 

1             * 

.04 

1.0 

.20 

0    ^  3.2 

.06 

Z.8 

.04 

O.Z 

0.49 

3.4 

Oct.    7-1 

52.32 

^  59-4 

43.18 

80.6 

59-22 

64.0 

44.60 

22-4  «  « 

4-79  ^  , 

7°-4  ,  . 

.00 ,     ^     ao 

.12 

3.5 

.02 

2.1 

.ox 

0.0 

0.34 

^£.    0    3.6 

17.0 

52.32 

56.5 

43-o6 

77.1  ^' 

59- 20 

61.9 

44-59 

2*-4  «  , 

4-45  ^,, 

66.8 

1                      —   0 

.05 

0.7 

.02 

3.7 

.02 

2.3 

.04 

0.3 

0.Z7 

3.8 

27.0 

52.37 

•  IZ 

57.8 

0.4 

43-04 

.06 

73-4  ,  0 
^     ^  3-8 

59.22 

.08 

59-6  ,.5 

44-63 

.09 

22.7 
'  0.6 

4.28 

aoi 

63.0 

3.8 

Nov.  6.0 

52.48 

^ 

57-4 

43.10 

69.6^ 

59-30 

57-^,, 

44-72 

23-3     „ 

4.29 

59-2 

.16 

0.2 

.z6 

3-7 

.12 

2.7 

.14 

0.8 

0  0.19 

3.8 

15-9 

52.64 

57-2 

43-26 

65.9 

59.42 

n 

54-4,  „ 

44.86 

0 

^4-1  ,  ^ 

4-48  ^  ,« 

55-4  ,  , 

1 

.21 

0.2 

.25 

3-7 

.z8 

2.9 

.z8 

1.0 

0^  °-38 

3.7 

25-9 

52.85 

57-4 

43-5Jt 

62.2 

59.60 

5^-5,  „ 

45-04 

26.4  '-^ 

4.86 

51-7, 

Dec.    5-9 

53-10 

.25 

57.8  \ 

43.85 

.34 

58.7  '■' 

59-82 

.22 

2.8 
4®-7  ,  0 

45-27 

.23 

0.56 
5-42  ^  _ 

48.3   -^ 

.30 

0.8 

.42 

3-1 

.26 

2.8 

.37 

1-5 

0.72 

3.1 

15-9 

53-40 

58.6 

44-27 

55-6  ^  « 

60.08' 

45-9  ,  , 

45-54 

27-9  ,  , 

6.14 

45-2  ,  ^ 

25.8 

53-72 

.32 

Z.I 

59.7 

44-77 

.50 

«  2.8 
52.8 

60.38 

.30 

3.7 
43-2, 

45-83 

.29 

^9-^  ■ 

0.87 
7.01 

2.7 
42.5 

.35 

X-4 

.55 

2.3 

.32 

0  *-4 

.32 

Z.8 

0         °-99 

2.1 

1           35.8 

1 

54.07 

6i.i 

45.32 

50.5 

60.70 

40.0 

46.15 

31-4 

8.00 

40.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

&  Octantis. 

a  Bootis. 
{Arcturus!) 

A  Bootis. 

A  Virginis. 

^Bootis. 

Solar 
Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Stmth. 

North, 

Nifrth, 

South. 

North. 

b     m 

0       • 

h 

m 

e        * 

h 

m 

0      f 

b     m 

0      » 

h 

m 

0       • 

14  II 

-8313 

14  II 

-fi9  4o 

14  12 

+4631 

14  13 

-1255 

1421 

4-5217 

Jan.    0.8 

s 
20.03 

4.6 

8 
13.82 

69.2 

s 
40.80 

49-2     ^ 

8 
51.53 

23.5     , 

8 
52.37 

44-1  ,, 

I0.8 

3.08 
22.11 

0.2 
4-4  « 

14.14 

.3« 

66.9  '•' 

41.19 

.39 

46.9      , 

51.86     •" 

1.7 
25.2     „ 

52.78 

.41 

0  *.3 

f\ 

2.  IS 

0  °.4 

.32 

2.0 

.40 

1.7 

0     "32 

T.8 

.44 

1.8 

20.8 

24.23 

4.8 

14.46 

64.9 

41.59 

45.2 

52.18 

27.0  „ 

53-22 

40.0 

30.7 

-        a.  10 
26.33 

5.8 

14.78 

.3a 

63.3 

42.00 

.41 

X.2 
44.0 

.32 

52.50   , 

28.8 "' 

53.66 

.44 

«  «   '.2 

38-8  ^ . 

Feb.    9-7 

28.36*"^ 

J.5 
7.3 

15.09 

.31 

-        i.a 

62.1 

42.39 

.39 

0.5 
43.5 

•31 

52.81 

1.6 
30.4     ^ 

54.09 

•43 

0.5 

38.3^ 

X.91 

a.o 

.28 

0.7 

.36 

0.0 

.29 

Z.6 

.41 

o.x 

19.7 

30.27 

9-3 

15-37 

61.4 

42.75 

43-5 

53.10 

32.0 

54.50 

38.4  , 

Mar.   1.7 

1.76 
32.03 

11.8"' 

15.63 

.26 

61.1 

43.08 

.33 

0.7 
44.2 

.25 

53.35 

1.4 
33.4 

54.87 

•37 

0.7 

39.1 

II. 6 

1.36 
33.59 

14.6 

15.86 

.23 

61.2 

43.38 

.30 

1.2 

45-4 

53.58  -^ 

34.6 

55.20 

.33 

x.3 
40.4      ^ 

21.6 

1.34 
34-93 

3.1 

17.7 

16.05 

.19 

61.7  '^^ 

43,62 

.24 

».7 
47.1 

A     .20 
53.78 

_  x.o 

35.6  _ 

55-48 

.28 

X.9 
42.3  ^  ^ 

31.6 

-       1. 10 
36.03     _ 

21.0  ^-^ 

16.21 

.x6 

6a.6°' 

43.81 

.19 

a.  I 
49.2 

.17 
53.95 

_     0.8 

36.4   ^ 

55.70 

.22 

2.2 
44.5       ^ 

0.84 

3.4 

.12 

I.a 

.14 

2.4 

.13 

0.6 

.x6 

2.6 

Apr.  10.5 

36.87 

24.4 

16.33 

63.8 

43.95 

5^-6  -  , 

54-08 

37-0 

55-86 

47.'   ,0 

0.57             3.3 

.09 

^         »-4 

.09 

2.7 

.XX 

0.4 

.XX 

2.8 

20.5 

37-44            27.9 

16.42 

65.2      \ 

44.04 

54.3     ^ 

54.19 

37.4 

55-97 

49-9  ^  ^ 

30.5 

0.30  '           3.5 
37.74         1  31.4 

16.47 

.05 

66.8  '-^ 

44.08 

.04 

2.7 
57-0    ^ 

<    -07 
54.26 

^  0.2 
37-6 

56.02 

.05 

52.8  '-^ 

May  10.5 

-  0.0a 

-«:; 

16.50 

.03 

.01 

68.4  '•' 
1.7 

44.08 

.00 
.06 

0  «-8 

.05 

•  OX 

0.1 

56.01 

.01 
.06 

2.9 

55-7  ,  a 
-     2.8 

20.4 

37.50 

38.1 

16.49 

70.1 

44.02 

62.4 

54.32 

37-6 

55-95 

58.5     ^ 

0.53 

3.0 

•03 

1.6 

.09 

2.5 

.00 

0.2 

.11 

2.6 

30.4 

36.97      „ 

41.1 

16.46 

^ 

71.7     ^ 

43.93 

64.9 

54-32 

37.4 

55.84 

61. 1 

June   9.4 

0.78 
36.19 

0  2.7 
43.8 

16.40 

.06 

X.6 
73-3 

43.80 

.13 

-       2.2 
67.1 

54.28  '"^ 

0.2 

37-2 

55.69 

•15 

e.         *-3 
63-4 

19.4 

i.oa 
35.17 

46.2 

16.32 

.08 

1.4 
74.7 

43.65 

.15 

4=       2.0 
69.1 

.05 

54.23   ^ 

36.8  -' 

55.51 

.18 

-           2.1 
65-5       ^ 

X.22      \.      1. 01 

.xz 

I.a 

^» 

.X9 

^  1-5 

.08 

-     0.4 

.22 

-         1.6 

293 

33-95 

48.1 

16.21 

75-9 

43.46 

70.6 

54-15 

36.4 

55.29 

^7.1  ,  , 

July    9-3 

X.40 
32.55 

49.6 

16.09 

.12 

76.8     \ 

43-25 

.21 

0  *-2 
71.8 

.10 
54.05 

0-5 
35.9 

55.04 

.25 

68.3  '• 

1.53                0.9 

1 

.13 

0.8 

.23 

0.7 

.12 

0.3 

.27 

0.8 

19-3 

31.02           1    50.5 

15.96 

77.6 

43.02 

72.5 

53.93 

35-4    ^ 

54-77 

69.1      ^ 

i.6a  1            0.4 

•15 

0      0-5 

.23 

0.2 

0      .»3 

_  0.6 

.28 

£.         0-8 

293 

29-40     ,,  1   50.9 

15.81 

78.1 

42.79 

72.7 

53.80 

34-8     ^ 

54.49 

^9.3^. 

Aug.   8.2 

Z.66  1            a.a 
27.74     ^       50.7 

15-65 

.16 

0      o.« 
78.3 

42.54 

-25 

0.2 
72.5       ^ 

53.66 

0.6 
34.2     ^ 

54.20 

.29 

69.1 

0% 

-        1.63 

0.7 

•15 

0      0-* 

.24 

0.6 

.14 

^  0.6 

.28 

-CO        0-7 

18.2 

26.11 

50.0 

15.50 

78.2 

42.30 

71.9 

53-52 

33-6 

53.92 

68.4 

28.2 

1-56       0      1.3 
24.55            48.7 

15.35 

•15 

0.3 
77.9 

42.07 

.23 

0  '-» 
70.8 

53-38    ''\ 

0.7 
32.9 

53.64 

.38 

^ 

£            x.2 

X.4X 

1.7 

-M 

0.7 

.22 

1.5 

.13 

0.5 

.26 

X.6 

Sept.  7.1 

23.14 

47.0 

15.21 

77.2 

41.85 

69.3 

53-25 

32.4     ^ 

53.38 

^5-6  ,  ^ 

17.1 

x.ai              a.3 
21.93     ^     44-7     ^ 

15.08 

.13 

^      0.9 
76.3 

41.66 

.19 

_           2.0 
67.3 

.11 
53-14 

0  o-fi 
31.8 

53.15 

.23 

63.6 

0.96             2.6 

.09 

1.3 

•15 

-           2.2 

.09 

0.4 

.20 

£         *-5 

27.1 

20.97     ^    42.1 

14.99 

75.0 

41.51 

65.1 

53.05 

31.4 

52.95 

61. 1 

Oct.    7.1 

0.66             2.9 
20.31            39.2 

14.92 

.07 

<.5 
73.5     „ 

41.40 

.XX 

£           2.7 
62.4 

.05 
53-00 

0.3 
31.I 

52.80 

.15 

58.3 

0  0.33       ^     3.0 

.03 

X.8 

.07 

3.0 

.01 

0.1 

.10 

3-x 

17.0 

19.98            36.2 

14.90 

71.7 

41.33 

59-4 

52.99 

31.0 

52.70 

55-2  ,  , 

0.02  !              3.1 

.03 

a.1 

.OX 

3.2 

.03 

0.1 

.03 

3.3 

27.0 

20.00 

33.1 

14.92 

69.6 

41.32 

^ 

56.2 

53.02 

31.I 

52.67 

51.9  ,  . 

Nov.    6.0 

0.40               3.1 
20.40           .    30.0 

14.99 

.07 

-           2.3 

67.3 

41.38 

.06 

5^.9  '■' 

.09 
53." 

0.4 
3^-5    I 

52.70 

.03 

48.4  ^-^ 

^ 

0.75  '              2.8 

.12 

^     0  2-5 

.12 

3.5 

.13 

0.6 

r% 

.11 

3.7 

1 6.0 

21.15              27.2 

15.11 

64.8 

41.50 

a     49-4        1 

53-24      „ 

32.1 

52.81 

44*7  ,  . 

25.9 

1.09            ^  2.6 
22.24              24.6 

J^5.27 

.16 

^      2.7 
62.1 

41.68 

.18 

45.9  ^' 

.x8 
53.42 

0.9 
33.0 

52.98 

.17 

3.6 

Dec.    5.9 

^    1.40             a.2 
23.64            22.4     _ 

15.49 

.22 

2.7 

59.4   ^ 

41.92 

.24 

42.6  '■' 

/r         -23 
53-65 

x.i 
34.1 

53.22 

.24 

37.6    • 

1.65 

I.D 

.25 

2.6 

.29 

3.2 

.27 

X.3 

.31 

3.3 

15.9 

25-29    ^ 

20.8 

15.74 

56.8  ^ 

42.21 

39-4  , 

53-92 

35.4 

53-53 

34.3 

25.8 

X.86           ^  1.2 
27.15              19.6 

16.03 

.29 

2.6 

54.2 

42.55 

.34 

36.4 

.29 

54.21 

36.9  '•' 

53-88 

-35 

3.0 
3^-3     ^ 

35.8 

2.00 .             0.6 
29.15          ^    19.0 

16.34 

•31 

51.8  "* 

42.93 

.38 

2.5 

33-9 

•31 

54-52 

38.6  ••' 

54.28 

.40 

0     2.6 
28.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

P 

Bootis. 

5  Ursae  Minoris. 

a*  Centauri. 

33  Bootis. 

a  Apodis. 

Mean 

Solar 
Date. 

Right         Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. .       tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

North.. 

North. 

South. 

North. 

South.     ' 

h 

m 

0      • 

h 

m 

0 

h 

m 

e        • 

h 

m 

0 

h     in 

0 

1427 

+3047 

1427 

4-7607 

1433 

-6025 

1435 

+4448 

1435 

-7837 

Jan,    0.8 

s 
38.32 

42.2 

s 
38.69 

AO 

23.7^ 

8 
0.46 

M 

48.5 

s 
12.57 

72.8 

s 
47.07 

38.8 

I0.8 

38.65 

.33 

2.3 
39.9 

39-57 

.88 

2.0 
21.7 

I.OI 

.55 

48.6 

12.94 

.37 

2.4 
70.4 

Q                   1.27 
48.34 

38.3°-' 

.34 

2.0 

.94 

X'S 

.56 

0.6 

.38 

^0      a.o 

Z^  X.30 

0     o.a 

20.8 

38.99 

37.9 

40.51 

0 

20.2 

1.57 

49.2 

13-32 

68.4 

49.64 

38.5 

30.8 

39-33 

.34 

36.4 

41.49 

.98 

0.8 
19.4 

2.13 

•56 

I.X 

50.3 

13-71 

.39 

-c         ^'4 
67.0     \ 

-  1.32 

50.96    „ 

0.7 
39.2 

>33 

x.o 

.98 

0.0 

.54 

0  '.5 

.39 

__      0.8 

X.28 

X.2 

Feb.    9-7 

39-66 

35-4 

42.47 

^9-4  „  . 

2.67 

51.8      ' 

14.10 

66.2 

52.24 

40.4 

.32  I             0.5 

.93 

0.5 

.52 

1.8 

.36 

0.2 

X.24 

1.7 

19.7 

39.98 

«     34.9 

43.40 

f% 

19.9 

3-19 

53.6 

14.46 

66.0 

53.48 

42.1 

Mar.  i.^ 

40.26 

.38               0.0 
^1    34.9      , 

44.27 

.87 

i'3 
21.2 

0 

3.66 

•47 

2.x 

55-7 

14.80 

.34 

66.4 

54.63 '"' 

2.x 
44.2 

11.6 

40.52 

.26 

0.0 
35.5 

45-04 

'77 

1.8 

4.09 

.43 

58.1"^ 

15.10 

.30 

_          1.0 
67.4 

55.68  -' 

^      a.5 

46.7     „ 

21.6 

40.74 

.22 

x.o 

36.5 

45.68 

.64 

a'3 
25-3  ,  , 

4.47 

.38 

60.6  '•* 

15-36 

.26 

68.9  ''5 

5^-6^  ^Z 

2.8 
49.5 

31-6 

40.92 

.18                    1.4 
37.9       „ 

46.18 

.50 

28.0  ^' 

4.79 

.3a 

63.3       0 

15.58 

.22 

0  »'9 
70.8 

0.80 
57-41     ^ 

3.0 
52.5 

.15                1.8 

•35 

3.0 

•27 

2.8 

.17 

2.3 

0.64 

3.2 

Apr.  10.6 

41.07 

\   39.7 

46.53 

31.0 

5.06 

66.1 

3«.75 

73-1 

58.05 

55-7     , 

* 

20.5 

41.17 

.10                    2.0 
41.7 

46.72 

.19 

3.3 
34.2, 

5.27 

.21 

68.8  ^^ 

0 

15.87 

.12 

75-^  r 

5«-54 :: 

59.0   -^ 

30-5 

41.24 

.07 

2.2 

43-9  ^  ^ 

46.74 

.02 

3.2 

37.4 

5.41 

•14 

_  2.8 
71.6 

15.94 

.07 

2.8 

78-4 , , 

5«-«7: 

62.4  '" 

May  10.5 
20.5 

41.27 
41.27 

.03 
.00 

46.1 

48.4 

46.61 
46.33 

.13 
.28 

A  3.3 

40.6 

/:  3.0 
43.6 

5.50 
5.52 

.09 
.02 

2.6 

7^-^  2.4 
76.6  ^ 

15.96 
15-95 

.02 
.01 

81.1  '^ 

0.X7 

59-°4^„„ 
0.00 

59-04^  , 

65.7  - 

68.8  ^'' 

.03 

2.2 

.41 

2.7 

.04 

2.3 

.06 

2.6 

0.17 

3.0 

30-4 

41.24 

50.6 

45.92 

46.3^ 

5.48 

7^-9  ,  ^ 

15.89 

^^•^  ^. 

5^-^7  „  „ 

7^-^  ,  « 

June  9-4 

41.17 

.07 

^  2.0 
52.6 

45.39 

.53 

48.7  ^' 

5.38 

.10 

Q        a.0 
80.9 

15.78 

.IX 

88.8    * 

0       0.32 
5^-55  «   0 

-  2.8 
74.6 

19-4 
29.3 

41.08 
40.96 

.09  1                  X.8 

i    54.4 
.12                   I.S 

55.9 

44.75 
44-03 

.64 
.72 

2.0 

52.2 

5.23 
5.02 

.15 
.21 

82.7  '•' 

15.65 
15.49 

•13 

.x6 

2.x 

92-6  ,  , 

0       0-48 
58.07 
^      ^0.61 
57-46  ^^^ 

2.4 

77-0  ,  „ 
2.0 

79-°,  « 

July    9-3 

40.82 

•*4      ^»  0  '-3 

57.2 
.15               ag 

43-25 

.78 

.83 

x.o 

4.76 

.26 
.30 

85.1 
^     0.6 

15.30 

.19 
.22 

J.4 

^°  ..0 

-•       0.74 
56.72 
^    ^    0.83 

80.6  '•* 

X.2 

19-3 
29-3 

40.67 
40.50 

58.1 

•"'    58.7°-' 

.x8     ^^  *  0.2 

42.42 
41.56 

.86 
.87 

53-7  ,, 

4.46 
4.13 

.33 
•35 

»5-7  0.. 

15.08 
14.85 

.23 
.23 

«5-°  0.5 
95-5  0.. 

81.8 

Q        0.6 
82.4 

0        0-' 

Aug.    8.2 
18.2 

40.32 
40.13 

58.9 

"^58.7"' 
.18        „  '  0.5 

40.69 
39.84 

.85 
.82 

53.1 

X.I 

52.0 
■^         X.6 

3.78 
3.42 

.36 
.36 

85.6 

14.62 
14.37 

.25 

.24 

95-^  0.8 

54.02 

0.97 

53-°5  ^^ 
0.94 

82.5 

82.0  °-' 

0        ^.o 

28.2 

39.95 

58.2      ^ 

39-02 

50.4 

3.06 

83.8 

14.13 

94-4  ,, 

52-"«oo 

81.0 

.X7               0.9 

1 

'77 

2.x 

.33 

1.5 

.23 

■•3 

0.88 

X.5 

Sept.  7»2 

39.78 

•  IS 

V  -3 

38.25 

.69 

''•«'  -5 

2.73 

.29 

82.3 

0             1.9 

13.90 

.20 

93-'  .., 

0.79 

79-5  ^„ 

2.0 

17. 1 

39.63 

■# 

56.0      I 

37-56 

•^ 

45.8 

2-44 

80.4 

13-70 

0 

9'-4  ,  , 

5°-44  ^  ,, 

77-5  ,  , 

27.1 

39.50 

.13 

1.6 
54.4 

36.96 

.60 

2.9 
42.9 

2.20 

.24 

0 

78.3  "' 

13-52 

.18 

«            2.1 

89-3  , ^ 

r>         0.64 

49-8°  ^,0 

2.4 
75-'     , 

Oct.    7-1 
17.0 

39.41 
39.35 

.09 
.06 

X.9 

52.5 

2.3 
50.2 

36.47 
36.10 

.49 
.37 

3.2 
39.7 

36.2  3-5 

2.02 
1.92 

.x8 
.10 

76.0  '-^ 
73.6  "^ 

13.38 
13.30 

.14 
.08 

86.9  'g 

«            2.0 
84.1 

0.48 

49-32 

0.29 

49-03  „  ^ 

2.7 

72-4  ,  „ 
^       a.9 

^•5^„ 

•00 

a.5 

.22 

3.7 

.00 

«.5 

.04 

3.1 

0.00 

2.9 

27.0 

39.35 

47.7 

35.88 

32.5 

1.92 

71.1 

13.26 

81.0 

4^-95  ^„ 

66.6 

Nov.   6.0 

39.39 

.04 

2.7 
45.0 

35.82 

.06 

28.8  '-' 

2.00 

.08 

68.7'* 

13.28 

.02 

77.7  '•' 

0.X5 
49-10  «„ 

c    ^  3.0 
^3-6  ,  „ 

16.0 

25.9 

1  Dec.    5«9 

39.49 
39.65 
39.85 

.xo 
.16 
.ao 

•as 

3.0 
42.0 

3.0 

^      3.0 
36.0 

3.0 

35-91 
36.18 

36.60 

.09 

*V7 

•43 

.58 

3.9 

''■^  3.7 

21.2 

17.6 

3.2 

2.18 

2.45 
2.81 

.18 

•27 

.36 

.42 

66.6'-' 

^              1.9 
63.2 

x.x 

13.36 
13.51 
13.72 

.08 

.15 
.2X 
.26 

..«  a  3*5 
70.0 

«..      3.4 

^■*  3.3 

0.37 

^       a.9 
60.7 

58.1 

2.2 

55-9 .., 

15-9 
25.9 
35.8 

40.10 

40.39 
40.70 

.29 
.31 

3°-*  ,.6 

27.6 

37.18 
37.89 
38.72 

.71 

.83 

2.9 
II.5 

2.4 
9.1 

3-23 
3.72 
4.24 

.49 
.52 

62.1 

<        **"7 
61.4 

61.3 

13.98 
14.30 
14.65 

.32 
.35 

64.1 

6..1  '•° 
58.4  '■' 

51.80 

X.IO 

1.20 
54.10 

0.7 
52.0 

24 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

f 

Bootis. 

aS 

'Librae. 

)3  Ursae  Minoris. 

/9  Bootis. 

y 

Scorpii. 

Mean 

Solar 
Date. 

1 

1 

1 

1 

1 

Right 

Declina- 

RiRht 

Declina- 

RiRht 

Declina- 

RiRht 

Declina- 

RiKht 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

North. 

StnUh. 

North, 

North, 

South. 

h 

m 

0      t 

h 

m 

0      • 

h 

m 

0      ' 

h 

m 

0      * 

h 

m 

0       t 

1440 

-I-27  28 

99 

1445 

-1538 

1450 

+74  32 

1458 

+4046 

1458 

-2453 

Jan.     0.8 

8 

44-37 

53-1  « 

8 
30-45 

99 

12.5 

s 
54-51 

_  ^ 

54-4  „  , 

8 
16.43 

99 

X5-3    ^ 

s 
23.27 

99 

52.8 

I0.8 

44.69 

•3a 

^4 

30-77 

.3a 

1.5 
14.0 

55-27 

.76 

2.3 
52.1     „ 

16.77 

.34 

2.6 
Z2.7 

23.60 

.33 

x.x 
53.9 

1 

•33 

0      *-o 

•32 

\^  1.6 

.83 

X.8 

.35 

2.2 

•34 

1.3 

20.8 

45-02 

48.7 

31-09 

15.6     ^ 

56.10 

rt 

50.3 

17.12 

10.5 

23-94 

55-2 

,          30.8 

45.35 

.33 

1.7 
47.0 

31.42 

.33 

1.6 
17.2 

56.97 

.07 

Z.I 

49.2^ 

17-49 

•37 

1.6 
8.9 

24.28 

.34 

56.6  ^" 

Feb.    9.7 

45.68 

.33 

x.x 
45-9  ^  , 

31-74 

•32 

1.5 

18.7 

57-85 

.88 

48.8  "* 

17.86 

•37 

7.8  '•' 

24.62 

.34 

58.0  '-' 

.31 

0.7 

.30 

1.5 

.87 

0.2 

.35 

0.5 

.3a 

1.5 

19.7 

45-99 

45-2  0.. 

32.04 

_.« 

20.2 

58.72 

0. 

49.0 

18.2X 

7-3^ 

24.94 

59-5 

Mar.   1.7 

46.28 

.39 

Owl 

45*1     , 

32.32 

.:bB 

£.  ^-4 
21.6 

59-54 

.82 

0.9 

49-9     , 

18.55 

.34 

az 
7-4 

25.24 

.30 

61.0 

1 1.7 

46.54 

•  36 

0.4 

45-5  ^„ 

32.57 

.as 

l.X 

22.7 

60.28 

.74 

1.5 
51.4 

18.85 

.30 

8.1  °-7 

25-52 

.28 

^         *-4  ! 
62.4 

2X.6 

46.76 

.22 

^     0.8 
4^3,, 

32.80 

.23 

23.8     ^ 

60.92 

.64 

2.1 
53.5 

19.12 

.27 

Z.2 

9-3 

25.76 

.a4 

-c         x-3 
63.7 

31.6 

46.96 

.20 

1.2 
47-3  ,  . 

32.99 

.19 

24.6 

61.45 

.53 

56.0 

19-35 

.23 

1.7 
I  x.o 

25-99 

.a3 

1.2 
64.9 

.15 

X.6 

•  17 

0.6 

.39 

2.9 

.19 

2.0 

.19 

1.Z 

Apr.  10.6 

47.11 

49-»_ 

33-16 

25.2 

61.84 

^ 

58.9 

19-54 

13.0 

26.18 

66.0 

20.5 

47-23 

.12 

1.9 

33.30 

.14 

o>5 
25.7 

62.10 

.26 

62.0 

19.68 

.14 

a.4 
^5-4    ! 

26.34 

.z6 

_        x.o 

67-0   „ 

.oB 

2.0 

.11 

0*3 

.10 

3.a 

.10 

«     a.6 

.13 

^     «  0.8 

30.5 

47.31 

53-0  «  ^ 

33.41 

26.0 

62.20 

65.2 

19.78 

18.0 

26.47 

67.8 

May  10.5 

47.36 

.05 

2.2 
55-2  ^  ^ 

33-49 

•oB 

26.2 

62.17 

.03 

68.4  '-' 

19.84 

.06 

2.7 
20.7 

26.57 

.zo 

68.5  "^^ 

20.5 

47.38 

.02 

2.2 
57-4  .  ^ 

33-54 

.05 

^      0.1 
26.3 

62.01 

.x6 

71.6^^ 

19.86 

.02 

2.7 
23-4     ' 

26.64 

.07 

69.1*^* 

.02 

a.o 

.02 

0.0 

.30 

2.9 

.03 

2.6 

.03 

0.5 

30-4 

47.36 

59-4.  „ 

33-56 

26.3 

61.71 

74-5     . 

19.83 

26.0 

26.67 

69.6 

June  9.4 

47-31 

.05 

.           2.0 
61.4 

33-55 

.OX 

_      0.2 
26.1 

61.30 

.41 

2.6 
77.1 

19.77 

.06 

28.4 

26.67 

.00 

^              0.3 
69.9 

19.4 

47.24 

.07 

63.3;-' 

33-51 

.04 

0.2 
25.9 

60.79 

.51 

2.3 
79-4,  « 

19.67 

.10 

a.  3 
30.7 

26^65 

.02 

0.3 
70.2 

29.4 

47.14 

•  10 

64.8  • 

33-45 

.06 

25.6"^ 

60.18 

.oz 

1.8 
81.2 

19.54 

.13 

4.  1.9 
32.6 

26.59 

.06 

O.Z 

70.3 

July  9.3 

47.01 

.13 

66.2 '•■• 

33-36 

.09 

0.3 
25-3 

59.51 

.67 

S^-Cs 

19.38 

.x6 

z.6 
34-2 

26.50 

.09 

O.Z    ' 

70.2 

.14 

x.o 

.zo 

0.5 

.73 

0.8 

.19 

1.2 

.11 

ai 

1       19.3 

46.87 

^•^^, 

33-26 

24.8 

58.78 

83-4  ^, 

19.19 

35-4    „ 

26.39 

70.1 

29.3 

46.70 

.17 

^•^i: 

33-13 

.13 

0.4 
24-4    , 

58.01 

*T7 

83.7"' 

18.99 

.20 

_     0.8 
36.2 

26w25 

.Z4 

69.8*^ 

Aug.    8.2 

1 

46.53 

.17 

68.2 -^^ 

32.98 

.15 

23.8 

57-22 

.79 

o.a 
83-5 

18.76 

.23 

36.6"-* 

26.10 

.15 

'^♦°'« 

18.2 

46.35 

.z8 

68.2*° 

32.83 

.X5 

0.5 
23.3     « 

56.43 

.79 

82.8  "^ 

18.53 

-a3 

_     0.1 
36.5 

25.93 

.17 

68.8  **  , 

28.2 

46.17 

.18 

^<\ 

32.68 

•X5 

0.6 
22.7 

55-66 

'77 

81.5  '•' 

18.30 

.23 

36.0 

25.76 

.17 

68.2°-' 

.17 

0.7 

.16 

0.6 

.74 

1.7 

.22 

X.o 

.16 

a8 

Sept.  7.2 

46.00 

67-2, , 

32.52 

22.1 

54-92 

^f% 

79.8 

18.08 

35.0 

25.60 

67.4     . 

17. 1 

45.85 

.15 

66.1 '" 

32.39 

.13 

0.6 
21.5 

54-24 

.68 

^  a-a 
77-6 

17-87 

.21 

1.3 
33.7     e 

25^  44 

.16 

66.6°-' 

0 

27.1 

45.71 

.14 

^         l«4 
64.7 

32.28 

.11 

0 

0.4 
21. 1 

53-63 

.61 

2.6 
75.0 

17.68 

.Z9 

Z.8 
31.9 

25-31 

.13 

65.8     „ 

lOct.    7.1 

45.61 

•  10 

63.0  ^^ 

32.20 

.08 

a4 
20.7 

53-11 

.5a 

3.1 
71.9 

1753 

.15 

2.3 
29.7 

25.22 

.09 

Ow8 
65.0     ^ 

1 

17. 1 

45.55 

.06 

60.9     ' 

32.16 

.04 

0.3 
20.4 

52.71 

.40 

68.6^^ 

17.42 

.ZZ 

2.5 
27-2      ^ 

25.16 

.06 

0.8 
64.2 

.02 

2.3 

.00 

0.1 

.39 

3.5 

.06 

2.8 

•oz 

0.6 

27.0 

45.53 

5^-^  ^« 

32.16 

20.3 

52.42 

65.1     „ 

17-36 

24.4 

25-15 

63.6 

Nov.   6.0 

45.56 

.03 

,     2.6 
5^-°  «  ft 

32.21 

.05 

O.I 

20.4 

52.28 

.14 

61.3      a 

17-36 

.oo 

3.1 
21.3 

25.20 

.05 

-c         °-4 
63.2 

16.0 

45.65 

.09 

2.8 
53-2     ^ 

32.32 

.11 

20.8  ** 

52.28 

.00 

3.8 

57-5    0 

17.41 

.05 

18.0  ^-3 

25.29 

.09 

62.9 

.24 

2.9 

.15 

a.6 

.z6 

3.8 

.12 

3.3 

.z6 

0.0  , 

25.9 

45-79 

5°-3  ,  „ 

32.47 

21.4 

52.44 

53-7     ^ 

17.53 

14.7 

25-45 

62.9 

Dec.    5.9 

45.98 

.19 

2.9 
47-4^ 

32.68 

.21 

0.8 
22.2 

52.75 

.s* 

3.6 
50.1 

17.70 

.17 

11-3^-* 

25.65 

.•0 

^         0.3  1 
63.2 

.23 

2.9 

.24 

I.I 

.45 

3.5 

.23 

3.3 

.25 

0.5  1 

15.9 

46.21 

44-5     fl 

32.92 

^ 

23-3 

53-20 

^ 

46.6 

17-93 

8.0 

25.90 

63-7 

25.9 

46.48 

'V 

2.8 
4^-7.^ 

33- 20 

.28 

<c  »-3 
24.6 

53.78 

.58 

3.1 
43.5    ^ 

18,21 

.28 

3.1 
4-9 

26.19 

.29 

64.4  ^' 

35.8 

46.79 

.31 

2.6 
39.1 

33-50 

.30 

^       '-4 
26*0 

54-48 

.70 

2.6 
40.9 

18.53 

.32 

2.9 
2.0 

26.50 

.31 

1.0 
65.4 
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APPARENT  PLACES  FOR  THE  VPFER  TRANSIT  AT  WASHINGTON 

^M  ^^.m. 

6  Bootis. 

jS  Librae. 

'p  Octantis. 

M' 

Bootis. 

y^  Ursse  Minoris. 

Mean 
Solar 
Date. 

1 

1 

1 

Rirrht 

Declina- 

Right 

DoRlina- 
(ion 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

Ascension. 

tion 

A8censi<Hi. 

tion 

AsceziaiozL 

tion 

North. 

Smdh. 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

%M            — 

/?  CoronaeBorealis. 

a  Coronae  Borealis. 

a  Serpentis. 

6  Serpentis. 

C  Ursae  Minoris. 

Mean 
Solar 
Date. 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

North. 

North. 

North, 

North. 

North. 

b 

m 

0       1 

h 

m 

0       » 

h 

m 

0                   9 

h 

m 

0       • 

h     m 

0       > 

15  23 

-I-2926 

15  30 

+2702 

fa 

15  39 

+  643 

1545 

+    446 

1547 

+7805 

Jan.     0.9 

s 
48.87 

If 

8 

33-94 

^4.9  ,  . 

8 
28.74 

52-9       ^ 

8 
58.16 

99 

14.0 

s 
^3-91  ^  _ 

99 

27-5  ^  « 

^ 

.ag 

•-r  ••fi 

.29 

2.6 

•87 

2.0 

f\ 

•a? 

X.9 

^0  ^T7 

3.8 

10.9 

49.16 

17.6 

3423 

"•3  ^  , 

29.01 

50.9       ^ 

58.43 

I2.I 

24.68 

24-7 

20.8 
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51.9 

M             0             "^        ■ 

.14 

1.4 

-13 

x-3 

.09 

I.O 

.09 

1.0 
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33-«  ^, 

3.97 

33-4     ^ 

50.31 

59.3     , 

40.49 

62.6 

0 

17.2 

61.54 

.58 

I.Z 

75-7     ^ 

1763 

.17 

0.1 
33-7 

3-74 

.23 

0  0.6 
32.8 

50.02 

.29 

58.6  "7 

X.OO 

39«49 

^     «  0.8 
61.8 

^ 

•55 

Z.6 

.x6 

0.0 

.3Z 

0.9 

.38 

z.x 

0         0.94 

^         ^'i 

27.2 

60.99 

74-1 

17^47 

33.7 

3-53 

31.9 

49-74 

57.5   ^ 

38.55  r 

60.5 

Oct.    7-1 

60.49 

.50 

a.i 

17^33 

.14 

33.8 

3.33 

.ao 

1.4 

30.5     0 

49-49 

.25 

z.6 
55-9 

o.b4 
37-71 

58.8  '•' 

17. 1 

60.05 

•44 

-e         *-5 

17.22 

.XX 

,^0 

0.4 

34-2 

3.16 

•17 

28.7 

49.27 

.22 

0  2.x 
53.8 

0.70 
37-01 

_   ^   2.2 
56.6 

•37 

2.9 

.08 

0.5 

.Z3 

a.x 

.x8 

2.5 

0.54 

2.5 

27.1 

59.68 

_o 

66.6 

17.14 

34-7     , 

3.04 

M 

26.6 

49.09 

51.3       0 

36.47 

54-1     0 

Nov.   6.1 

59-40 

.28 

63.3  "-' 

17.11 

.03 

0.7 
35.4 

2.96 

.08 

3.5 
24.1      0 

48.96 

.13 

2.8 

48.5 

0.33 
36.14 

2.8 

51-3 

16.0 

59-22 

.18 

59-«  \\ 

17.13 

.oa 

.     1.0 
36.4 

2.93 

.03 

3.8 
21.3 

48.90 

.06 

45.4 '-' 

0.12 
36.02 

48.4  *•' 

26.0 

59-15 

.07 

5^-^  r 

17.19 

.06 

I.X 

37.5 

2.96 

.03 

0      3-0 
18.3 

48.90 

.00 

42.0  3-^ 

36.13 

45.5  '•' 

Dec.    6.0 

59-20 

.05 

3.8 
52-4  ,  , 

17-31 

.13 

38.8  "^ 

3.04 

.08 

3.1 
15-2 

48.96 

.06 

38.5 '-' 

^           0*34 
36.47         I 

^  2.9 
42.6 

.z6 

3.7 

.15 

1.4 

•M 

3.2 

.13 

3.5 

0.56 

2.7 

15.9 

59-36 

■♦^-y , « 

17.46 

40.2 

3.18 

12.0 

49.09 

35.0 

37-03       ^ 

39-9 

25.9 

59-63 

.a; 

.0 

«-^  r 

17.67 

.21 

3.37 

.19 

8.8  ^-^ 

49.28 

.19 

3..5  '•' 

0.76 
37.79 

2.4 
37.5 

35-9 

60.01 

.38 

41.7  '•* 

17.91 

.24 

X.6 
43.4 

3.61 

.24 

5.8  '•° 

49-53 

.25 

2S.2  '•' 

38.73  '^^ 

3.Z 

35.4 

1 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

V  Ursae  Minoris. 

9  Draconis. 

a  Scorpii. 
{Antares .) 

/?  Herculis. 

A  Draconis.        . 

1 

Solar 
Date. 

1 

I 

1 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Asoeneion. 

tion 

tion 

Aflcenaton. 

tion 

AscensicMi. 

tion 

North. 

North. 

South. 

h 

m 

North. 

North. 

h 

m 

0       » 

h     1 

tn 

0       f 

h 

m 

0       • 

p       » 

h     1 

in 

0       f 

16  20 

+7558 

16  22 

+6143 

16  23 

—26  12 

16  26 

+  21  41 

1628 

+6858 

Tan.     0.9 

8 

13-97 

^ 

99 

40.2 

s 
37^84 

99 

57-8  ,  , 

8 
26.85 

.o 

8 
1.97 

99 

^4-3  ,  . 

6*31 

37-6 

10.9 

14-53 

.56 

3-1 
37-1 

38.18 

•34 

^  3-a 
54-6     „ 

27-13 

.38 

50.6  »• 

2.21 

-24 

6..8  '•' 

6.72 

.41 

3.2 
34.4 

20.9 

15.22 

.69 

2.7 
34-4 

38.58 

.40 

r.    2.8 
51.8 

27.44 

.31 

0.6 
51.2 

2.48 

.27 

2.4 

59.4 

7.20 

.48 

2.9 
31.5 

30.8 

16.02 

.80 

0 

3.1 
32.3     ^ 

39^04 

.46 

3.3 
49.5         a 

27.76 

.3a 

0.7 
51.9        „ 

2.77 

.39 

2.1 
57.3       , 

7.76 

.56 

a.3 
29.2     „ 

;Feb.    9.8 

16.91 

.89 

X.6 
30-7 

39.53 

.49 

1.8 
47.7 

28.09 

•33 

0.8 

52.7      a 

3.07 

.30 

,   1.7 

55-6 

8.38 

.63 

1.8 
27.4 

.93 

0.9 

•51 

I.I 

.34 

0.8 

.30 

1.2 

.65 

I.I 

19.8 

17.84 

29.8 

40.04 

46.6 

28.43 

53-5  ^« 

3.37 

54-4  ^« 

9-03 

^^ 

26.3 

■  Mar.    1.8 

18.79 

-95 

0.3 
29-5 

40.56 

•5a 

46.2 

28.76 

•  33 

a8 
54-3^„ 

3.67 

.30 

,  0.8 
53.6     ^ 

9-69 

.66 

0.4 
25.9 

-93 

0-4 

^ 

.50 

.        0.2 

^% 

•  3a 

0.8 

.30 

0.3 

.65 

^     0.3 

11.7 

19.72 

m^r% 

29.9 

41.06 

A 

46.4 

29.08 

55-1     a 

3-97 

53.3 

10.34 

26.1 

.88 

I.I 

.48 

0.9 

f% 

.30 

0.8 

.38 

0.2 

.63 

0.9 

21.7 

20.60 

31-0 

41.54 

47-3 

29-38 

f« 

55.9 

4-«5 

53.5 

10.96 

27.0 

31-7 

21.40 

.80 

32.6 

41.98 

•44 

48.8  '•' 

29.66 

.38 

s^r 

4.51 

.26 

0.7 
54.2 

".53 

.57 

28.6  "" 

.-JO 

2.2 

•39 

3.1 

•a7 

0.7 

.24 

I.I 

.50 

2.0  1 

1  Apr.  10.6 

22.10 

34-8  _ 

4a.  37 

50.9       . 

29-93 

57.3  , 

4-75 

55.3     , 

12.03 

30.6 

20.6 

22.67 

•57 

2.7 
37-5 

42.70 

•33 

a.S 

53.4   « 

30-17 

.34 

0.6 

57-9  .  , 

4.96 

.21 

56.8  '• 

12.46 

.43 

2.6 
33.2     ^ 

1          30.6 

23.11 

•44 

2.9 
40-4 

42.97 

•27 

.        2.8 

56.2 

30.39 

.33 

58.4  - 

5-15 

.19 

58.6  '•' 

12.80 

.34 

-     2.8  ' 
36.0 

May  IQ.6 

23.40 

.29 

43-6  ,  , 

43^17 

.20 

3.x 
59-3  ,  , 

30.58 

.19 

58-C 

5-30 

.15 

60.6  '-^ 

13.04 

.a4 

3.2 
39-2^ 

1           20.5 

23.54 

.14 

46.9 

43.29 

.12 

62.6  ^^ 

30.74 

.10 

0.4 
59.3  „ 

5.43 

.13 

^       3.1 
62.7 

13.18 

-14 

42.5  '" 

.oa 

3.3 

•04 

3.3 

.13 

0.4 

.09 

a.3 

.04 

3-3  1 

30-5 

2352 

50-2 

43^33 

65.9 

30.86 

59.7^ 

5-52 

^ 

65.0 

13.22 

45-8 

.18 

3.2 

.03 

^           3-2 

.09 

^             0.4 

^% 

.06 

^        a.3 

.06 

3-3  , 

June   9»5 

23-34 

53-4,^ 

43^  30 

69.1 

30.95 

60.1 

5.58 

^7-2  ^  , 

13-16 

^ 

49.1 

^ 

.32 

3-0 

.zo 

3-1 

.05 

^             0-3 

^ 

.03 

-       3.1 

.z6 

3-1 

,           19-5 

23.02 

56-4^ 

43.20 

72.2      ^ 

31.00 

60.4 

5.60 

69.3 

13.00 

52.2 

1     • 

-4S 

a-7 

•  17 

3.8 

.03 

^             0.3 

g^ 

.03 

3.1 

.36 

2.8 

i           294 

22.57 

^ 

59-JC  ^ 

43.03 

75-o^, 

31.02 

^•7«^, 

5.58 

• 

71-4      a 

12.74 

55.0      ^ 

1 

.58 

^     ^  *-5 

.34 

a.5 

.03 

^       0.3 

.05 

1.8 

.34 

_  2.6 

July   9-4 

21.99 

.68 

61.6 

3.0 

42.79 

.30 

77-5,1 

30.99 

.06 

60.9 
0.1 

5-53 

.09 

73-»  ,.6 

12.40 

-42 

57•^., 

i           19.4 

21.31 

63.6 

42.49 

79.6     . 

30.93 

6z.o 

5.44 

74.8 

11.98 

0 

59.7  « 

29-3 

20.53 

.78 

65.1  "' 

42.14 

•35 

A          X.8 

81.4 

30.83 

.xo 

O.X 

61. 1 

5-33 

.11 

^       X.4 
76.2 

11.50 

.48 

^  1.8 
61.5 

Aug.    8.3 
18.3 

19.68 
18.77 

.85 
.91 

66.2  "' 
66.8"' 

41.75 
41.32 

•39 
.43 

82.6  ••' 

83.3°-' 

30^70 
30^54 

.13 

.z6 

A 

0.0 
6i.i 
_       0.1 
61.0 

5.Z8 
5.01 

-15 

-17 

I.I 

'!•'  0.8 

78.1 

10.95 
10.37 

-55 
.58 

^  1.2 

63-5 

28.3 

17.82 

.95 

66.8  °-° 

40.87 

.45 

83.6  "^ 

30.36 

.x8 

6a8°-' 

4.82 

.19 

7«-5r: 

9.75 

.63 

-  0.2 
63.7 

.95 

0.4 

.45 

0.3 

.19 

0.3 

.30 

0.1 

.63 

0.2 

Sept.  7-2 
17.2 

16.87 
15-93 

•94 

66.4 
65.4 

40.42 
39.96 

.46 

82.5  °-'' 

30^i7 
29.98 

.19 

60.5 

60.0 

4.62 
4-42 

.20 

78.6 

0     o.a 
7^4^. 

9.13 
8.50 

.63 

^3-5  „  8 
^       0.0 

62.7 

27.2 

15-03 

.90 

63-9 

3952 

•44 

81.2  '•' 

29.80 

.18 

0.5 
59-5     . 

4.23 

.19 

77.8 

7.90 

.60 

61-4      a 

Oct.    7-2 

14.18 

-85 

62.0 

39.11 

.41 

1.8 
79.4 

29.64 

.x6 

0.5 
59-0  „  ^ 

4.06 

-17 

^     0.9 
76.9     , 

7-34 

.56 

_  1.8 

59-6  ^  , 

17. 1 

13-42 

.76 

^  «-4 
59-6 

38.75 

•36 

3.3 

77.1 

29.51 

.13 

0.6 
58-4  „  < 

3.91 

-15 

^  '-3 
75-6  ,  . 

6.83 

•51 

2.3 
57-3,, 

•65 

2.8 

.30 

3.7 

.09 

0.0 

.11 

1.6 

-44 

2.7 

27.1 

12.77 

56.8 

38.45 

74.4 

29.42 

57.8^ 

3-80 

74-0    ^ 

6.39 

54.6 

•53 

3-1 

•as 

3.0 

.05 

0-5 

.07 

1.9 

^ 

•35 

3.1 

Nov.   6.1 

12.24 

53.7 

38^22 

^ 

71.4 

29.37 

57-3  „ 

3.73 

72-1  ,  , 

6.04 

5^-5  ^  , 

,           16.0 

11.86 

.38 

3-4 
50-3      ^ 

38.06 

.16 

68.0  ^"^ 

29.38 

.01 

56.9  ^-^ 

370 

.03 

3.1 

5.80 

-24 

4«-    * 

1           26.0 

11.64 

.22 

46.7 

38.00 

.06 

64.4      , 

29.44 

.06 

5^-^r 

3.73 

.03 

^       2.5 
^•5     . 

5^66 

.14 

44-6  ,  - 

Dec.    6.0 

IZ.60 

.04 

3.7 
43^o 

38.02 

.02 

60.7  '-' 

29.56 

.12 

<:     °-a 

56.4   ^ 

3.81 

.08 

64.9 

5.64 

.03 

«  3.8 

40.8 ; 

.12 

3.7 

.12 

3.7 

•17 

0.0 

-13 

a.7 

.10 

3.7 

16.0 

11.72 

39-3     ^ 

38.14 

57-0 

29-73 

5^-4  ^  , 

3.94 

62.2 

5.74 

37-»,fi 

25.9 

I2.02 

.30 

3-6 

35-7 

38.35 

.21 

53.3^-^ 

29.95 

.33 

56.6 

4.11 

.17 

2.7 
59-5  ,  , 

5.96 

.23 

3.6 

33-5  r. 

•47 

3-3 

f^    ^ 

.29 

3.4 

.26 

0.4 

.23 

^  0  ^'7 

^ 

.34 

3.5 

35-9 

12.49 

32.4 

38.64 

49.9 

30.21 

57.0 

4.33 

56.8 

6.30 

30.0 

376 


FIXED  STARS,  1903. 


(CONSTANTS  OF  STRUVE  AND  PETERS.) 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

^  Ophiuchi. 

a  Triang.  Australis. 

7  Herculis. 

K  Ophiuchi. 

1 
1 

f  Ursae  Minoris. 

Mean 

Solar 
Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

South. 

South. 

North. 

North. 

North. 

h 

m 

e         » 

h 

m 

0      > 

h 

m 

0 

h 

m 

0      • 

h    m 

e 

163 

|I 

—  1022 

1638 

-6850 

1639 

+3906 

1653 

+  931 

1655 

+82   II 

Jan.     0.9 

s 
48.30 

f9 

7-1 

8 
21.42 

99 

43-2 

s 
32.79 

23.6 

s 
3-70 

99 

s 

.25 

0     1.2 

"57 

1-7 

.24 

3.1 

.22 

2.1 

OIL    °-^ 

3.2 

10.9 

48-55 

8.3 

21.99 

41-5 

33.03 

20.5 

3-92 

35.0 

42.86 

47.2 

20.9 

48.82 

.a? 

1.2 
9-5 

22.64 

.65 

1.3 
40.2 

33.30 

.27 

2.8 
17.7 

4.16 

.24 

2.0 
33-0     „ 

«     0'97 
43.83 

2.9 
44-3 

^% 

.39 

1.2 

.70 

0.9 

^> 

.31 

2.4 

-27 

x.8 

X.20 

0  *-5 

30.8 

49.11 

10.7 

23.34 

39.3 

33.61 

15.3 

4-43 

31.2 

45.03 

41.8 

Feb.    9.8 

49.41 

.30 

II.8 

24.08 

.74 

38.8  "5 

33-94 

-33 

1.9 
13-4 

4.71 

.28 

«.5 
29.7 

c         '-39 
46.42 

X.9 
39-9 

.30 

I.O 

.76 

0.1 

.34 

1.4 

.29 

Z.2 

1.54 

1-4 

19.8 

49.71 

12.8 

24.84 

38.7 

34.28 

12.0 

5.00 

28.5 

4796      . 

38.5      ^ 

Mar.   1.8 

50.01 

.30 

^  0.8 
13.6 

25.60 

.76 

0.3 
39.0 

34-63 

.35 

0.8 
II.2 

5-29 

.29 

_  0.9 
27.6 

„  X.62 
49-38      ^ 

a6 
37-9 

II. 7 

50.31 

.30 

0.6 
14.2 

26.35 

.75 

0.7 
39-7 

34.96 

.33 

0.1 
II.I 

5-58 

.29 

0.4 
27.2 

X.63 
5^-21      ^ 

37.8  "; 

21'.  7 

50.59 

.28 

0.5 
14.7 

27.08 

.73 

40.8 

35.29 

.33 

0.4 

II-5 

5.86 

.28 

0.1 
27.1 

«     1.60 
52.81 

38.4  ^-^ 

f\ 

.26 

0.2 

.69 

1.4 

.30 

1.0 

^ 

.26 

0.3 

1.50 

1.3 

31-7 

50.85 

14.9 

27.77 

42.2 

35.59 

t\ 

12.5 

6.12 

27.4 

54-31        ^ 

39.7     „ 

.25 

0.0 

.64 

X.8 

.28 

1.5 

. 

.25 

0.7 

1.36 

z.8 

Apr.  10.7 

51.10 

14.9 

28.41 

44.0 

35-87 

14.0 

6.37 

a8.i 

55-67        ^ 

41-5 

* 

20.6 

51.32 

.22 

0.2 
14.7 

28.99 

.58 

1.9 
45.9 

36.12 

.25 

16.0 

6.60 

.23 

x.o 

29.1 

56.83 

43-8  ^-^ 

30.6 

51.52 

.20 

0.3 
14.4 

29.51 

.52 

48.1 

36.34 

.22 

18.3  ^\ 

6.81 

.21 

1.2 

30.3 

^  0.93 
57-76      ^ 

46.5  ^' 

May  10.6 

51.70 

.z8 

0.4 
14.0 

29.96 

.45 

2.4 
50.5 

36.51 

.17 

2.6 
20.9       0 

6.99 

.x8 

3-8  '  ' 

0        0-^ 

58.44 

2.9 
49-4        ! 

20.5 

51-85 

.15 

0.5 
^3-5^^ 

30.32 

.36 

2.5 

53.0 

36.65 

•14 

2.8 

23-7 

7.14 

.15 

1.6 
33-4     « 

58.85  ^\ 

^  3.2 
52.6 

.12 

0.6 

.27 

a.5 

.09 

2.9 

.13 

1.8 

0.13 

3.2 

30.5 

51.97 

12.9 

30.59 

t% 

55-5     ^ 

36.74 

26.6 

7.27 

35-2 

58.98 

55-8 

June   9.5 

52.06 

.09 

0.5 

"•4         A 

30.77 

.18 

58.1^-' 

36.79 

.05 

2.9 

29-5   „ 

7-36 

.09 

36.9  ••' 

58.8.  "•' 

59.1  ^^ 

19-5 

52.11 

.05 

II.8 

30.85 

.08 

60.6  ^' 

36.80 

.01 

2.8 

32.3   ^ 

7-42 

.06 

38.6  ■• 

58.39  "^t 

62.2 

29.5 

52.13 

.02 

0.6 

II.2 

30.82 

.03 

c          2.4 

63.0 

36.76 

.04 

2.6 

34.9 

7.44 

.02 

1.6 
40.2 

0.69 

57-70 

65.1  *•' 

July    9-4 

52.11 

.02 

0.0 

10.6 

30.70 

.12 

-           2.2 
65.2 

36.68 

.08 

2.4 
37-3 

7-42 

.02 

4^-8  ,  , 

,       0-93 

56.77    . 

67.8  *•' 

.06 

0.5 

.22 

2.0 

.12 

2.1 

.05 

1-3 

1.15 

».3  ! 

19.4 

52.05 

10. 1 

30.48 

67.2 

36.56 

39-4     0 

7-37 

43-1 

55-62 

1 
70.1 

29.4 

51.96 

.09 

9.6 

30.17 

.31 

68.9  '-^ 

36.40 

.16 

Z.8 
41.2 

7.28 

.09 

X.2 

44-3     ^ 

54-28  -"l 

2.0 
72.1 

Aug.    8. 3 

51.85 

.11 

0.4 
9-2 

29.78 

.39 

X.3 
70.2 

36.21 

.19 

42.6 

7.16 

.za 

1.0 
45-3     0 

52.78  '-f 

73-6       ; 

0 
18.3 

51.70 

•15 

8.8  "* 

29.33 

.45 

0.9 
71.I 

35.98 

.23 

-  1.0 
43.6     ^ 

7.02 

.14 

0.8 
46.1 

1.63 

51.15 

^  1.0 

74-6        ' 

28.3 

51-54 

.16 

8.5"^ 

28.83 

.50 

71.6 

35-74 

.24 

0.6 
44-2 

6.85 

.17 

46.6  °-5 

1.72 
49.43 

0.6  < 
75.2 

.X7 

0.3 

.53 

0.Z 

.25 

0.1 

.18 

0.3 

1-77 

ao  1 

Sept.  7.2 

51-37 

A 

8.2 

28.31 

71-5 

35-49 

44-3 

6.67 

46.9 

47-66      ^ 

75-2 

.18 

0        0-2 

.S3 

0.5 

.26 

0.3 

.18 

,     0.0 

00  '-78 

0.5 

17.2 

51.19 

8.0 

27.78 

71.0 

35.23 

44-0     . 

6.49 

46.9 

45.88     ; 

74-7 

•'7 

0.x 

.51 

0.9 

.25 

0.8 

.19 

_     0.2 

^•75 

-^    0  0-9 

27.2 

51.02 

7-9 

27.27 

70.1 

34.98 

43.2 

6.30 

46.7 

44-13     , 

73-8 

Oct.    7-2 

50.87 

.15 

7-C" 

26.80 

•47 

68.7  ••! 

34-74 

.24 

1.3 
41.9 

6.13 

.X7 

0.4 
46.3     „ 

1.67 
42.46 

«-5 
72-3 

17. 1 

50.75 

.12 

0.1 

26.41 

.39 

..     1.8 
66.9 

34-54 

.20 

1.7 
40.2 

5.98 

-15 

0.8 
45-5 

40.89  •'' 

x.9 
70.4 

.10 

0.1 

.31 

2.2 

•17 

2.0 

.11 

1.0 

1.41 

2.4 

27.1 

50.65 

8.0 

26.10 

64.7 

34-37 

38.2 

5-87 

44-5 

39-48 

68.0 

Nov.   6.1 

50.60 

.05 

e      0.4 
8.4 

25.90 

.20 

62.3  "^ 

34-24 

.13 

2.5 
35-7     0 

5-79 

.08 

z.2 

43-3 

0           '•21 
38-27       ^ 

^         2.7 
65-3 

16. 1 

50.60 

.00 

8.8  "* 

25.81 

.09 

59.8  ^\ 

34-17 

.07 

2.8 
32.9 

5-75 

.04 

41-8  ": 

0.98 
37-29 

62.2  ^^ 

26.0 

50.65 

•05 

0.7 
9-5  ^0 

25.86 

.05 

2.6 
57-2     ^ 

34.16 

.01 

3.0 
29.9 

5-76 

.ox 

1.8 
40.0 

36.58 

58.9  "' 

Dec.    6.0 

50.75 

.10 

0.8 
10.3 

26.03 

.17 

_  2.6 
54-6 

34-20 

.04 

/-     3.2 
26.7 

5-83 

.07 

38.1  '•» 

36.16 

55-4  '] 

.14 

1.0 

.29 

2.4 

.11 

3.4 

.11 

2.0 

O.ZI 

3.6 

16.0 

50.89 

".3 

26.32 

52.2 

34-31 

23-3 

5-94 

36.1 

36.05 

51.8 

25-9 

51.08 

.19 

I.I 

26.73 

.41 

a.  2 

50.0 

34-46 

.15 

20.0  ^'' 

6.09 

.»5 

2.2 

33-9 

.           0.19 
36.24 

48.2 

35-9 

51-31 

•23 

,   1.2 
13.6 

27.25 

.12 

^8.1  '•' 

34-68 

.22 

16.8  ^-^ 

6.28 

.19 

«   2-» 
31-8 

-           O.5X 
36.75 

0  3.4 
44.8 

1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

ti  Herculis. 

V  Ophiuchl. 

a' . 

Elerculis. 

TT  Herculis, 

B  Ophiuchi. 

1 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

1 

North. 

StnUh. 

North. 

North. 

South. 

b 

m 

0        t 

b 

m 

e 

h 

m 

0        > 

h 

m 

e          ' 

h     m 

0         • 

1658 

+3342 

1704 

-1536 

17  10 

+  1429 

17  II 

+3654 

17  15 

-2454 

Jan.    0-9 

8 
0.16 

32.5 

8 
48.04 

9-0    „ 

8 
12.48 

99 

67^3 

8 
38.68 

#1 

68.4 

s 
2.23 

iff 

0.5 

10.9 

0.37 

.21 

3.0 

29-5 

48.27 

.83 

9.8  -^ 

12.68 

.ao 

a        a.3 
65.0 

38.89 

•  21 

/:         3.0 
65-4 

£    .33 

2.46 

0.2 
0.7 

20.9 

0.62 

•as 

26.8  "^ 

48.52 

.25 

_  0.8 
10.6 

12.91 

.a3 

^    0  a.2 
62.8 

39.13 

.24 

^           3.9 
62.5 

.26 
2.72 

0.3 
I.O 

30-9 

0.91 

.ag 

24.4  "^ 

48.80 

.28 

0.9 
11.5 

13.17 

.26 

60.9 

39.41 

.28 

6o.o 

.30 
3.02 

0.4 

1.4 

.30 

2.0 

.30 

0.8 

.28 

1.7 

.30 

2.x 

.30 

0  0-4 

Feb.   9.8 

I.2I 

22.4 

49.10 

12.3 

13.45 

_a 

59.2 

39.71 

57.9   ^ 

3.32 

1.8 

-3a 

1.5 

.30 

0.7 

.28 

1.3 

.3a 

1.6 

.33 

0.4 

19.8 

1-53 

20.9 

49.40 

13-0      ^ 

1 3^73 

57-9 

40.03 

56.3 

3-64 

2.2 

Mar.  1.8 

1.85 

.32 

0.9 
20.0 

49.71 

.31 

13^6 

14.02 

.29 

0.9 
57.0 

40.36 

.33 

I.I 

55.2 

^   -sa 
3-96 

8.6°-* 

1 1.8 

2.17 

.3a 

19.6 

50.01 

.30 

0-5 
14. 1 

14-32 

.30 

56.5 

40.69 

.33 

54-8  °-* 

0   .33 

4.28 

3.0"-* 

21.7 

2.48 

.31 

19.8     „ 

50.30 

.29 

0.3 
14.4 

14.60 

.28 

^      0.1 
56.4 

41.02 

.33 

0.1 
54-9 

4.60 

3.3°' 

31-7 

2.78 

.30 

-  0.8 
20.6 

50.59 

.29 

14.6 

14.87 

•37 

56.8  °-J 

41-33 

•31 

55-6 

.31 

4.91 

3.6°-^ 

.28 

1.3 

.a7 

0.1 

.26 

0.8 

.29 

1-3 

.29 

0.3 

Apr.  10:7 

3.06 

21.9 

50.86 

14.7 

15.13 

57-6 

41. 62 

56.9      a 

5-20 

3.9 

* 

20.6 

3«3i 

.25 

23-6 

5I.II 

.as 

^  0.1 
14.6 

15.37 

.24 

58.8  '" 

41.89 

.27 

1-8 
58.7 

0    -aS 
5-48       ^ 

0.2 
4.1 

.23 

2.x 

•34 

0.2 

.22 

^         '-4 

.34 

^      0  3.1 

.26 

O.X 

30.6 

3«54 

25.7 

51-35 

14.4 

15.59 

60.2 

42.13 

60.8 

5-74 

4.2 

1  May  10.6 

3.73 

.19 

28.2  *-5 

51.56 

.21 

0 

0.3 
14. 1 

15-79 

.20 

61.9  '•' 

42-34 

.2X 

>.           3.5 

63.3 

•33 
5-97 

O.X 

4-3^ 

1        ' 

20.6 

3-89 

.x6 

0  a.6 
30.8 

51.74 

•  x8 

13.8^' 

15.96 

-17 

63.8  '•» 

42.51 

.17 

66.0^^ 

6.X8   •" 

a2 
4-5 

.XX 

a.7 

.16 

0.4 

•14 

3.0 

•13 

3.9 

.17 

ai 

30.5 

4.00 

33-5     0 

51.90 

13-4 

16.10 

65.8 

42.64 

68.9 

6.35 

4.6 

Tune   9-5 

4.08 

.08 

2.8 
36.3 

52.02 

.12 

0.4 
13.0 

16.20 

.xo 

67.8  ^° 

42.73 

.09 

71-8           _ 

6.50 

ax 
4.7 

19.5 

4.12 

.04 

2' 7 

39-0 

52.11 

.09 

0.3 
12.7 

16.27 

.07 

69.8" 

42.78 

.05 

^  3.8 

74.6   „ 

6.60 

a2 

.ox 

^  2.6 

•04 

0.4 

.03 

0  a.o 

.00 

2*8 

^  ^         -07 

0.2 

29.5 

4.11 

41.6 

52.15 

12.3 

16.30 

71.8     „ 

42.78 

77.4 .  ^ 

6.67 

5-^^ 

July    9-4 

4.06 

.05 

a.4 
44.0 

52.16 

.01 

0.3 
12.0 

16.29 

.ox 

-  X.8 
73.6     ^ 

42.74 

.04 

0       *-^ 
80.0 

^   -         .02 
6.69 

0.x 

J    J     "^  ■ 

.09 

2.x 

.03 

0.3 

.04 

X.6 

.09 

a.3 

.03 

&2 

19.4 

3-97 

46.1 

52.13 

_^^ 

1 1.7 

16.25 

— 0 

75.2 

42.65 

82.3^ 

6.66 

5-4^^ 

29.4 

3.84 

-X3 

0      1*9 
48.0 

52.07 

.06 

0.3 
11.4 

16.17 

•08 

76.6  '•* 

42.52 

•  13 

0        *'° 
84-3 

6.60  •** 

^  0.2 
5.6 

.16 

i*S 

•  XX 

0.2 

.12 

0  x-a 

.17 

0^      1-7 

.10 

O.X 

iAug.    8.3 

3.68 

49-5 

51.96 

11.2 

16.05 

77.8 

42.35 

r 

86.0 

6.50 

5-7^ 

1       ^ 

18.3 

3-48 

.20 

^  I.I 

50-6    0 

51-83 

•13 

0.2 

II.O 

15.91 

•M 

78-7  "^ 

42.15 

.20 

«        '-a 
87.2 

6.36": 

«  0.1 
5-8 

.2X 

0.8 

•  x6 

0  o.a 

•17 

0.7 

.33 

00      0-9 

.i6 

0  o-o 

28.3 

3-27 

51.4 

51.67 

10.8 

15-74 

n 

79-4 

41.92 

88.1 

6.20 

5.8 

1 

.24 

0.3 

•17 

0.2 

•  x8 

0.4 

.34 

0.5 

.18 

O.X 

Sept.  7-3 

3-03 

51-7 

51.50 

ia6 

15^  56 

79.8 

41.68 

88.6 

6.02 

5-7^ 

A 

.23 

^  0.x 

.19 

0.2 

.20 

O.X 

.as 

00  ^  0.0 

0       .30 

_  0.1 

17.2 

2.80 

51.6 

51-31 

A 

10.4 

15.36 

79-9 

41.43 

•r 

88.6 

5.82 

5-^    . 

.24 

0.5 

.x8 

0.2 

.19 

0.2 

.26 

00       °'4 

.19 

o.a 

'                27.2 

2.56 

5I.I 

51.13 

10.2 

15-17 

A 

79-7 

41.17 

88.2 

5.63 

5-4^ 

.22 

x.o 

^ 

•X7 

O.X 

.18 

0.5 

.24 

•  0         °.9 

.19 

0.3 

Oct.    7-2 

2.34 

50.1 

50.9C 

10. 1 

14.99 

79-2 

40.93 

87.3 

5.44       ^ 

5*' 

17.2 

2.14 

.20 

48.7  '•" 

50.81 

•15 

0.1 
10.0 

14.82 

•17 

78.4 

40.71 

.22 

86.0  '-^ 

5.28 

0.4 
4.7 

.17 

1.7 

•  12 

0.0 

•13 

I.X 

.19 

1.8 

-13 

0.3 

'          27.1 

1.97 

47.0 

50.69 

10.0 

14.69 

77.3 

40.52 

84.2 

5-^5    _ 

4.4 

Nov.  6.1 

1.84 

.13 

0  a.a 
44.8 

50.62 

.07 

0.0 
10.0 

14-59 

.10 

1.4 
75^9 

40.38 

•«4 

0        a.x 
82.1 

^    .09 
5.06 

0.4 
4.0 

^» 

^ 

.08 

a.5 

.03 

0.2 

.05 

x.7 

.XI 

£  «-s 

.04 

-  0-3 

16. 1 

1.76 

42.3     0 

50.59 

10.2 

14.54 

74.2 

40.27 

79-6     „ 

5.02 

3-7     , 

.02 

2.8 

^ 

.02 

0.3 

.01 

1.9 

.04 

^  0  a.8 

.00 

0.3 

26.0 

1.74 

39-5 

50.61 

10.5 

14-53 

72.3 

40.23 

76.8 

5-°*    _ 

3-4^, 

Dec.   6.0 

1.77 

.03 

36.6  '•' 

50.68 

.07 

0*4 
10.9 

14.57 

•04 

2.1 
70.2 

40.24 

.01 

73.8  f" 

.07 
5.09 

a2 

.09 

3.2 

.IX 

0.5 

.09 

a.3 

•06 

3.3 

.IX 

0.1 

16.0 

1.86 

33-4 

50.79 

^ 

"•4.. 

14.66 

67.9 

40.30 

70-^,- 

5-2°     ,1: 

3-'     , 

•  13 

3-1 

.16 

0.7 

.13 

^     ^  a.3 

.12 

/!■           3.3 

_   .16 

O.X 

26.0 

1.99 

30-3 

50.95 

12.1 

14.79 

c% 

65.6 

40.42 

67.4 

5.36     ^ 

3-2  «, 

.19 

3.1 

.21 

0  0.7 

.18 

a.4 

.17 

-         3.3 

.21 

O.X 

35.9 

2.18 

27,2 

51.16 

_ 

12.8 

14.97 

_  __ 

63.2 

40.59 

64.2 

5.57 

3-3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  i.o 
10.9 
20.9 
30.9 

Feb.   9-8 

19.8 
Mar.  1.8 
ii.S 
21.7 
31.7 

Apr.  10.7 
20.7 
30.6 

May  10.6 
20.6 

30-5 

June  9-5 

19.5 

29-5 

July    9-4 

19.4 
29.4 
Aug.  8.4 
18.3 
28.3 

Sept.  7»3 
17.2 
27.2 

,  Oct.    7-2 

I  17.2 

I 
I 

i  27.1 

Nov.    6.1 

16. 1 

26.1 

Dec.   6.0 

16.0 
26.0 

35-9 


b  Ophiuchi. 


Right 
Ascenaion. 


h     m 
17  20 


B 
25.84 

26.06 

26.32 

26.61 

26.91 

27.23 

27-55 
27.86 

28.18 

28.49 

28.78 
29.06 
29.32 
29.55 
29.76 

29.94 
30.09 
3a2o 
3a  26 
30.29 

30-27 
30.21 

30.11 
29.98 
29.82 

29.64 
29.44 
29.25 
29.06 
28.90 

28.77 
28.68 
28.63 
28.63 
28.69 

28.80 
28.96 
29.16 


.22 
.36 
.29 

•3P 
.3a 

•3a 
-31 
-3a 
-31 
.29 

.a8 
.26 

.23 
.21 
.18 

•15 

.IX 

.06 
.03 

•OS 

.06 

.10 

.13 
.16  I 
.z8 

.20 
.19 

.19 
.z6 
.13 

.09 
.05 
.00 
.06 
.11 

.16 
•ao 


Declina- 
tion 


-2405 


1.0 

1-3 
1.6 

2.0 

2.4 


0.3 
0.3 
0.4 
0.4 
0-4 


2.8 
3-2 

3.6 

3-9 

4.1 


0-4 
0.4 
0.3 
0.2 
0.2 


<J  Arae. 


Right 
Aaoension. 


h     m 
17  22 


4-3 
4.4 

4-5 
4.6 

4-7 


O.Z 

0.1 


O.X 


0.1 
0.0 


4-7 
4.8 

4.9 

5.0 

5-2 


5.3 
5.4 

5-5 
5.6 

5.6 

5.6 

5-5 
5-3 
5.0 

4.7 


0.1 


0.1 


O.X 


o.a 


a.1 


0.1 


O.Z 


O.Z 


0.0 


0.0 


O.X 


0.2 


0.3 
0.3 
0.3 


4-4 

4-1 

3.8 

3.6 
3-4 


0.3 
0.3 


0.2 


0.2 


0.0 


3.4 
3-5 
3-7 


O.X 


0.2 


8 
18.66 

19.04 

19.47 

19.96 

20.48 

21.03 
2Z.6o 

22.17 

22.73 
23.28 

23.80 

24.30 
24.76 
25.17 

25-53 

25.82 

26.06 
26.22 
26.30 

26.31 

26.24 
26.09 

25.87 

25-59 
25.27 

24.90 

24-52 
24.14 

23-77 
23-44 

23.16 
22.96 
22.84 
22.80 
22.86 

23.02 
23.26 
23.59 


.38 
-43 
•49 
•5a 

-55 

-57 
•57 
.56 
.55 

•5a 

•50 
.46 

-41 
.36 
.29 

.84 

.x6 
.08 
.01 
-07 

.15 

.22 

.28 

.3t 

-37 

-38 
-38 
-37 
.33 
.28 

.2D 
•  IS 

•04 
.06 

.16 
.34 

.33 


Decllna- 
tion 

S(mth. 


-6035 


58.6 
56.8 

55-4 
54-2 
53.3 


1.8 
1.4 


X.2 


0.9 
0.6 


52.7 

52-5 
52.6 

53.0 

53-7 


0.2 


0.1 


0.4 
0.7 


z.o 


54-7 
55-9 

57^3 
59.0 

60.8 


z.a 


1-4 
1-7 
1.8 


P  Draconis. 


Right      '  DecUna- 

Aacension.  i      tion 


2.0 


62.8 
64.9 
67.0 
69.1 
71.1 


2.1 
a.z 

a.z 
2.0 

1-9 


73-« 

74-7 
76.2 

77-3 
78.2 

78.6 
78.6 
78.2 

77-4 
76.2 

74.6 
72.8 
70.8 
68.6 
66.4 

64.2 
62.2 
60.3 


X.7 
1-5 


I.I 


0.9 
0.4 


0.0 


0.4 
0.8 
i.a 

1.6 


1.8 


2.0 


2.2 
2.2 


2.2 


2.0 


1.9 


h     m 
17  28 


+5222 


8 
12.38 

12.58 

12.84 

13-14 
13-49 

13.87 
14.27 
14.68 
15-08 
15.48 


17.13 
17-23 
17.27 
17.25 
17.17 

17.04 
16.85 

i6.6z 
16.33 
16.01 

15.67 

15-31 
14.96 

14.61 

14.29 

14.00 

13-76 
13.57 
13-44 
13-38 

13.40 

13-48 
13.64 


.20 
.26 
.30 

.35 

.38 

.40 

.41 
-40 
.40 

-37 


15.85 
16.19 

n  — ^    -ao 
16.76 

16.97 


34 
31 


.21 

.16 


.zo 

-04 

.02 
.08 

.13 

.Z9 

-a4 

.38 

.3a 
.34 

.36 
-35 
•35 
-3a 
.29 

.a4 

.19 

-IS 

.06 
.02 

.08 
.z6 


26.0 
22.6 
19.4 
16.6 
14.2 


3.4 
3-a 
2.8 

a.4 
Z.9 


12.3 
II. 1 
ia5 
10.6 
1 1*4 


z.a 
0.6 


O.Z 


a8 
1-3 


a  Ophiuchi. 


Right 
Asoenwon. 


Declina- 
tion 
North. 


h     m 
17  30 


12.7 
14.6 
16.9 
19.6 
22.7 


1-9 
2.3 

3.1 
3.a 


25.9 
29.  z 

32.4 

35-6 
38-6 


3.2 

3.3 

3.a 
3.0 
2.6 


4Z.2 
43.6 

45.7 

47.3 
48.4 


2-41 

2.1 

Z.6 


X.I 


49.1 

49.2 
48.9 
48.0 
46.7 

44-8 
42.5 
39.8 
36.8 

33-5 


0.7 


O.Z 


0.3 
0.9 

1-3 
1.9 


a.3 

3.0 
3-3 
3.5 


30.0 
26.4 
22.9 


3.6 
3-5 


8 

24-91 

25-09 

25.31 

25-55 
25.82 

26.09 
26.38 
26.67 
26.95 

27.23 

27.50 

27-75 
27.98 
28.20 
28.38 

28.54 
28J67 
28.76 
28.81 
28.82 

28.79 

28.7s 
28.63 

28.49 
28.34 

28.16 
27.97 
27.77 

27.59 
27.42 

27.27 
27.16 
27.09 
27.07 
27.09 

27.16 

27.28 

27-44 


.18 
.22 
.24 

.27 

.27 

-29 
.29 

.28 

.28 

.27 

.25 

-a3 
.22 

.z8 
.16 

.13 
.09 
.05 

.OX 

.03 

.06 
•10 

.14 

.15 
.z8 

.19 
.20 
.z8 
.17 
-15 

.11 
.07 
.02 
.02 
.07 

.Z2 

.z6 


+  1237 


55.2 

53-1 
51-0- 

49.1 

47-4 

46.1 

45.2 
44.6 

44-5 
44-8 

45.6 
46.6 
48.0 
49.6 

51.4 


2.Z 


2.Z 

Z.9 

1-7 
X.3 


0.9 
0.6 


0.1 


0.3 
a8 


z.o 


Z.4 
z.6 
1.8 


/  Herculis. 


Right 
Ascension. 


Declina- 
tion 
North. 


m 


h 
17  36 


2.0 


53-4 
55-3 

57-3 
59-2 
6i«o 


z.9 

2.0 

X.9 
Z.8 
1.61 


62.6 
64.1 

65.3 
66.3 

67.0 

67.4 
67.6 
67.6 
67.2 
66.5 

65.5 

64.3 
62.8 

61.0 
59.1 


1.5 
Z.a 


z.o 


0.7 
0.4 


0.2 


0.0 


0.4 
0.7 


z.o 


Z.2 


1-5 
z.8 
z.9 


2.Z 


57.0 

54-8 
52-5 


8.2 


a.3 


8 
41.89 

42.07 

42.30 

42.58 

42.89 

43.22 

43-58 

43-95 

44-31 
44.67 

45.01 

45.33 
45.62 

45.87 
46.08 

46.24 
46.36 
46.42 
46.43 

46.39 

46.29 
46.15 
45.96 

45.72 
45.46 

45.17 

44.87 
44.56 

44.26 
43.98 

43-73 
43.52 
43.36 
43.25 
43.21 

43.22 
43-30 
43.45 


.z8 

.33 
.88 

.31 
-33 

.36 
-37 
-36 
•36 
.34 

.33 
.39 
.25 
.2Z 
.16 

.za 

.06 
.ox 

.<H 
•zo 

.«4 
.19 

•a4 

.36 

.39 

.30 

.31 
.30 
.28 

.35 

.21 

.z6 

.IZ 

.04 

.ox 

.08 
.15 


+4603 


32.0 
28.7 
25.6 

22.8 

20.4 

X8.5 

17.3 

16.6 

16.6 

17.2 

18.4 
20.1 
22.3 

24.9 
27.8 


3-3 

3-1 
2.8 

a.4 
1.9 


z.2 

0.7 
0.0 
0.6 


Z.2 


2.2 

8.6 
3.9 
3.1 


30.9 

34-0 
37.2 

40.3 
43.2 


3-1 
3.3 

3.1 
8.9 

3.7 


45.9 

48.3 

50-3 
52.0 

53.2 


3.4 

3.0 

x-7 

Z.3 
0.7 


53-9 
54-2 
54-0 

53-3 
52.1 


0.3 
0.2 


O.! 


Z.2 


1-7 


50.4 

48.3  '•• 


43-0 

39-8 


3.2 

3.3 


36-5 
33-0 
29.6 


3.5 

3-4 
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APPARENT  PLACES  FOR  THE  UPPER  TRAKSIT  AT  WASHINGTON. 

• 

(0  Draconis. 

11  Herculis. 

^  Draconis. 

(?  Herculis. 

y  Draconis. 

Mean 

Solar 
Date. 

Ri|?ht 

Declina- 

Rieh 

t 

Declina- 

Righ 

t 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

North, 

North. 

North. 
0       » 

North. 

0           r 

North. 

h 

m 

0      > 

h 

m 

0      t 

b 

m 

h 

m 

h 

m 

0       * 

17  37 

+6847 

1742 

+2746 

1743 

+72    II 

17  52 

+37  J  5 

1754 

+51   29 

Jan.     I.O 

8 
27.27 

73.6 

s 

38.52 

ft 

43-2  ^« 

s 
35.10 

99 

51.6^ 

8 

54.  »7 

WW 

52-8  ,  , 

s 
19.25 

99 

65.7 

10.9 

27.49 

.22 

70.1  ^-5 

38.69 

.17 

2.8 

35.33 

.23 

48.x  I' 

54.32 

•  15 

3.1 
49.7  ,  „ 

19.40 

.15 

62.2  ^-^ 

20.9 

27.82 

-33 

66.8  ^'^ 

38.89 

.20 

2-7 

37.7 

35.68 

•35 

44.8" 

54-52 

.20 

46.8  ''\ 

19.62 

.22 

3.2 
59.0 

30-9 

28.25 

.43 

t.       2.9 
63.9 

39-13 

.24 

2.4 
35-3 

36.15 

.47 

41.8  ^^ 

54-76 

•24 

3.8 
44.0 

19.89 

.27 

56.0^-° 

Feb.    9-9 

28.76 

-51 

61.4 

39-40 

.27 

2.x 

33-2 

36.72 

.57 

2.5 
39-3/ 

55-04 

.28 

2.3 
41.7 

20. 2  z 

.32 

2.6 

53.4 

.57 

2.0 

.28 

1.7 

.65 

2.0 

-29 

1.9 

.35 

2.0 

19.8 

29-33 

59.4 

39.68 

3^-5  .  ^ 

37.37 

37.3. 

55.33 

39.8  _ 

20.56 

^ 

51-4      , 

Mar.   1.8 

29.94 

.6x 
-65 

^«- :: 

39-98 

.30 
.30 

X.2 

38.08 

.71 
•75 

<.4 

55.65 

-32 
.32 

3«<^ 

20.94 

.38 
•39 

^^•^  0.8 

11.8 

30.59 

57-5 

40.26 

29.7     ^ 

38.83 

35-2  ^ 

55.97 

37.7^ 

21-33 

49-1 

21.7 

3123 

.64 

CO 

57-5 

40.58 

.30 

a2 
29.5 

39-58 

-75 

0.1 
35-1     ^ 

56.30 

•33 

_  0.X 

37.6^ 

21.73 

.40 

4^9 

31-7 

31-86 

-63 

58.2  °-^ 

40.88 

.30 

0.4 
29.9 

40.32 

.74 

0.6 
35-7 

56.63 

.33 

38.0°-* 

22.  z  3 

.40 

0.4 
49.3 

.60 

1.3 

.29 

x.o 

.70 

1.2 

.31 

0.9 

.38 

x.x 

Apr.  10.7 
20.7 

32.46 
33.00 

.54 

59-5,  „ 
c         '-9 
61.4 

41.17 
41.44 

-27 

3^^  X.3 
32.2 

41.O8 
41.66 

.64 

3^9,  „ 
38.8  I' 

56.94 
57-24 

.30 

3«-5  1.6 
40.5 

22.51 
22.87 

.36 

5°-*  ,.6 

52.0 

30.6 

33-48 

.48 

63.8  »•* 

41.69 

•25 

X.8 
34.0^ 

42.23 

.57 

2.3 

57-5' 

.27 

1.9 
42.4 

23.20 

.33 

2.2 

54-2 

May  10.6 

33.87 

•39 

66.6  =■•' 

41.9a 

-23 

_        2.x 

36.  z 

42.70 

-47 

«-8  n 

57-76 

.25 

44-8  ;* 

23.49 

-29 

56.8^-^ 

2sa6 

34.18 

.31 

69.7 

42.ZI 

.19 

^^k\ 

43-06 

.36 

^''•s ;! 

57-98 

.22 

.0 

2.6 
47-4  ,  „ 

23-73 

.24 

2.9 
59.7 

.22 

3-3 

•17 

2.5 

-25 

3-3 

.18 

2.8 

.19 

3.1 

30.6 

34-40 

73.0 

42.28 

4^-°  « ., 

43-31 

50.1 

58.  z6 

5°-^  ,  « 

23.92 

62.8 

June  9-5 

34-51 

.IX 

76.4^* 

42.40 

.12 

2.7 
43-7^^ 

43-44 

.13 

53.5  '•* 

58.29 

.13 

3.0 
53-2  ,  „ 

24.06 

66.1^-^ 

19.5 

34-52 

.01 

79.8  ^* 

42.49 

.09 

.     2.6 

43-45 

.ox 

56.9  • 

58.38 

.09 

^      3-0 

24.14 

.08 

69.4 

29-5 

34-42 

.10 

83.1'-' 

42.54 

.05 

«     2.6 
48.9 

43.33 

.12 

60.2^-^ 

58.43 

.05 

2.9 

24.  z6 

.02 

^  3.2 
72.6 

July    9.4 

34-23 

.19 

86.a  ^' 

42-54 

.00 

2.4 

5^-3,: 

43-10 

.23 

^         3.1 
^3-3,  „ 

58.43 

.00 

-       2.8 

24.12 

.04 

3.1 

75-7 

.29 

2.9 

.04 

2.2 

-35 

2.9 

.05 

2.6 

.10 

2.9 

19.4 

33.94 

89.1 

42.50 

A 

53.5 

42.75 

66.2 

58.38 

64-5 

24.02 

78.6 

29.4 

33.56 

-38 

2.6 

91.7 

42.42 

.08 

2.0 
55-5    , 

42.30 

-45 

68.8*" 

58.28 

.10 

^<o 

23-87 

.15 

8Z.3  "^ 

Aug.    8.4 
18.3 

33." 
32.58 

.45 
.53 

^^•^  I  8 
1.0 

95-6 

42-30 
42.14 

.12 

.16 

1-7 

57.2 
58.6  '•■• 

41.76 
41.14 

.54 
.62 

2.2 

71.0 

72-8  ,  , 

58.14 
57.96 

.14 
.18 

68.9 '" 

^  '-7 

23.66 
23.4Z 

.21 

.25 

83.6  ^^ 

0         1-8 
85-4 

28.3 

32.01 

-57 

£L      ^-3 

96.9 

41.96 

.x8 

X.I 

59-7 

40.45 

.69 

1.3 
74-1 

57-75 

.2X 

1.3 
7^-9.  « 

23.ZZ 

.30 

86.9  '"^ 

.62 

0.7 

.21 

0.7 

.73 

0.9 

.24 

0.9 

.32 

1.0 

Sept.  7.3 

31.39 

97.6 

41-75 

60.4 

39-72 

75-0  ^  , 

57.51 

72.8 

22.79 

87-9          i 

17-3 

30.75 

.64 

0.3 
97-9 

41-53 

.22 

-       0.3 
6a7 

38-95 

'77 

0.3 
75-3  ^, 

57.26 

.25 

0.4 
73.2^ 

22.45 

•34 

88.4"' 

.64 

^  0-3 

.22 

-    ^  ax 

'77 

a2 

.26 

0.0 

.35 

00      0-0 

27.2 

30.11 

T 

97.6 

41-31 

60.6 

38.18 

75-1 

57.00 

^ 

73-2 

22. zo 

88.4 

Oct.    7.2 

29.48 

.63 

00.9 

41.09 

.22 

c        °-5 
60.1 

37-42 

-76 

0.7 
74-4 

56.74 

.26 

0.5 
72.7 

21.75 

•35 

«        0-5 
87.9 

17.2 

28.87 

.61                     ^    1.3 

95-6 

40.88 

.21 

0.9 
59.2 

36.68 

-74 

1.2 

73-2     _ 

56.50 

-24 

«  0.9 
71.8    '' 

2Z.42 

.33 

86.8  '•' 

-55  1             1.9 

1 

.18 

1.3 

' 

.67 

x.8 

.22 

1.3 

.30 

X.5 

27.1 

28.32 

93-7 

40,70 

57-9 

36.01 

^ 

7^-4  .  , 

56.28 

n 

70.5      „ 

21. Z2 

85.3 

Nov.    6.1 

^7.83 

-49    ^^  ^  2-3 
91.4 

40.55 

.15 

^       1-7 
56.2 

35-40 

.6x 

56.10 

.18 

1-8 

20.85 

.27 

2.0 
83^3 

16. 1 

27.43 

•*°  ■  88.7  '-' 

40.45 

.10 

2.0 
54-2^ 

34.89 

.51 

66.5  '•' 

55.96 

.14 

_-     2.2 

20.64 

.21 

80.9  ''\ 

26.1 

27.12 

-3^ 

85.7  '■" 

40.39 

.06 

51.8     ^ 

34-49 

.40 

63.5 

55.87 

.09 

<       2.5 
^4.0^^ 

20.48 

.16 

2.8 
78.  z 

Dec.    6.0 

26.92 

.20 

8a.3  ^: 

40.38 

.01 

2.6 
49.2 

34.22 

.27 

<          3.3 
60.2 

55.83 

.04 

£       2.9 
61. z 

20.39 

.09 

3.1 
75-0 

.09 

3.6 

.04 

2.7 

.14 

3-6 

.01 

3.0 

.02 

3.4 

16.0 

26.83 

78.7    , 

40.42 

46.5 

34-08 

56.6 

55.84 

58.  z 

20.37 

7Z.6 

26.0 

26.86 

.03 

75.1  "■' 

40.51 

.09 

2.9 
43.6^ 

34-07 

.ox 

3.6 
53-0  ,  ^ 

55-91 

.07 

3.2 
54-9  ,  ^ 

20.42 

.05 

68..^' 

36.0 

27.01 

.15 

7M  '•' 

40.65 

.14 

2.9 
40.7 

34-21 

.14 

3.6 
49.4 

56.04 

.13 

3.2 
51-7 

20.53 

.11 

^        3-6 
64-5 
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I 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

I 

*#—  —  __ 

y^  Sagittarii. 

('  Herculis. 

\i  Sagittarii. 

V  Serpentis. 

A  Sagittarii. 

Mean 
Solar 
Date. 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion       1 

South, 

0       t 

North. 

South. 

South. 

South. 

h 

m 

h 

m 

0       » 

h 

m 

0       ' 

h      m 

0       t 

h 

m 

1 
0       f 

1759 

-3025 

1803 

+2844 

18  07 

—  21  04 

18   16 

-255 

18  21 

-25  28 

Jan.    I.o 

II.O 

8 
33.53 

22.2 

s 
44.30 

ft 

62.6 

8 
56.76 

A 

55-2 

s 
16.48 

f9 

19. 1 

s 
58.05 

^ 

n 
23.6 

33.73 

•ao 

21.8  °-' 

44.44 

.14 

2.9 
59.7 

56.94 

.x8 

0.2 
55.4 

16.63 

1.3 
20.4 

58.21 

.16 

a2  1 
23.4        ! 

2a9 

33.96 

.23 

^  0.2 
21.6 

44.63 

.19 

2.7 
57«o 

57.15 

.2X 

a  0.2 
55.6 

>.  «      .18 
16.81 

_  X.2 
21.6 

58.42 

.2X 

0.1 
23.3        I 

.27 

0.2 

.22 

2.S 

.24 

0  0.2 

.21 

0  >.2 

f>    ^  ^ 

.24 

O.X    1 

30-9 

34.23 

21.4 

44.85 

54.5 

57.39 

55.8 

17.02 

22.8 

58.66 

_^ 

23.2       I 

.29 

a2 

.25 

2.1 

•27 

_     0.2 

^    .24 

0  '.° 

t^ 

.26 

0.1 

Feb.    9-9 

34.52 

21.2 

45.10 

52.4       a 

57.66 

56.0 

17.26 

23.8       _ 

58.92 

__o 

23.1 

.3a 

0.0 

.27 

1.8 

.28 

0.2 

.25 

0.8 

.28 

0.0 

19.8 

34.84 

21.2 

45.37 

50.6 

57.94 

56.2 

^7-51     _ 

^4-6  ^  . 

59.20 

23.1 

Mar.   1.8 

35.16 

.32 

ax 

21. 1 

45.66 

.29 

1.3 
49.3     „ 

58.24 

.30 

_     0.2 
56.4 

17.78  z 

0.6 
25.2 

59.51 

.31 

ax 
23.0 

11.8 

35.49 

.33 

0.0 
21. 1 

45.96 

.30 

48.5 

58.54 

.30 

.     0.0 
56.4 

.,    ^   .28 
18.06 

25.6 

59.82 

.31 

0.1 
22.9         1 

21.8 

35.82 

.33 

0.1 
21.0 

46.27 

.31 

48.3"' 

58.85 

.31 

_     0.0 
56.4 

.28 

18.34 

0.1 
25-7 

60.13 

.31 

0.2 
22.7 

31-7 

36.16 

•34 

0.0 
21.0 

46.57 

.30 

48.6%^ 

59.16 

.3X 

_     0.2 
56.2 

18.63  z 

0.2 
25.5 

60.45 

.32 

0.2  , 
22.5         ' 

.32 

0.0 

.30 

'    a8 

.30 

0.2 

.28 

0.5 

.31 

0.3 

Apr.  10.7 

36.48 

21.0 

46.87 

49.4 

59.46 

56.0 

18.91 

25.0 

60.76 

1 
22.2           ' 

20.7 

36.79 

.31 

0.0 
21.0 

47.15 

.88 

50.8  "^ 

59.75 

.29 

0.3 
55.7 

,9.x8   -"^ 

0.7 
24-3 

61.07 

.31 

0.3 
21.9 

.30 

O.X 

.27 

^.7 

^ 

.28 

0.3 

.26 

0.9 

^ 

.30 

^  <>.3 

30-7 

37.09 

21. 1 

47.42 

52.5 

60.03 

55.4 

19.44            . 

23.4 

61.37 

21.6 

May  10.6 

37.37 

.28 

0.1 
21.2 

47.66 

.24 

54.6 

60.30 

.27 

0.4 
55-0 

19.69 

X.X 

22.3 

61.66 

.29 

0.2 
21.4 

.26 

0.2 

.22 

2.4 

.25 

a.3 

.23 

1.2 

^ 

.26 

0.2 

20.6 

37.63 

21.4 

47.88 

57.0  \ 

60.55 

54-7 

19.92 

2I.I 

61.92 

21.2           1 

.23 

a2 

.18 

2.6 

.2X 

0.3 

.20 

1.2 

.23 

0,2 

3cx6 

37.86 

21.6 

48.06 

59.6 

60.76 

54.4 

20.12 

19.9 

62.15 

21.0 

June   9.5 

38.05 

.19 

0.3 
21.9 

48.21 

-X5 

62.3  "^ 

60.95 

.19 

0.3 
54.1 

.17 
20.29 

18.6  "^ 

62.36 

.21 

ax 
20.9 

19.5 

38.21 

.16 

0.3 
22.2 

48.32 

.11 

65.0  ^' 

61.10 

.15 

«  0.3 
53.8 

20.43 

X7.3  '" 

62.53 

.17 

0.0  , 
20.9 

29-5 

38.32 

.11 

22.6 

48.39 

.07 

67.7  "^ 

61.21 

.11 

O.X 

53.7 

.IX 

20.54     ^ 

_        x.2 
16. 1 

62.66 

.13 

0.0  . 
20.9 

July   9-5 

38.38 

.06 

0.5 
23.1 

48.41 

.02 

2.6 

70.3 

61.28 

.07 

_  0.1 
53.6 

^      .06 
20.60 

X.2 
14.9 

62.75 

.09 

0.2  , 
21. 1         1 

.02 

0.5 

.02 

2.4 

.03 

0.0 

.03 

x.o 

.<H 

0W2 

19.4 

38.40 

23.6 

48.39 

72.7 

61.31 

53.6 

20.63 

13.9 

62.79 

21.3 

29.4 

38.37 

•03 

0.5 
24.1 

48.33 

.06 

2.2 
74.9 

61.29 

.02 

^  0.0 
53.6 

-      .02 
20.61 

0.9 
13.0 

62.78 

.ox 

Vc  0.3    . 
21.6           , 

Aug.    8.4 

38.30 

.07 

24.6 

48.22 

.11 

76.8  ^'\ 

61.23 

.06 

0.1 
53.7 

.06 
20.55 

0.7 
"•3     ^ 

62.73 

.05 

0.3 
21.9       1 

18.4 

38.18 

.12 

0.4 
25.0 

48.08 

.14 

78.4  '•' 

61.13 

.XO 

0.0 
53.7 

.10 
20.45 

0.6 

II.7 

62.63 

.10 

0.3  1 

22.2 

28.3 

38.03 

.15 

0.4 
25.4 

47.90 

.18 

4r   ».2 
79.6 

60.99 

.14 

53.8 

•13 
20.32 

0.5 

II.2 

62.50 

•13 

0.2 
22.4 

.19 

0.2 

.ao 

0.9 

•17 

0.1 

.15 

0.3 

.17 

0.3 

Sept.  7.3 

37.84 

25.6 

47.70 

80.5 

60.82 

53.9 

20.17 

ia9 

62.33 

.0 

22.7 

17-3 

37.64 

.20 

0  °-* 
25.8 

47.48 

.22 

81.0"^ 

60.64 

.18 

0.1 
54.0 

.17 
20.00 

0.2 
10.7 

62.15 

.18 

0.2 
22.9 

.21 

0  °'0 

.23 

0            0.* 

.19 

0.0 

0       .^9 

0.0 

^ 

.20 

0.x 

27.2 

37.43 

25.8 

47-25 

81.I 

60.45 

54.0 

19.81 

10.7 

61.95 

23.0 

Oct.    7.2 

37.23 

.20 

_  0.2 
25.6 

47.02 

.23 

80.8  °-^ 

60.26 

.19 

0.0 
54.0 

^       .x8 
19.63 

ia8 

61.75 

.20 

0.0  , 
23.0 

17.2 

37.04 

.19 

0.2 
25.4 

46.81 

.21 

0            0.8 
80.0 

60.08 

.18 

0.0 
54.0 

^    .17 
^9.46       ' 

0.3 
1 1. 1 

61.56 

.19 

0.0 
23.0 

•17 

0.4 

•ao 

X.I 

.16 

0.1 

.x6 

0.5 

.17 

O.X    , 

27.2 

36.87 

25.0 

46.61 

_£ 

78.9 

59.92 

53-9 

19.30 

1 1.6 

61.39 

22.9 

Nov.  6.1 

36.74 

.13 

0.4 
24.6       I 

46.45 

.10 

J'5 
77.4 

59.80 

.12 

«  0.1 
53.8 

.»3 
19.17 

12.1°-' 

61.25 

.14 

0.2 

22.7        . 

16. 1 

36.65 

.09 

0.6 
24.0 

46.33 

.12 

1.9 
75.5 

59.71 

.09 

0.1 
53.7 

«    "09 
19.08 

12.8  "•' 

61.15 

.10 

0.3 
22.4 

26.1 

36.62 

.03 

0.5 
23-5^ 

46.24 

.09 

2.2 
73.3 

59-67 

.04 

0.0 
53.7 

.05 
19.03 

a9 
13.7 

61.10 

.05 

0.2 

22.2 

Dec.    6.1 

36.64 

.02 

0.5 
23.0 

46.21 

.03 

70.8^5 

59.68 

.01 

0.0 
53.7 

.00 
19.03 

14.8 

61.10 

•oo 

0.3 
21.9 

.07 

0.5 

.02 

2.7 

• 

.06 

0.0 

.03 

1.1 

.04 

0.2 

16.0 

36.71 

22.5 

46.23 

68.1 

59-74 

53.7 

19.06 

15.9 

61.14 

21.7 

.12 

0.5 

.07 

2.8 

.10 

«  O.X 

.08 

1.2 

.10 

0.2 

26.0 

36.83 

22.0 

46.30 

f 

65.3 

59.84 

53-8 

19.14 

17.I 

61.24 

^^•5. 

36.0 

37.00 

•17 

21.6 

46.42 

.12 

62.4 

59.99 

•»5 

0.2 
54.0 

.«3 
19.27 

18.4 

61.38 

.14 

0.1 
21.4 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

■ 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

X  Draconis. 

I 

Aquilae. 

C  Pavonis. 

a  Lyrae. 

/ 

J  Lyrae. - 

Solar 
Date. 

1 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

North. 

m 

South. 

South. 

ni 

North. 

North. 

h 

m 

0       t 

h 

0       » 

h 

m 

0       t 

h 

0       t 

h 

in 

0        > 

18  22 

+7241 

18  29 

_    818 

183 

I 

-7130 

1833 

+3841 

18  46 

+33  14 

Jan.    i.o 

II.O 

s 
43-92 

34-7  ,  . 

a 
54-77 

35.5 

s 
38.54 

99 

32.1 

s 
37.86 

99 

43.5 

s 
28.67 

99 

68.1 

44.03 

.11 

3..X  '■' 

54-92 

.X5 

0.9 
36^4 

38.88 

.34 

2.7 
29-4      ^ 

37.97 

.11 

3-1 
40.4 

28.76 

.09 

£.          *.9 

65.2 

21. 0 

44-27 

.24 

^1.-1  '■' 

55.09 

.17 

0.9 
37-3     „ 

39.33 

-45 

26.8  "' 

38.12 

.15 

3.0 
37.4 

28.90 

.14 

62.3  '•' 

30.9 

44.64 

•37 

.4-4  "l 

55.30 

.21 

0.8 
38.1 

39.88 

.55 

2.4 
24-4 

38.32 

.20 

2.9 
34.5 

29.08 

.18 

59.6^' 

.49 

^  2.8 

.33 

0  0  0.7 

.65 

2.0 

.24 

2.5 

.22 

2.4 

Feb.    9-9 

45.13 

^  _^ 

21.0 

55.53 

38.8     ' 

40.53 

22.4      „ 

38.56 

32.0 

29.30 

57-2    ^ 

.60 

2.4 

.85 

0.6 

.72 

Z.8 

.26 

2.Z 

•25 

2.0 

19-9 

45-73 

.67 

19.2 

55.78 

39-4^, 

41.25 

20.6 

38.82 

29.9  ,  , 

29-55 

53.6 

Mar.    1.8 

46.40 

1.9 
17^3 

56.05 

•27 

39.8°-* 

42.02 

'17 

1.4 
19.2 

39.12 

.30 

28.2   '-' 

29.82 

•27 

.74 

_      1.2 

.28 

0.2 

.81 

0      ^.' 

•32 

I.X 

.30 

I.I 

II. 8 

47.14 

^ 

16. 1 

56.33 

t% 

40.0 

42.83 

I8.I 

39.44 

27.1 

30.12 

52-5     ^ 

21.8 

47.90 

.76 

0.6 
15^5 

56.61 

.28 

0.0 
40.0 

43^67 

•84 

0.7 

17.4 

39.76 

•32 

26.6  "^ 

30.42 

.30 

0.6 
51.9  „ 

'           31.8 

48.67 

•T2 

_  0.1 
15-6     - 

56.90 

.29 

0.3 
39.7 

44^52 

.85 

0.3 

17. 1 

40.10 

•34 

-        O.X 

26.7 

30.74 

.32 

0.0 
51.9     ^ 

.76 

0.8 

.29 

0.5 

.84 

0.1 

•33 

0.7 

•  31 

0.6 

Apr.  10.7 

49.43 

16.4 

57.19 

—ft 

39.2     , 

45.36 

n 

17.2 

40-43 

27.4 

31.05 

52.5 

1           20.7 

50.15 

.7a 

1.3 
17.7 

57.47 

.28 

46.18 

.82 

17.6  °-* 

40.75 

.32 

28.7 "' 

31.36 

.31 

^  X.I 
53.6     , 

30.7 

50.80 

.65 

^  1-9 
19.6 

57.74 

.27 

„  0.8 
37.8 

46.97 

.79 

18.5  °-' 

41.06 

•31 

1.7 

30^4 

31^66 

.30 

A 

Z.6 
55-2 

May  I0.6 

51.38 

.58 

2.4 
22.0 

58.00 

.26 

36.8 

47-70 

.73 

1.2 
19.7 

41.34 

.28 

_  2.2 
32.6 

31^94 

.28 

2.0 
57-2^ 

1 

1           20.6 

51.85 

.47 

0  '.8 
24.8 

58.25 

•25 

«  '•o 
35^8 

48^37 

.67 

'•5 
21.2 

41.60 

.26 

2.S 

35^1     „ 

32.20 

•  26 

^  2.4 
59.6 

.37 

3.x 

.22 

1.0 

.60 

1.8 

.22 

2.8 

.23 

2^7 

30.6 

52.22 

^ 

27-9 

58.47 

34.8 

48.97 

23.0 

41.82 

n 

37.9 

32^43 

62.3  « 

June   9' 6 

52.48 

.26 

31.2  '-' 

58.66 

.19 

X.I 

33.7 

49-47 

•50 

2.1 

25.1 

42.00 

.z8 

3.0 
40.9 

32.62 

.19 

65.1 

19-5 

52.60 

.12 

34-6  ^-^ 

58.82 

.16 

I.o 
32^7 

49.86 

.39 

2.3 
27.4 

42.14 

.14 

3.x 
44.0 

32^77 

.15 

68.0  '•' 

.00 

0       3^5 

c\ 

.12 

z.o 

.29 

0  2.4 

.09 

3^i 

f%  f% 

.11 

2.9 

29.5 

52.60 

38.1 

58.94 

t:% 

31.7 

5o^i5 

29.8 

42.23 

47-1 

32.88 

70.9 

1     _      - 

.13 

3.3 

.08 

0  0.9 

.16 

2*5 

.04 

3.0 

.06 

0  2.9   1 

July    9.5 

52.48 

41.4 

59.02 

30.8 

50.31 

32.3 

42.27 

50.1 

32.94 

73.8       I 

J         * 

.25 

3.2 

.04 

0.7 

.04 

2.5 

.01 

2.9 

.02 

2.8    1 

19-5 

52.23 

44-6 

59-06 

30.1 

50.35 

34.8 

42.26 

53-0    ^ 

32.96 

76.6 

.36 

2.9 

^ 

.00 

0.7 

.09 

2.4 

.06 

_  2.6 

.04 

2.6 

29.4 

51.87 

47-5     , 

59.06 

29.4 

50.26 

37.2 

42.20 

55.6 

32.92 

0 

79.2 

.47 

2.7 

.05 

0     0.5 

.21 

2.3 

.11 

0       2.4 

.08 

0       2.3  ' 

Aug.    8.4 

51.40 

50.2 

59.01 

28.9 

50.05 

39-5 

42.09 

58.0 

32.84 

81.5 

18.4 

50.83 

•57 

2.3 
52-5    ^ 

58.92 

.09 

28.5  "* 

49.72 

.33 

41.6 

41.94 

•15 

,            2.1 
60.1 

32.72 

.12 

0      2.0 

83.5 

28.4 

50.18 

.65 

1.9 
54.4 

58.80 

.12 

28.2  "^ 

49.29 

•43 

1-7 
43.3 

41.75 

.19 

61.8  '-^ 

32.56 

.x6 

X.7 
85.2      ' 

.71 

1.4 

.14 

0.2 

.51 

1.4 

.22 

X.3 

.20 

1.3 

Sept.  7-3 

49.47 

55.8 

58.66 

28.0 

48.78 

0 

44-7 

41.53 

63.1 

32^36 

86.5 

17.3 

48,71 

.76 

56.7 

58.49 

.17 

n 

O.X 

27.9 

48.20 

.58 

z.o 

45.7^ 

41.28 

.25 

64.0 

32^14 

.22 

87^4 

•79 

0.4 

.18 

0.0 

.61 

-     0.4 

.26 

^            0.5 

.24 

0       0.5  1 

27-3 

47.92 

57.1 

58.31 

27.9 

47.59 

46.1 

41.02 

64.5 

3^^90 

87-9        i 

Oct.    7-2 

47.12 

.80 

0.1 
57.0     ^ 

58.12 

.19 

0.1 

28.0 

46.96 

.63 

0.0 

46.1 

40.75 

.27 

64.4 

31.66 

.24 

88.0 

17.2 

46.34 

.78 

^      0.6 
56.4 

57.95 

.17 

0     °.2 
28.2 

46.36 

.60 

0.6 
^5-5  ,  „ 

40.49 

.26 

64.0 

3i^42 

•24 

«        0.3 

■ 

.74 

1.2 

.x6 

0.3 

.56 

z.o 

.24 

I.O 

.22 

0.8 

27.2 

45.60 

55.2 

57-79 

28.5 

45.80 

44.5    ^ 

40.25 

63.0 

31.20 

86.9 

Nov.   6.2 

44.91 

.69 

i'7 
53.5 

57.66 

.13 

«      o*4 
28.9 

45-31 

•49 

1-5 
43.0 

40.04 

.21 

61.6  '•- 

31.00 

.20 

0           X.2 
85.7 

.61 

2.1 

.10 

0.5 

.40 

1.9 

.18 

1.9 

•17 

0           X.7 

16. 1 

44.30 

51-4 

57-56 

29.4     . 

44.91 

41. 1 

39.86 

59.7 

30^83 

84.0 

.51 

2.7 

.p6 

0.6 

.28 

0  0  2.3 

.14 

2.2 

•  Z3 

0           2.0 

26.1 

43-79 

48.7 

57-50 

30.0 

44-63 

38.8 

39-72 

A 

57-5     ^ 

30.70 

— 0 

82.0 

Dec.    6.1 

43.40 

•39 

3.0 
45.7 

57-49 

.01 

0.7 

44.48 

.15 

''■C 

39.64 

.08 

2.6 
54.9^ 

30.62 

.08 

^  2.4 

.27 

3.3 

•03 

0.7 

.01 

2.7 

.04 

2.9 

.03 

2.6 

16.0 

43-13 

42.4 

57-52 

31.4 

44.47 

33.6 

39^60 

52.0 

30^59 

77.0    „ 

^ 

•  13 

0     3.5 

.07 

0.9 

.12 

2.7 

J- 

.02 

3.0 

^ 

.01 

2.8 

26.0 

43.00 

38.9     ^ 

57-59 

32.3 

44-59 

30.9 

39^62 

^ 

49.0 

30.60 

74.2 

.02 

3.6 

.12 

0.9 

.25 

0      2,7 

.08 

0  3.2 

^k 

.07 

3.0 

36.0 

43.02 

35.3 

57.71 



33.2 

44.84 

28.2 

39^70 

45.8 

30.67 

71.2 
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APPAKENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 

Solar 
Date. 


Jan.     I.O 

II.O 

ai.o 

30-9 
Feb.    9-9 

19.9 

Mar.  X.9 

11.8 

2X.8 

3X'3 

Apr.  10.7 
20.7 

30-7 

May  10.7 

20.6 

30.6 

June  9-6 
19.6 
29.5 

July    9-5 

19.5 
29.4 

Aug.  8.4 
18.4 
28.4 

Sept.  7-3 
17-3 
27-3 

Oct.  7-3 
17.2 


a  Sagittarii. 


Right 
Aacenaion. 


m 


Declina- 
tion 
South. 


1849     '  —  2624 


Nov. 


Dec 


27.2 

6.2 

16. 1 

26.1 

6.1 

16.  z 
26.0 
36.0 


s 

13-95 
14.09 

14,27 

14.48 

14-73 

14.99 
15.28 

15.58 
15.89 

16.21 

16-53 
16.85 

17.16 

17.46 

17-74 

z&oi 
18.24 
X8.44 
18.59 
18.71 

18.77 
18.79 
18.76 
18.69 
18.57 

18.42 
18.24 
18.05 
17.85 
17^5 

17-47 

17-32 
17.20 

17.12 

17.09 

I7.XZ 
17.18 
17.29 


.14 
.16 

.21 

-as 
.a6 

.39 

.30 
•31 
.32 

.3a  i 

.32 

.31 
-30 

.28 

•a? 

•a3 

•ao 

.15 

.12 
.06 

.02 
.03 
.07 
.12 

-»5 

.18 
.X9 
.20 
.20 

.18 

.15 
.12 
.08 
.03 
.02 

.07 

•  IX 


55-2 
54-9 
54-6 
54-3 
54-0 


0.3 
0.3 
0.3 
0-3 
0.3 


50  Draconis. 


Right 
Aaceraion. 


m 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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0.1 

24-3 

-                .33 

63.22 

«   1.7 
37.8 

.18 

47.80 

76.6  "^ 

49.58 

.ZZ 

28.3  "^ 

37-87 

.zz 

0.9 
50.6 

•'5 

0.2 

^                .27 

1.5 

,3Z 

0       '-5 

.15 

0        0.4 

.14 

0.6 

27-3 

43-54 

^ 

24-5 

62.95 

39.3 

47.59 

78.1 

49.43 

f 

28.7 

37-73 

^ 

51.2 

1  ^ 

.16 

0  0-3 

^      ^        .31 

X.2 

.24 

z.z 

.z6 

0.5 

.z6 

^  0.4 

Oct.    7.3 

43.38 

24.8 

62.64 

40.5 

47.35 

79-2 

49.27 

^ 

29.2 

37-57 

51.6 

•17 

0.4 

^             -34 

0.9 

•25 

0  o-fi 

.z8 

0.5 

.17 

0.1 

17-3 

43-21 

A 

25.2 

62.30 

41.4 

47.10 

79.8 

49.09 

29.7 

37.40 

Q 

5^-7     ^ 

.18 

0.4 

.34 

0.4 

.25 

0.3 

.17 

0.4 

.z8 

0.2 

27.3 

43-03 

25.6 

61.96 

41.8 

46.85 

80.0 

48.92 

30.1 

37.22 

51-5 

Nov.  6.2 

42.87 

.16 

26.0 

61.64 

„  0.0 
41.8 

46.60 

0.3 
79-7     „ 

48.75 

.17 

0.4 
30.5 

37.05 

.17 

0.4 

16.2 

42-73 

•14 

26.4  "•♦ 

4=             .30 
61.34      ^ 

0.5 
41-3       0 

^           .23 

46.37 

0.8 
78.9 

48.60 

.15 

0.4 
30.9 

36.90 

.15 

0.7 
50.4 

26.2 

42.61 

.13 

26.8 "" 

61.08    '"^ 

0.8 
40.5 

.30 

46.17     0 

^  1.3 
77.6 

48.47 

.13 

0.3 
31.2 

36.77 

.13 

0.9 
49-5, 

Dec.    6.1 

42.52 

.09 

0.5 
27.3 

60.87 

1-3 
39.2 

.z8 
45-99 

1.7 
75-9^ 

48.37 

.ZO 

0.3 
31.4^ 

36.66 

.zx 

A 

48.4 

.06 

0.4 

.15 

1.5 

.Z4 

3.Z 

.06 

0.3 

.08 

Z.4 

16. 1 

42.46 

27.7 

60.72 

37.7 

45.85 

73.8 

48.31 

31.6 

36.58 

47-0 

26.1 

42.45 

.OZ 

28.1  "^ 

60.64 

35.8  ••' 

.ZO 

45-75 

3.4 

7^-4  _ 

48.29 

.02 

az 
31.7 

36.53 

.05 

1.5 
45.5     ^ 

.03 

0-4 

^       ^         .01 

3.Z 

.05 

2.7 

.OZ 

0.0 

.OZ 

z.6 

36.1 

42.47 

28.5 

60.63 

33.7 

45.70 

68.7 

48.30 

31.7 

36.52 

43.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  I.I 
II. I 
2I.O 
31.0 

Feb.  10.0 

19.9 
Mar.  X.9 
1 1.9 
21.9 
31.8 

Apr.  10.8 
20.8 
30.8 

May  10.7 
20.7 

30-7 
June   9.6 

19.6 

29.6 

July    9.6 

19-5 

29-5 

Aug.   8.5 

18.5 
28.4 

Sept.  7.4 
17.4 

27-3 
Oct.    7,3 

17-3 

27-3 
Nov.   6.2 

16.2 

26.2 

Dec.    6.2 

16.1 
26.1 
36.1 


Groombridge  3241. 


Right 
Ascension. 


h     ra 
20  30 


s 
23.03 

22.75 

22.60 

22.58 

22.70 

22.94 
23.30 

23.78 
24.35 
25.00 

25.71 
26.45 
27.20 
27.94 
28.65 

29.29 

29.87 

30.35 

30.73 
31.00 

31-15 
31.18 
31.08 
30.87 

30.54 

30.12 
29.60 
29.00 
28.34 
27.64 

26.91 
26.18 
25.46 
24.78 
24.15 

23.60 

23.14 
22.79 


.38 
.oa 

.12 

.24 

.36 

.48 
.57 

.65 

.71 

.74 
.75 
.74 
.71 

.64 

.58 
.48 
.38 

•27 

.15 

.03 

.10 

.21 

.33 
.42 

.52 
.60 

.66 
.70 

.73 

'71 
.72 
.68 

.63 
.55 

.46 
-35 


Declina- 
tion 
North 


4.72  12 
•» 
28.7 

257 
22.4 

19.0 

15.6 


a  Delphini. 


Right 
Ascension. 


3.0 
3.3 
3.4 
3.4 
3.2 


12.4 
9.4 
6.9 
4.8 

3.3 


3.0 
2.5 


2.1 


1.5 
0.9 


2.4 
2.1 

2.5 

3-5 
5.1 


0.3 
0.4 
i.o 
1.6 


2.1 


7.2 

9.8 

12.7 

16.0 

19.4 


2.6 
2.9 
3.3 
3.4 
3.6 


23.0 
26.6 
30.1 

33.6 
36.8 


3.6 
3.5 
3.5 
3.2 
3.0 


39.8 

42.5 
44.8 

46.6 
47.9 

48.7 
49.0 
48.7 
47.8 
46.3 


2.7 
2.3 

1.8 

1-3 
0.8 


0.3 

0.3 
0.9 

1.5 
2.0 


44-3 

41.8 

38.9  "' 


2.5 

2.9 


h     m 
20  35 


s 

7.23 

7-23 
7.27 

7-34 
7.44 

7.58 

7-75 

7.95 
8.17 

8.42 

8.69 
8.97 
9.26 
9.56 

9.85 

10.14 
10.41 
10.65 
10.87 
11.05 

II. 19 
11.28 

"•33 
11.34 
11.30 

11.22 
II. II 
10.97 
10.81 
10.63 

10.45 
10.28 
10.12 

9.98 
9.86 

9-77 
9.72 
9.70 


.00 
.04 
.07 
.10 

.14 

.17 
.20 

.22 

.25 

•27 

.28 
.29 
.30 
.29 
.29 

.27 

.24 
.22 
.18 

•14 

.09 

.05 
.01 
.04 

.08 

.11 
.14 
.16 

.18 

.18 

.17 
.16 

.14 

.12 

.09 
.05 

.02 


Declina- 
tion 
North. 


/?  Pavonis. 


+  1534 


21.5 
19.6 
17.8 
16.0 
14.3 


1.9 
1.8 
1.8 
1.7 
1.5 


12.8 

11.5 
10.6 

10. 1 
9.9 


1.3 

0.9 
0.5 
0.2 
0.3 


10.2 
10.9 
12.0 

13.4 
15.2 


0.7 
i.x 
1.4 
1.8 


2.0 


17.2 
19.4 
21.7 
24.0 
26.4 

28.7 

30.9 
33.0 
34.8 
36.4 

37.8 

38.9 
39.8 

40.3 
40.5 


2.2 

2.3 
2.3 
2.4 
2.3 


2.2 


2.1 

1.8 
X.6 
1.4 


I.I 


0.9 
0.5 


0.2 


0.1 


40.4 
40.1 

39.4 
38.5 
37.3 


qf3 
0.7 
0.9 


1.2 


1.5 


I 


35.8 

34-2 
32.4 


1.6 
1.8 


Right 
Ascension. 


Declina- 
tion 
South. 


a  Cygni. 


m 


20  36    — 66  32 


s 
10.28 

10.25 

10.31 

10.47 

10.71 

11.03 
11.43 

11.89 
12.41 

12.98 
13.59 

14.22 

14.88 
15.54 

16.20 

16.83 

17-43 
17.98 

18.46 

18.86 

19.18 
19.40 

19.51 
19.52 
19.42 

19.23 
18.94 

18.58 

18.16 

17.70 

17.22 
16.74 
16.30 
15.89 

15.55 

15.29 

15.11 
15.02 


.03 
.06 
.16 
.24 
.32 

.40 
.46 
.52 

.57 
.61 

.63 
.66 
.66 
•66 
.63 


68.2 
65.6 
62.8 

59-9 
57-0 


2.6 
2.8 
2.9 
2.9 
2.9 


54.1 

51.4 
48.8 

46.4 
44.3 


2.7 
2.6 
2.4 
2.1 
1.8 


42.5 
41. 1 

40.0 

39.3 
39.1 


1.4 


I.I 


0.7 

0.2 


0.1 


««       39.2        ^ 
.60  ,  _   0.6 

I  39-8 
.55  Q  1.0 

40.8 
.48  1.4 

42.2 
.40  1.7 

43-9 
.32 1  2.0 


.22 

.11 
.01 
.10 


45.9  ^  ^ 

'  48.1 

2.4 

,  50.5, 

1   ^        2.4 

'  2.4 

'  55.3, 
19 ,  2.3 


.29 

.36 
.42 
.46 
.48 

.48 

.44 

.4* 
.34 
.26 

.18 
.09 


57-6 
59.8 
6j.6 
63.1 
64.2 

64.8 
64.8 
64.4 

63.5 
62.1 


2.2 

1.8 

1.5 


I.I 


0.6 


0.0 


0.4 
0.9 
1.4 

1.8 


60.3 
58.1 
55.6 


Right         Declitia- 
Ascension.  I       tion 
;    North. 


m 


20  38 


2.2 


2.5 


6.50 
6.44 

6.43 
6.47 

6.57 

6.71 
6.90 

7.J3 
7.41 

7.72 

8.05 
8.40 
8.77 
9.14 
9.50 

9.84 
10.16 
10.44 
10.68 
10.88 

11.02 
II. 10 

II. 12 
11.09 
11.00 

10.87 
10.69 
10.47 
10.22 
9.96 

9.69 

9.42 
9.16 

8.92 
8.71 

8.53 
8.40 

8.31 


+44  55 


.06 
.01 
.04 
.10 

.14 

.191 

.23  j 
.28! 

.31' 

.33! 

.35 
•37 
•37 
.36 

•34 

.32 

.28 

.24 

.20 

•»4 


I 


.08 
.02 
.03 
.09 

.13 

.18 
.22 

•25 

.26 

•27 

.27 
.26 

.24 
.21 
.18 

.13 
.09 


75.6 
72.8 
69.8 

66.8 
63.9 


2.8 

3.0 
3.0 
2.9 

2.8 


6I.I 

58.7 

56.6 
55.0 
54.0 


2.4 

2.1 
1.6 


1.0 


V  Capricomi. 


0.5 


53.5 
53-6 
54-3 
55.6 

57-4 

59.6 
62.2 
65.1 
68.2 

71.5 

74.8 
78.1 
81.3 

84.3 
87.2 


O.X 


0.7 

1.3 

1.8 


3.2 


2.6 
2.9 

3.1 
3.3 
3.3 


3.3 
3.2 
3.0 
2.9 
2.5 


89.7 

91.9 

93-7 

95.1 
96.1 


2.2 

1.8 
X.4 


I.o 


0.4 

96.5 
1^      0.0 
96.5 

95.9 
94.9 

93.4 


0.6 


1.0 


1.5 
2.0 


I  91.4 
89.0 
86.4 


Right 
Ascension. 


h     m 
20  40 


2.4 
2.6 


s 
20.25 

20.27 

20.32 

20.41 

20.54 

20.70 
20.89 
21. II 

21.35 
21.62 

21.91 
22.21 

22.53 

22.86 

23.18 

23.50 

23.80 
24.08 

24.34 
24.56 

24-73 
24.86 

24.94 

24.97 
24.95 

24.88 
24.78 

24.64 

24.47 
24.29 

24.11 

23.93 
23.77 

23.63 
23.51 

23.43 
23.39 
23.38 


.02 

.05 
.09 
•13 

.x6 

.19 
.22 

.24 

.27 
.29 

.30 
.32 
.33 
.32 
.32 

.30 
.28 
.26 
.22 
.17 

.13 
.08 

.03 
.02 

.07 

.xo 

.14 

.17 
.18 

.18 

.18 
.16 

.14 

.12 
.08 

.04 
.01 


Declina- 
tion 
South. 


-25  36 

67.2 

66.8 
66.3 
65.6 
64.8 

64.0 
63.0 
61.9 
60.7 

59.5 

58.2 
56.9 

55.6 
54-3 
53- 1 


0.4 

0.5 
0.7 
0.8 
0.8 


1.0 


I.I 


1.2 


1.2 


1.3 


«.3 
1.3 
1.3 


1.2 


I.I 


52.0 

5I.I 

50.3 
49.8 
49.4 


0.9 
0.8 
0.5 
0.4 


0.1 


49.3 
49.4 
49.7 
50.1 
50.7 


0.1 


0.3 
0.4 
0.6 
0.7 


51.4 
52.2 

52.9 
53.7 
54-3 


0.8 

0.7 
0.8 

0.6 

0.6 


54.9 
55.4 
55.7 

55.9 
56.0 


0.5 
0.3 


0.2 


0.1 


0.1 


55.9 
55.7 
55-3 


0.2 


0.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

f 

Cygni. 

f^^ 

A.qu 

arii. 

12  Year  Cat.  1879. 

I' 

Cygni. 

61 

'  Cygni. 

1 

1 

1 

I 

1 

1 

RiRbt 

Declina- 

Right 

Declina- 

RiRht 

Declina- 

RiRht 

Declina- 

Rigbt 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

North. 

South. 

North, 

North 

North. 

b     I 

m 

0       » 

h    1 

m     i 

0      t 

h     m 

0 

b     1 

on 

a       » 

h 

tn 

0       f 

20  42 

+3336 

9f 

2047     1 

—  9  20 

2051    ! 

-f-80  II 

2053 

+4047 

21  02 

+3816 

Jan.     I.I 

s 

16.38 

37-5, 

8 
24.58 

45.8 

55-71     ^ 

99 

39-0     ^ 

8 
32.57 

_  ^ 

00 

51-3       , 

s 
32.14 

34.5 

^ 

.03 

2.4 

.01 

\:         0-5 

0.68 

^     2.8 

.00  < 

«      a»6 

.05 

2.4 

II. I 

16.35 

35-1  ,  . 

24-59 

46-3 

5503 

36.2 

32.51 

1 

48.7     p 

32.09 

V 

32.1      ^ 

1               21. 1 

16.36 

.01 

2.0 
32-5  ,  , 

24.63 

.04 

46.7 

^  0-47 
54-56  ^ 

3.1 
33-1 

32.49 

.02  1 

'  2.8 
45-9     0 

32.07 

.02 

2.6 
29.5     ^ 

^ 

.05 

0  ''7 

.08 

0.4 

0.22 

0  3.3 

.03 

2.8 

.03 

_      2.6 

31.0 

16.41 

29-8  ,  , 

24.71 

47-1 

54-34^ 

29.8 

32.52 

43.1      c 

32.10 

M 

26.9 

.09 

a*5 

.zz 

0.2 

O.OZ 

3.3 

.07 

2.8 

.08 

2.6 

Feb.  lo.o 

16.50 

^7-3  ,  , 

24.82 

47-3 

54-35^   - 

26.5 

32.59 

40.3     ^ 

32.18 

24.3  ^  . 

.13 

2.3 

•13 

O.Z 

0.26 

3.3 

.12 

2.6 

.12 

2.5 

20.0 

16.63 

250  ,  , 

24-95 

47-4 

5461  ^  _ 

23.2 

32.71 

37-7 

32.30 

^ 

21.8 

Mar.    1.9 

16.80 

•17 

3.x 
22.9 

25.12 

•17 

0.1 
47-3 

0.50 
55-" 

3-1 
20.1 

32.88 

.17 

2.4 

35-3 

32.46 

.z6 

_  2.2 
19.6       ^ 

.21 

1-7 

.19 

0.3 

0    0-72 

2.8 

.20 

2.0 

.20 

0  '.8 

II. 9 

17.01 

21.2 

25-31 

47.0    ^ 

55-83 

^7-3 

33.08 

33.3     , 

32.66 

17.8 

.24 

Z.2 

.22 

'      0.6 

_       0.90 

2.3 

.25 

x.6 

.24 

'•5 

21.9 

17.25 

20.0 

25-53 

46.4 

5^-73     ^ 

150    0 

33.33 

31.7 

32.90 

^ 

16.3 

•27 

0.8 

•24 

o«7 

Z.06 

1.8 

^ 

.28 

1.0 

f% 

.28 

0.9 

31-9 

17-52 

19.2 

25-77 

45.7 

57-79      0 

13-2 

33-61 

30.7 

33.18 

15.4 

.30 

0.2 

.26 

0.9 

i.z8 

1-3 

.31 

0.5 

*30 

0.4 

Apr.  10.8 

17.82 

^9-o  ^  , 

26.03 

a 

44-8 

58.97     ^ 

11.9 

33.92 

30.2 

33.48 

15.0 

c% 

£^ 

•31 

0.3 

.28 

^  1.2 

-           1.26 

0.7 

.33 

0.0 

•33 

0.1 

•           20.8 

18.13 

19.3 

26.31 

43-6 

60.23 

11.2 

34.25 

30.2 

33.81 

15.I 

30.8 

18.45 

.3a 

0.9 
20.2 

26.60 

.29 

1.3 
42.3 

^           Z.29 
61.52 

0.0 
II. 2 

34.60 

.35 

0.7 
30.9 

34.16 

.35 

«  0.7 
15.8 

May  10.7 

18.78 

.33 

1-3 

26.90 

.30 

Z.4 
40.9 

62.81  '-"^ 

11.8 

34-95 

.35 

I.I 
32.0 

34.51 

.35 

I. a 

17.0 

20.7 

19.10 

.3« 

X.8 
233^^ 

27.20 

.30 

1.5 
39-4 

£           1.23 
64.04 

1.2 
13.0     B 

35-30 

.35 

1.7 
33.7 

34.86 

•35 

'.7 
18.7 

•31 

2.2 

.29 

1.5 

1-15 

1.8 

.34 

2.1 

•34 

2.1 

30.7 

19.41 

25-5  ,  , 

27-49 

37-9 

65.19 

14.8 

35-64 

35.8 

35.20 

20.8 

June   9.7 

19.71 

.30 

28.0  '-5 

27.78 

.29 

364 

1.02 
66.21 

2.2 
17.0 

35.96 

.32 

38.3 ": 

35.53 

.33 

2.5 

23-3      n 

^ 

.26 

«.7 

.26 

1-5 

-          0.88 

^  a.6 

.28 

2.8 

.30 

-        2.8 

19.0 

19.97 

3°-7  ,  „ 

28.04 

34-9 

67.09 

19.6 

36.24 

41.1 

35.83 

^ 

26.1 

29.6 

eo.2o 

.23 

33.6  ^' 

28.27 

.23 

1.4 
33-5 

^         0.70 
67.79 

a  3-0 
22.6 

36.49 

•as 

3.0 
44.1 

36.09 

.26 

3.1 
29.2 

July    9.6 

20.39 

.19 

36.6   •" 

28.48 

.21 

X.2 

32.3 

68.31  °-^' 

3-3 
25.9 

36.70 

.21 

3.1 
47.2 

36.31 

•22 

3-1 
32-3  ,  , 

.14 

3.0 

.z6 

I.I 

0.31 

3-5 

•  15 

3.2 

.z8 

3.3 

19.6 

20.53 

39.6 

28.64 

31.2 

68.62 

29.4      . 

36.85 

50.4 

36.49 

35-6  ,  ^ 

29-5 

20.63 

.10 

42.6 

28.76 

.12 

0.9 
30-3 

68.72  °-'° 

3.6 
330     ^ 

36.96 

.11 

53.6 '•^ 

36.61 

.Z2 

38.8  ^^ 

Aug.    8.5 

20.67 

.04 

2.9 
45-5 

28.84 

.oS 

^  0-7 
29.6 

68.61 «"" 

36.6  ^-^ 

37.01 

•05 

56.8  '•' 

36.69 

.08 

3.1 
41.9 

18.5 

20.67 

.00 

48.2  '-7 

28.87 

.03 

0.5 
29.1 

68.29°-*' 

40.1  '•' 

37.01 

.00 

2.9 
59.7  0 

36.71 

.02 

3.0 
44-9     « 

28.5 

20.61 

.06 

50.6  '•* 

28.86 

.01 

28.8  "•' 

67.78  °-" 

43.5  ^-^ 

36.95 

.06 

Z.         2.8 
62.5 

36.68 

.03 

2.8 

47.7     ^ 

.10 

2.2 

.06 

o.x 

0.70 

3.2 

.zo 

2.5 

.08 

2.6 

Sept.  7.4 

20.51 

52.8 

28.80 

28.7 

67.08 

46.7 

36.85 

65.0 

36.60 

50.3 

17.4 

20.38 

.13 

1.9 
54-7     , 

28.71 

.09 

0     0.0 
28.7 

66.21 

3.0 
49-7     , 

36.70 

.15 

^-2      0 

36.48 

.12 

2.2 

52-5     ^ 

27.4 

20.21 

•17 

56.2 

28.59 

.12 

28.8 

-              Z.02 

65.19 

2.6 
52.3 

36.51 

,19 

69.0 

36.32 

.16 

1.9 
54.4       . 

Oct.     7.3 

20.01 

.20 

i.i 
57-3     „ 

28.45 

•14 

0.3 
29.1 

,          I.Z5 
64.04 

2.2 

54-5 

36.30 

.21 

1.4 
70.4 

36.14 

.18 

1.6 
56.0 

17-3 

19.80 

.21 

,58.1°-' 

28.29 

.x6 

0.3 

29.4 

62.80  ''^ 

^      '-7 
56.2 

36.07 

.23 

1.0 
71-4      ^ 

35.93 

.21 

I.I 
57-1     ^ 

.22 

0.3 

.17 

0.5 

Z.3Z 

1.3 

•24 

0.6 

.21 

0.6 

27-3 

19.58 

58.4 

28.12 

^ 

29.9 

61.49 

57-5 

35-83 

72.0 

35.72 

57.7     ^ 

Nov.    6.3 

19.37 

.21 

,  58.2 

27.96 

.z6 

0.5 

30.4 

6o.,4  '•» 

58.2  "^ 

35-58 

.25 

O.I 
72.1 

35.50 

.22 

0.2 
57.9     ^ 

l6.2 

19.17 

.20 

0.5 
1  57.7 

27.81 

.15 

0.5 

30.9 

58.80  '-^-^ 

58.3 

35-35 

.23 

0.4 
71.7 

35.28 

.22 

0.2 
57.7 

26.2 

18.98 

.19 

_         I.O 

56.7 

27.68 

.13 

0-5 
.  31-4     ^ 

0  1-32 

57.48 

0.4 

57.9 

35.13 

.22 

70.8 

35.08 

.20 

0.7 
57.0 

Dec.    6.2 

18.82 

.16 

».5 

1   55.2      ^ 

27-58 

.10 

0.6 
32.0 

.       Z.24 

56.24 

56.8  '•' 

34.93 

.20 

^.4      0 

34.90 

.18 

55.8  - 

.13 

1.8 

.08 

0.6 

1. 14 

X.6 

.16 

1.8 

•15 

1.6 

16. 1 

18.69 

53.4 

27.50 

32.6 

55.10 

55-2^ 

34.77 

67.6 

34-75 

54.2 

.10 

2.1 

.05 

0.6 

0.99 

2.Z 

•13 

2.2 

.11 

2.0 

20.1 

18.59 

'  51-3 

27-45 

33-2 

54.11  r 

53-1     ^ 

34.64 

65.4 

34.64 

52.2 

^ 

•06 

0    ^^ 

.oz 

0.5 

o.8x 

2.6 

.09 

^2,4 

.08 

a.  a 

36.1 

18.53 

48.9 

27.44 

33.7 

53-30 

50.5 

34-55 

63.0 

34.56 

50.0 

1  "^ 
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Cygni. 

T 

Cygni. 

0  Cephei. 

I  Pegasi. 

C  Capricomi. 

Mean 

Solar 
Date. 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

North. 

North. 

North. 

North, 

South. 

h 

m 

0       ' 

h 

m 

0      t 

h     m 

0       > 

h     m 

0       » 

h 

m 

Q             * 

21  08 

+2949 

21    10 

+37  37 

21    16 

-|.62  10 

21    17 

+  1923 

21  21 

—  22  49  ! 

Jan.     I.I 

s 
47.82 

s 
54-45 

99 

66.9 

s 
14.76 

47-0    ^ 

s 
35-46 

f9 

32.5      „ 

s 
7.01 

52.4 

.05 

2.2 

f\ 

.07 

_      2.4 

.22 

2.7 

.04 

Z.8 

^ 

.02 

0.3 

II. I 

47-77 

54-7 

54-38 

64-5  : 

14.54 

44-3 

35-42 

30.7 

6.99 

52.1 

^ 

•01 

2'3 

.03 

2.6 

•15 

3.0 

.00 

0  0  X.9 

.01 

0.4 

21. 1 

47.76 

52.4 

54-35 

61.9 

14-39      , 

41.3 

35-42 

28.8 

7.00 

51.7 

^^ 

.02 

2*4 

^ 

.01 

2.6 

.06 

0      3.2 

.02 

-<!       1.9 

.05 

0.5  , 

31.0 

An^i^ 

50.0 

54-36 

59-3 

14-33 

38.1 

35.44     ^ 

26.9     ^ 

7.05 

A 

51.2 

f\ 

.06 

-c  2.4 

.05 

^  4=  2.7 

.ox 

3-2 

.06 

x.8 

.08 

0.7 

Feb.  10.0 

47.84 

47.6 

54-41 

56.6 

14.34 

34-9 

35.50 

25.1 

7.13 

50.5        0    ! 

.10 

2.2 

.10 

2.5 

.09 

3.2 

.zo 

1.7 

.ZZ 

0.8    1 

20.0 

47-94 

45-4, 

54-51 

54.1 

14-43       „ 

31-7 

35.60 

23.4 

7.24 

49.7 

Mar.  2.0 

48.08 

.14 

1.9 
43-5     ^ 

54.66 

-15 

51.8  ^3 

14.61 

28.6  ^" 

.13 

35-73      ^ 

Z.4 
22.0 

7.38 

•14 

0      i.o 

48.7 

II. 9 

48.26 

.18 

1.6 
41.9 

54-84 

.18 

1.9 
49.9 

14.86  '^^ 

2.7 
25-9 

.16 
35.89 

20.8 

7-55 

.17 

_  z.z 
47-6 

21.9 

48.47 

.21 

40.6 

55-06 

.22 

48.4 "' 

15-19 ''' 

^  2.3 
23-6     „ 

36.08   -'^ 

0.8 
20.0 

7-76 

.21 

^       1-3 
46.3 

31.9 

48.71 

.24 

_  0.8 
39.8 

55-32 

.26 

I.X 

47-3 

15.58  -^^ 

21.8 

,             .22 
36.30 

19.6^* 

7-99 

.23 

'.4 
44.9 

.27 

0.2 

.29 

0.5 

.45 

X.2 

.25 

0.x 

.26 

1.5 

Apr.  10.8 

48.98 

39-6 

55-6i 

46.8 

16.03    „ 

20.6 

36.55         « 

19.7 

8.25 

^ 

1 

43-4 

20.8 

49.27 

.29 

39-8 

55-92 

.31 

^  «  0.0 
46.8 

_        .48 
16.51 

0.7 
19.9 

^  «        .28 
36.83 

0.4 
20.1 

8.53 

•  28 

1.5 
41-9     ^ 

30.8 

49-58 

.31 

0.7 
40.5 

56.26 

.34 

0.5 
47-3 

.51 
17.02 

ao 
19-9     ^ 

.29 

37-12 

0.9 
21.0 

8.83 

.30 

z.6 
40.3     ^ 

May  10.8 

49.90 

.32 

1.2 

41-7     ^ 

56.60 

.34 

48.4 

.52 

17.54 

0.6 
20.5 

.30 
37-42 

1-3 
22.3 

9.15 

.32 

1.6 
38.7 

V 

.32 

X.6 

^ 

.34 

x.6 

Q        XT       -52 

Z.2 

•30 

Z.6 

.32 

1.5 

20.7 

50.22 

43-3 

56.94 

50.0 

18.06 

21-7      e 

37.72 

23.9 

9.47 

37-2 

.32 

2.0 

.33 

2.0 

.50 

X.8 

•31 

1.9 

.32 

1.4 

30-7 

50.54 

45-3^ 

57.27 

52.0 

18.56 

23-5 

38.03 

25.8 

9.79 

35-8 

.30 

_  2.3 

-32 

2.4 

-47 

2.2 

D                    -29 

0        ^2 

•  31 

1.3 

Tune  9-7 

50.84 

,  e% 

47-6  ,  , 

57-59 

54.4      ^ 

19.03 

25.7 

3^-32     ,. 

28.0 

10.10 

34-5 

19.7 

51.12 

.28 

2.6 
50-2  ^  ^ 

57-89 

.30 

2.6 

57.0 

.42 

19.45 

28.4  ^'' 

38.59   "' 

2.4 

30.4^ 

10.40 

.30 

_ 0 

z.z 

33-4     ; 

29.6 

51-37 

-25 

2.7 
52.9 

58.15 

.26 

2.9 
59-9 

19.82    -^^ 

3.0 
31-4 

38.84   •'' 

32.8  ^' 

10.68 

.28 

0.9  < 
32.5 

July    9.6 

51.58 

.31 

«  2.9 
55.8 

58.37 

.22 

63.0 

•30 
20.12 

34.7  '•' 

_   .22 

39-o6 

2.5 
35-3     ^ 

10.92 

.24 

31.8  "'^ 

.17 

2.9 

.18 

3.x 

.23 

3.4 

.x8 

2.5 

.21 

0.5 

19.6 

51-75 

58.7     „ 

58.55 

66.1 

20.35 

38.1 

39-24 

37.8 

11.13 

^ 

31-3 

29.5 

51.88 

•13 

^       2.8 
61.5     0 

58.68 

.13 

69.2 

•  15 
20.50 

3.6 
41-7     ^ 

-'3 

39-37 

2.5 

40.3^ 

11.29 

.16 

0.2 
31-I 

Aug.    8.5 

51-95 

.07 

_       2.8 
64-3     ^ 

58.75 

.07 

3.1 

72-3,  „ 

.07 
20.57 

3.6 
45-3     ^ 

^    -09 
39-46    ^ 

^  2.3 

11.41 

.t2 

ao 
31.1 

18.5 

51.98 

.03 

__     2.6 
66.9 

58.77 

.02 

2.9 

75-2     „ 

.02 
20.55 

48.9  '•' 

.05 
39.51 

44.8 

IX.48 

.07 

31.4  °-^ 

28.5 

51.96 

.02 

69-3 

58.74 

.03 

0     *-8 

20.46 

5-3!': 

.00 
39-51 

^       X.9 
46,7     ^ 

11.50 

•02 

3^-«  n 

.06 

2.Z 

.07 

2.5 

•17 

3-2 

.04 

1.7 

.02 

0.6 

Sept.  7-4 

51.90 

71-4       „ 

58.67 

^°-5  ,  „ 

20.29 

55-5  ,  ^ 

39-47     _ 

48.4 

11.48 

32-4  « .. 

17.4 

51-79 

.11 

1.9 

73-3 

58.55 

.12 

0           2.2 
82.7       „ 

€L       -23 
20.06 

58.5  ^- 

39-38 

49.8 

11.41 

.07 

0.7 

33-1   «a 

.14 

«  I'S 

.16 

0         X.8 

^       .30 

2.6 

.XI 

x.2 

•  XZ 

0.8 

27.4 

51-65 

^ 

74.8 

58.39 

84-5 

19.76 

61. 1 

39.27 

51-0       „ 

11.30 

33-9     0 

.16 

":    1.2 

.x8 

oJ      '-5 

.34 

*•       2.2 

.14 

_  0.8 

.»3 

0.8 

Oct.    7-4 

51.49 

76.0    ^ 

58.21 

86.0 

19.42 

63-3     « 

39.13       ^ 

5'-S.« 

11.17 

34-7     a 

17-3 

51-30 

.19 

76.8  "' 

58.00 

.21 

0         ^-^ 

•39 
19.03 

65.1 

.^6 
38.97       , 

0.6 
524  ^  ^ 

11.02 

-15 

0.8 
35-5  „„ 

.19 

0.5 

.22 

0.7 

.41 

1.2 

.17 

0.2 

.17 

0.8 

27-3 

51. II 

77-3 

57-78 

87.8 

18.62 

66.3       « 

38.80 

52.6 

10.85 

36.3     , 

Nov.   6.3 

50.91 

•20 

0.0 
77-3 

57-56 

.22 

88.0  °-" 

18.19    "^^ 

0.8 
67.1 

38.63    '\ 

o.x 

52.5 

10.68 

•  17 

0.7 
37-°^. 

16.2 

50.72 

.19 

'       0.4 
76.9 

57-34 

.22 

87.7  "^ 

17.76    "^ 

_        0.2 
67.3 

38.47       . 

0.4 

10.52 

.16 

0.5 
37-5  „, 

.18 

^      0-7 

.20 

0       0-7 

.43 

^^      0-4 

0          .^^ 

0.7 

•15 

0.4 

26.2 

50.54 

76.2 

57.14 

87.0 

17-33 

66.9 

38.31 

5'-4  ,  ^ 

10.37 

37-9  „  , 

Dec.    6.2 

50.38 

.x6 

1.2 
75-0       ^ 

56.95 

.19 

85.8 " 

-          .40 
16.93       ^ 

65-9 

«          .14 
38.17 

x.o 

10.24 

•  »3 

3S-»  I* 

.13 

1.6 

.x6 

x.6 

.36 

1.5 

•  xz 

1.3 

.10 

0.2 

16.2 

50.25 

73-4     0 

56.79 

84.2 

16.57 

64-4 

38.06 

^^•'^    ,   K 

Z0.14 

.0 

3^-4  ^  „ 

26.1 

50.14 

.11 

^  1.8 
71.6 

56.66 

.13 

1-9 
82.3 

/-     ^     -31 
16.26 

62.4 

.09 
37-97    ^ 

X.6 
47-5     , 

10.06 

.08 

„     0.0 
3^-4^, 

.07 

'        2.1 

.10 

2.3 

.26 

2*5 

.06 

0  '-7 

.04 

0     0-^ 

36.1 

50.07 

* 

69-5 

56.56 

80.0 

16.00 

59.9 

37-91 

45.8 

10.02 

38.3 
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/3 

Aquarii. 

/3Cephei(/>r.). 

^Aqu 

arii. 

74  Cygni. 

Ai  Octantis. 

Mean 

Solar 
Date. 

Right       i  Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tlOD 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Soutk. 

North. 

South. 

North. 

South. 

h 

m 

0       ' 

h 

m 

0      ' 

h 

in 

0       ' 

h 

m 

0       « 

h     m 

0      t 

21   26 

-  5  59 

21   27 

4-7007 

21   32 

-816 

21  33 

+3958 

21  35 

-8309 

Jan.     I.I 

s 
26.57 

99 

48.3    ^ 

s 
23.19 

^ 

85.6 

s 
34-71 

n 

77.6 

s 
3-II 

99 

54-9 

s 
54.35 

61.5 

li.i 

26.54 

.03 

48.9 

22.83 

•36 

_        2.6 
83.0 

34-68 

.03 

78.1°-' 

3.01 

.10 

£L    2.3 
52.6 

53.56°-^ 

58.6  '•' 

21. 1 

26.54 

.00 

0.5 

49-4 

22.56 

•27 

80.1 

34.68 

.po 

78.5  "■' 

2.95 

.06 

2.5 
50.1 

-  0.50 
53.06 

55.3  ^-^ 

3i«o 

26.58 

.04 

0.5 
49.9 

22.40 

.16 

3.1 
77-0 

34-71 

.03 

78.8  °-^ 

2.93 

.02 

3.7 

47-4 

«    0.19 
52.87 

51.8  '• 

Feb.  IO.O 

26.64 

.06 

0.4 
50.3 

22.35 

.05 

73-7  '-' 

34-77 

.06 

0.2 
79.0 

2.96 

.03 

2.7 
44-7     ^ 

0.13 
52.99 

48.a  '\ 

.xo 

0.2 

.07 

3.3 

.09 

0.1 

.07 

2.6 

0.41 

3.6 

20.0 

26.74 

50.5 

22.42 

70.4 

34.86 

79.1 

3.03 

42.1 

53.40 

44.6 

Mar.    2.0 

26.86 

.12                     0.0 

,A       50-5        , 

22.61 

.19 

e.           3-2 
67.2 

34-98 

.12 

0        °'« 
78.9 

3-14 

.11 

3.4 
39-7 

0.70 
54*10 

3.6 
41.0 

.16                      0.3 

.30 

,           2.9 

•15 

0        0.4 

.16 

r-   2.1 

0.97 

^   3.4 

II. 9 

27.02 

«        50.2 

22.91 

64-3       ^ 

35-13 

78.5 

3.30 

37.6 

55-07 

37-6 

.18 

0  0-4 

.40 

2.6 

.18 

«        0.5 

.21 

1.7 

^    0  1.21 

3.2 

21.9 

27.20 

49.8  3 

23.31 

61.7 

35-31 

78.0       \ 

3.51 

35-9 

56.28 

34-4 

.21 

0.7 

A 

.50 

2.0 

.21 

0.8 

.24 

r  '-3 

1.43 

3.0 

31-9 

27.41 

^9-1   „ 

23.81 

59-7     . 

35-52 

77.2 

3.75 

34-6     ^ 

57.70 

31-4     . 

.24 

0.9 

•57 

1.5 

.24 

1.0 

.29 

0.8 

1. 61 

2.6 

Apr.  10.9 

27.65 

-^^ 

48.2 

24.38 

^  _. 

58.2 

35-76 

76.2 

4.04 

33.8 

59-31     ^ 

28.8 

0 

.26 

1.2 

.63 

1.0 

.36 

1.2 

.31 

^  0.3 

1.76 

^  ^  2.2 

20.8 

27.91 

c% 

47.0 

25.01 

57.2 

36.02 

75-0 

4-35 

33-6 

61.07     0 

26.6 

30.8 

28.19 

.28 

1.3 

45-7     , 

25.68 

.67 

56.9 

36.30 

.28 

1.5 
73.5 

4.68 

.33 

0.3 
33-9     fl 

_          1.87 
62.94 

1-7 
24.9 

May  10.8 

28.48 

.29 

1.5 
44-2 

26.37 

.69 

f  0 

0.3 

57-2 

36.59 

.29 

1-5 
72.0 

5-03 

.35 

0.8 
34-7 

64.89 "'' 

A  '  3 
23.6     fl 

20.7 

28.78 

.30 

1-7 
42.5     ^ 

27.05 

.68 

1.0 
58.2 

36.89 

.30 

1.7 
70.3 

5-38 

.35 

/:        '-4 
36.1       „ 

66.87  '•'' 

^  0.8 
22.8 

.30 

1.7 

.66 

1.5 

.30 

«.7 

.35 

1.8 

1-97 

0.3 

30.7 

29.08 

40.8 

27.71 

^ 

59-7  ^  ^ 

37-19 

68.6 

5-73 

37-9 

68.84 

"•5  ^  , 

June   9.7 

29.38 

.30 

0 

1-7 
39-1 

28.33 

.62 

,        a.o 
61.7 

37-49 

.30 

66.9  "^ 

6.07 

•34 

3.3 

40.1 

1.9Z 
70.75     „ 

0  ^•3 
22.8 

19.7 
29.6 

29.66 
29.92 

.28 

.26 

1-7 
37-4  ,., 

35-7  ,  . 

28.89 
29.38 

-56 
.49 

64.2 
^7-1     , 

37-78 
38.04 

.29 

.26 

-       1.6 

^       1.6 
63.7 

6.39 
6.67 

.32 
.28 

3.6 
42.7 

^    *  3.8 

45-5 

^  i.8x 
74-23 

0.8 

23.6 

«   1.2 
24.8 

July    9,6 

30-15 

•83 

1-5 
34-2 

29.78 

.40 

3.2 
70.3 

38.27 

.33 

-c         *-4 
62.3 

6.92 

•25 

48.5  ^-^ 

1.47 
75-70 

26.5 

.19 

1.3 

.30 

3.4 

.30 

1.3 

.20 

3.1 

• 

1.34 

2.Z 

19.6 

30-34 

*:l    3**9 

30.08 

73-7     , 

38.47 

61.0 

7.12 

51.6 

76.94      , 

28.6 

29.6 

30.50 

.16  1                  1.2 
31-7 

30.28 

.20 

3.6 
77-3    ^ 

38.64 

-17 

1.0 
60.0 

7.28 

.16 

54.8  '•' 

0.96 
77.90 

2.5 

Aug.    8.5 

30.61 

.11 

I.O 

30.7     . 

30.37 

•09 

80.9  ''^ 

38.76 

.13 

0.9 
59.1      ^ 

7.38 

.10 

3.1 
57.9 

0.66 

78.56 

33.8  '•' 

18.5 

30.67 

.06                0.0 

29.9 

30.36 

.01 

^4.6  '•' 

38.83 

.07 

0.6 
58.5 

7-43 

•05 

61.0 

78.89  -^^^ 

36.7  "•' 

28.5 

30.70 

.03             0.5 

29-4 

30.24 

.12 

88.1  ^'5 

38.86 

•03 

58.0  °-5 

7.42 

.01 

^         2-9 
63.9      ^ 

78.89  "^ 

3.0 

39.7 

.02 

0.4 

.22 

3-4 

.02 

o.a 

.05 

3.6 

0.34 

3.0 

Sept.  7.4 

30.68 

29.0 

30.02 

91-5 

38.84 

57.8 

7.37 

66.5 

78-55     „ 

42.7       a 

17.4 

30.62 

.06 

28.9 

29.70 

.32 

3.2 
94-7  ^  ^ 

38.79 

.05 

57.8 

7.27 

.10 

68.9^ 

0     °-^ 
77.89 

2.8 
45.5       , 

27.4 

30.52 

.10 

0.0 
28.9 

29.30 

.40 

^  2.9 
97.6 

38.70 

.09 

O.I 

57.9 

7-13 

.14 

3.1 
71.0 

76.9.  "•'^ 

2.6 

48.1 

Oct.    7.4 

30.41 

.11 

0.2 
29.1 

28.83 

.47 

2.5 
100. 1 

38.59 

.11 

58.2  °-^ 

6.96 

.17 

1-7 
72.7 

75.68  -^ 

2.2 
50.3       a 

17-3 

30.27 

.14 

0.3 
29.4 

28.30 

-53 

3.0 
102. 1 

38.45 

.14 

58.6  °- 

6.76 

.20 

1.4 
74.1 

74-3  ••« 

1.8 
52.1 

•15 

0.4 

•58 

1.6 

.14 

0.5 

.21 

0.9 

I.6I 

1-3 

27-3 

30.12 

29.8 

27.72 

103.7 

38.31 

59.1 

6.55 

75-0 

72.62 

53.4      ^ 

Nov.   6.3 

29.96 

.16!             0.5 
30.3     . 

27.12 

.60 

104.8 

38.16 

.15 

59.6  "• 

6.32 

.23 

0.4 
75-4 

I.7I 
70.91 

0.7 
54-1 

.14               0.6 

.62 

0.5 

.^5 

0.6 

.22 

0.0 

0    1.73 

0.0 

16.3 

29.82 

» 

30.9         ^ 

26.50 

105.3 

38.01 

•# 

60.2 

6.10 

75-4 

69.18 

54.1 

26.2 

29.68 

.14 

0.6 

31-5     . 

25.89 

.61 

0.1 
105.2 

37.87 

.14 

0.6 

60.8 

5.88 

.22 

0.5 
74.9 

67.48    "^° 

53.6°-' 

Dec.    6.2 

29.56 

.12 

0.6 
32.1 

25.30 

.59 

0.7 
104.5 

37-75 

.12 

0.6 
61.4 

5.68 

.20 

0.9 
74.0 

65.89   "'' 

1.3 
52.4       , 

.10 

0.7 

•55 

1.3 

.10 

0.7 

.18 

1.4 

1.43 

1.7 

16.2 

29.46 

32.8 

24-75 

103.2 

37-65 

#^ 

62.1 

5.50 

72.6 

64.46 

50.7 

.07 

0.7 

.50 

1.8 

.08 

^        0.6 

.16 

0  »'8 

1. 21 

2.3 

26.1 

29-39 

33.5 

24.25 

101.4       !  37-57 

62.7 

5.34 

70.8 

^3.25       ^ 

48.4 

.04 

0.7 

f\ 

.42 

2.3 1 

.05 

^        0-5 

.12 

^0      2.1 

^              0.96 

3.7 

36-1 

29-35 

34-2 

23-83 

99.1       1 37-52 

63.2 

5.22 

, 

68.7 

62.29 

45.7 

1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


I  Pegasi. 


Right 
Ascension. 


Jan.  I.I 
ii.i 

21. 1 

Feb.  IO.O 

20.0 

Mar.  2.0 
11.9 
21.9 

31-9 

Apr.  10.9 
20.8 
30.8 

May  10.8 
20.7 

30-7 

June  9.7 

19.7 

29.6 

July   9.6 

19.6 
29.6 
Aug.  8.5 
18.5 
28.5 

Sept.  7-5 
17.4 
27.4 

Oct.    7.4 

17-3 

27-3 

Nov.   6.3 

16.3 

26.2 

Dec.    6.2 

16.2 
26.2 
36.1 


b     m 
2139 


s 
24.82 

24.78 

24.76 

24.78 

24.82 

24.89 

25.00' 

25.14 

25.31 
25.51 

25.74 
26.00 
26.27 
26.56 
26.86 

27.16 

27-45 
27.73 

27.99 

28.22 


28.25 
28.10 

27-95 
27.80 

27.67 

27.56 
27.48 
27.42 


.04 

.OS 

.03 

.04 
.07 

•II 

.14 
.17 

•ao 
.«3 

.36 
.27 
.19 
.30 
.30 

.39 

,^ 

.36 

.33 
.30 


.07 
.03 


28.42 

28.58     -'^ 

28.70 

28.77 

28.80 

.03 

28.78 

28.65   '"" 
28.53 

28.40 


.13 

•13 

•15 


.15 
•15 

.»5 
.13 
.11 

.08 
.06 


Declina- 
tion 
North, 


+    925 


56.7 

55.4 

54-1 
52.8 

51.5 


1.3 
x-3 
1.3 
1-3 


I.I 


50.4 

49.5 
48.9 

48.5 
48.5 

48.9 
49.6 
50.6 
52.0 
53.6 


0.9 
0.6 
0.4 


0.0 


0.4 


0.7 
1.0 
1.4 
1.6 
1.8 


55-4 

57.4 

59.5 
61.7 

63.9 


3.0 


3.1 


3.3 


1 1  Cephei. 


3.3 

3.1 


66.0 
68.0 
69.8 

71.5 
72.9 


3.0 
1.8 

J.7 
1-4 

1.3 


74.2 

75-2 

75-9 
76.4 

76.7 

76.7 
76.5 
76.1 

75-4 
74.6 

73-6 
72.4 
71.1 


i.o 


0.7 
'0.5 

0.3 


ao 


0.3 


0.4 
0.7 
0.8 


1.0 


1.3 


1-3 


Right 
Ascension. 


h     m 
21  40 


s 
28.83 

28.42 

28.11 
27.91 
27.82 

27.85 
28.01 
28.28 
28.67 
29.15 

29.72 

30.36 
31.04 

31-75 
32.46 

33.16 
33-81 
34.41 
34.94 
35-39 

35.73 
35.97 
36.11 

36.13 
36.05 

35.85 
35.56 
35.18 

34-73 
34.20 

33.63 

33.OJI 
32.38 

31.75 
31.13 

30.55 
30.02 

29.56 


.41 
.31 

.30 
.09 
.03 

.16 
.37 
.39 
.48 

-57 

.64 
.68 

.71 
.71 
.70 

-63 
.60 

.53 
.45 
.34 

•24 
.14 

.03 
.08 
.30 

.39 

.38 

•45 
.53 
.57 

.63 
.63 
.63 
.63 

.58 

.53 
.46 


Declina- 
tion 
North. 


+7051 


73.7 
71.2 

68.4 

65.3 
62.1 


a.  5 
3.8 

3.1 
3.3 

3.3 


7r«  Cygni. 


Right 
Ascension. 


m 


58.8 

55-6 
52.6 
50.0 
47.8 

46.1 
45-0 
44-5 
44-7 
45-4 

46.7 

48.6 

51-0 

53.7 
56.8 


3.« 

3.0 
3.6 


3.3 


1.7 


I.I 


0.5 
0.3 
0.7 

X-3 


1.9 
3.4 

3.7 
3-1 
3.4 


60.2 
63.8 

67-4 
71. 1 

74.7 

78.2 
81.5 
84.5 
87.1 
89.4 


3.6 
3.6 
3.7 
3.6 

3.5 


3.3 
3.0 
S.6 

a.  3 

1.8 


91.2 
92.4 

93.1 
93.2 
92.7 


1.3 


0.7 
0.1 

0.5 


91.7 
90.0 

87.8 


1.0 


1.7 

a.3{ 


h 
2143 


s 
12.00 

11.85 

11.75 

11.70 

11.69 

11.74 
11.85 
12.01 
12.23 
12.50 

12.81 

13.^5 
13-52 
13-91 
14.31 

14.71 
15.09 

15-45 

15-77 
16.05 

16.28 
16.46 
16.57 
16.63 
16.63 

16.57 
16.46 

16.30 

16.10 

15.87 

15.62 

15-35 
15.08 

14.81 
14.55 

14.32 
14.11 

13-94 


.15 
.10 
.05 
.01 
.05 

.11 
.16 

.33 

.27 
.31 

•34 

.37 
.39 
.40 
.40 

.38 
.36 

.32 

.38 

.23 

.18 
.11 
.06 
.00 
.06 

.11 

.16 
.30 
.23 

.25 

.27 
.27 
.27 
.36 

.33 

.31 

.»7 


Declina- 
tion 
North. 


+4851 


55.7 

53.4 

50.7 
47.8 

44.9 


2-3 
2.7 
2.9 
2.9 
2.9 


42.0 

39.3 
36.8 

34.7 
33-1 


3.7 

3.5 

3.1 
1.6 


ii  Capricomi. 


Right 
Ascension. 


1.3 


31-9 
31-3 
31-3 
31.9 
33-0 


0.6 
0.0 
0.6 


I.I 


34-7 
36.8 

39.3 
42.1 

45.2 

48.4 

51.8 

55-2 

58.5 
61.7 

64.7 

67.5 
70.0 

72.1 
73.8 


1-7 


3.1 


2.5 

2.8 

3.1 
3.2 


3.4 

3.4 
3.3 
3.2 
3.0 


3.8 

2.5 


3.1 


1.7 
1.3 


75.1 
75.8 

76.1 
75.9 

75-1 

73.8 
72.1 
69.9 


0.7 

0.3 
0.2 
0.8 
1.3 


1.7 
3.3 


h     m 
2147 


8 
59.88 

59.84 
59.83 
59-84 
59.89 

59.97 
60.07 

60.21 

60.38 

60.58 

60.81 
61.07 
61.34 
61.64 
61.95 

62.26 
62.56 
62.86 
63.14 

63-39 

63.61 

63.79 
63.92 
64.02 
64.06 

64.07 
64.03 

63.95 
63.84 

63.71 

63.57 
63.42 

63.27 

63.13 
63.00 

62.89 
62.81 
62.75 


.04 
.01 
.01 
.05 
.08 

.10 

.X4 

.»7 

.30 
.23 

.36 

-27 
.30 

.31 
.31 

.30 
.30 
.38 

.25 
.33 

.18 

.13 
•  10 
.04 
.01 

.04 
.08 
.II 
.23 

•14 

•15 
•15 

.14 

.13 

.II 

.08 
.06 


Declina- 
tion 
South. 


16  Pegasi. 


Right 
Ascension. 


^I4CX) 


28.8 
29.0 
29.1 
29.1 
28.9 


0.3 


0.1 


0.0 


0.3 


0.3 


28.6 
28.1 
27.4 
26.5 

25.4 


0.5 
0.7 
0.9 


X.I 


1.3 


24.1 
22.6 
2I.I 
19.4 
17.7 


1-5 
X.5 
1.7 
1.7 
X.7 


16.0 
14.4 
12.8 
II. 4 
10.2 


1.6 
1.6 

X.4 


1.3 


I.o 


9.2 

8.4 
7.8 

7-5 
7.4 


0.8 
0.6 
0.3 


0.1 


0.1 


7-5 
7-7 
8.2 
8.7 

9.3 


0.3 


0.5 

«>.5 
0.6 

0.7 


10.0 
10.6 

"-3 
1 1.9 

12.5 


0.6 
0.7 
0.6 
0.6 
0.5 


13-0 

13.4 
13.7 


0.4 
0.3 


h    m 
21  48 


s 
38.49 
38.42 

38.37 
38.36 

38.38 

38.44 

38.54 
38.67 

38.84 
39.05 


39.29 
39-55 
39.84 
40.14 

40.46 

40.78 
41.09 

41.39 
41.66 

41.90 

42.11 
42.28 
42.40 
42.47 
42.50 

42.49 
42.43 

42.34 
42.21 

42.07 

41.90 

41.73 
41.56 

41-39 
41.24 

41.10 
40.98 
40.89 


.07 
.05 
.01 
.03 
.06 


.10 
•13 

.17 

.31 

.24 


.36 

.39 
.30 
.33 

•32 

.31 
.30 

.27 
•24 

.31 

.17 

.13 
.07 
.03 
.01 

.06 

.09 

•13 
.14 

.17 

.17 

.17 

-ir 

.15 

-M 

•  13 

.09 


Declina- 
tion 
North. 


+25  28  . 


19.6 

17.8 
15.8 

13.7 
1 1.6 


1.8 


3.0 


3.1 


3.1 


1.9 


9.7 

7.9 
6.4 

5-3 

4-5 


1.8 

1-5 
I.I 
0.8 
0.3 


4*2 

4-3 
4.9 

5-9 
7-3 


0.1 

0.6 


1.0 


1-4 
X.8 


9-1 
1X.2 

13.6 

16. 1 

18.8 


3.x 
3.4 

2.5 
3.7 
3.7 


21.5 

24.2 
26.8 

29.3 

31.6 


2.7 

3.6 

2.5 

3.3 

3.1 


33-7 
35-5 
37.1 
38.3 
39-2 

39.8 
40.0 

39.9 

39.4 
38.6 


1.8 
1.6 


1.3 


0.9 

a6 


0.3 


0.1 


0.5 
0.8 


37-4 
35.9 
34.2 


1.3 


X.5 

X.7 


FIXED  STARS,  1903. 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.    I.I 
II. I 

21. 1 

Feb.  IO.O 


79  Draconis. 


Right         Declioa- 
Ascension.  |      tion 
North. 


b     in 
21  51 


8 
37-84 

37-34 

36-95 
36.67 

36.52 


20.0  11  36.51 
Mar.    2.0  I  36.64 
12.0  I  36.91 


2Z.9 
31-9 

Apr.  10.9 
20.8 
30.8 

May  10.8 
2a7 

30-7 
June   9.7 

19.7 

29.6 

July    9.6 

19.6 
29.6 
Aug.  8.5 
18.5 
28.5 

Sept.  7.5 
17.4 
27.4 

Oct.  7.4 
17.4 

27.3 
Nov.    6.3 

16.3 

26.2 

Dec.    6.2 

16.2 
26.2 
36.1 


37-31 
37-83 

38.44 

39-14 

39-90 
40.69 

41.49 

42.28 

43-03 
43.72 
44-33 
44-85 

45-27 
45.56 

45.74 
45.80 

45.73 

45-54 

45-24 
44.84 

44-34 
43.77 

43.13 
42.44 

41.73 
41.00 

4a  28 

39.60 
38.96 
38.40 


.50 

.39 
.28 

•15 
.01 

•13 
•«7 
•40 

.52 
.61 

.70 
.76 

.79 
.80 

.79 

.75 
.69 
.61 
.52 
.4a 

.39 

.18 

.06 
.07 
.19 

.30 
.40 
.50 

.57 
.64 

.69 
.71 
.73 
.72 
.68 

.64 
.56 


+73X4 


57-3 
55.0 

52.3 

49.3 
46.1 

42.8 

39-5 
36.5 
33-8 

31-4 

29.6 
28.3 
27.6 
27.6 
28.2 


I  29.3 
31.0 
33-2 
35.8 
38.8 


42.1 

45-6 

49-3 
53.0 
56.6 


60.2 
63.6 
66.7 

69.5 
71.9 


a.3 
2.7 
3.0 
3-3 
3-3 

3-3 
3.0 

a.7 
2.4 
1.8 

1.3 
0.7 
0.0 
0.6 

I.I 

J.7 

2.2 

3.6 

3-0 
3.3 

3.5 
3.7 
3.7 
3.6 
3.6 

3.4 
3.1 
2.8 

2.4 
2.0 


a  Aquarii. 


Right 
Ascension. 


h     m 
22  00 


73-9 
75-3 
76.2 

76.5 
76.3 


1-4 
0.9 

0.3 


0.2 


0.9 


75.4 
74.0 

71.9 


1.4 
2.1 


47.70 
47.64 
47-62 

47-61 
47.64 

47.70 

47-79 
47.91 

48.06 

48.24 

48.46 
48.70 
48.96 
49.24 

49-54 

49.84 
50.14 

50.43 
50.70 

50.95 

51.17 

51-35 

51.49 

51-59 
51.64 

51.65 
51.62 

51.56 

51.47 

51-35 

51-22 
51.08 

50.94 
50.80 

50.67 

50.56 

50.47 
50.40 


.06 
.03 

.ot 
.03 


Declina- 
tion 
South. 


047 


23.1 

23.9 
24.7 

25-4 


.06 
.09 

.12 

.15 

.x8 

.22 

•24 
.26 
.38 
.30 
.30 

.30 
.29 
.37 

.25 
.22 

.18 
.14 
.10 
.05 
.01 

•03 
.06 
.09 
.12 
.13 

.14 

.14 
.14 

.13 

.11 

.09 
.07 


I    26.0 


0.8 

a8 
0.7 
0.6 
0.5 


26.5 
26.7 
26.8 
26.6 
26.1 


0.3 


0.1 


0.3 
0.5 

0.8 


25.3 

24-3 
23.0 

21.5 
19.8 


I.O 


1.3 
1.5 
1.7 

X.8 


18.0 
16.2 
14.2 
12.4 
10.6 


1.8 
3.0 
1.8 
1.8 

X.7 


aGruis. 


Right 
Ascension. 


I 


8.9 

7.4 
6.0 

4-9 
4.0 


1.5 

'•4 


I.I 


0.9 

0.7 


3-3 

2.8 

2.6 

2.5 

2.6 


0.5 
0.2 


O.X 


0.1 


0.3 


2.9 

3-3 
3-9 
4-5 
5.2 


0.4 
0.6 
0.6 
0.7 
0.8 


6.0 
6.8 

7.7 


0.8 
0.9 


h    m 
22  02 


s 
6.01 

5.91 

5.85 

5.83 
5.86 

5.94 
6.06 

6.23 

6.44 

6.69 

6.99 

7-32 
7.68 
8.06 
8.47 

8.88 

9.29 

9.70 

10.08 

10.42 

10.73 
10.99 
II.  19 

11-33 
II. 41 

11.42 

11.37 
11.26 

II. II 

10.92 


.xo 
.06 
.03 
.03 
.08 

.13 
.X7 

.21 

.25 

•30 

.33 
.36 
.38 
.41 
.41 

.41 
.41 
.38 
.34 

•31 

.26 
.20 
.14 
.08 
.01 

.05 
.ZI 

.15 
.19 

.22 


Declina- 
tion 
South. 


-4725 


10.70 

10.46 

.24 

•24 

10.22 

9.98 

.34 

.31 

9.77 

.20 

9-57 

.16 

9.41 

9.28 

.13 

57-4 
56.0 

54.3 

52.4 
50.2 


1.4 

1.7 
1.9 


3.3 


2.3 


47.9 

45.5 
42.9 

40.4 
37.9 


2.4 
3.6 

2.5 
2.5 
2.5 


35-4 

33-1 

30.9 
29.0 

27.3 


2.3 
2.2 
1.9 
1-7 
1.3 


26.0 
25.0 
24.4 
24.1 

24.3 


1.0 


0.6 
0.3 


0.3 


7r2  Pegasi. 


Right 
Ascension. 


I. 


Declina- 
tion 
North, 


h     m 
2205 


0.5 


24.8 

25-7 
27.0 

28.5 

30.2 


0.9 
1.3 

1-5 

1.7 
1.9 


32.1 

34-1 
36.1 

38.0 
39-7 


2.0 


2.0 


1.9 

1.7 
1.4 


41. I 

42.3 
43.1 

43-5 
43-6 


1.2 

a8 
0.4 


0.1 


0.4 


43.2 
42.4 

41.3 


0.8 


I.I 


8 
40.44 

40.34 
40.26 

40.22 

40.22 

40.25 

40.33 

40.45 
40.61 

40.81 

41.04 

41.31 
41.61 

41.93 
42.26 

42.60 

42.93 

43-24 

43.54 
43.80 

44.03 
44.22 

44-36 

44-45 
44-50 

44.50 

44-45 
44.36 

44.24 
44.09 

43-93 
43-75 
43.56 
43.38 
43.20 

43-04 
42.89 

42.77 


.10 
.08 
.04 
.00 
.03 

.08 

.13 
.16 
.20 

•23 

.27 
.30 
.32 
.33 
.34 

.33 

.3« 
.30 
.26 
.23 

.19 
.14 
.09 
.05 
.00 

.05 
.09 
.12 

.15 
.16 

.18 
.19 
.18 
.18 
.16 

.»5 
.12 


+3242 


21.7 
19.8 

17-7 
15.4 
I3.I 


1.9 
3.1 
3.3 
2.3 


3.3 


I 


10.9 

8.8 
6.9 

5.4 
4.2 


3.1 


1.9 

1.5 
1.3 

0.7 


3.5 
3.3 
3.5 
4-3 
5.5 


0.3 
0.3 
0.8 

Z.2 

1.6 


B  Aquarii. 


Right 
Ascension. 


h     m 
22  II 


7.1 

9-1 
II. 4 

14.0 

16.8 


2.0 


2.3 
2.6 
3.8 
3.8 


19.6 
22.5 
25.4 
28.2 
30.9 


3.9 
2.9 
2.8 

2.7 
2.5 


33.4 
35.6 
37.6 

39-2 
40.5 


2.2 


2.0 
1.6 

1.3 


I.O 


41.5 

42.0 
42.2 

41.9 

41.2 


0.5 

0.2 

0.3 
0.7 


40.1 

38.7 
36.9 


I.I 


1.4 

1.8 


8 
42.48 

42.42 

42.39 
42.38 
42.40 

42.45 
42.53 
42.64 

42.79 
42.96 

43.17 
43.41 
43.67 
43.95 
44.25 

44-55 
44.85 
45.15 
45.44 
45.70 

45.93 
46.12 
46.28 

46.39 
46.46 

46.48 
46.46 
46.41 

46.32 
46.21 

46.08 

45.94 
45.80 

45.67 
45.54 

45.43 

45.33 
45.26 


.06 
.03 
.01 
.02 
.05 

.08 
.11 
.15 
.17 

.21 

•24 

.36 

.28 

.30 

I 
.30 

.30 

I 

.30 

.«9, 
.36 

.23 

.19 
.16  1 
.11 
.07 
.03 

.03 

.05 
.09 

.ZI 

.13 

.14 

.14 
.13 
.X3 

•  ZI 

.10 
.07 


Declina- 
tion 
South. 


-815 
56.1 


56.6 
57.0 
57.3 
57.5 


0.5 
0.4 
0.3 
0.3 
0.0 


57.5 
57.2 
56.8 
56.2 
55-3 


0.3 
0.4 
0.6 
0.9 


54.2 

52.9 

51-4 
49.8 

48.0 

46.2 

44.4 
42.6 

40.9 
39.4 

38.0 

36.9 
35.9 
35.2 

34-7 


I.I 


1.3 
1.5 
Z.6 
1.8 
1.8 


1.8 
Z.8 
X.7 
X.5 
1.4 


Z.Z 

I.O 

0.7 
0.5 

a3 


34.5 
34.4 
34.6 

34.9 
35.3 

35.8 
36.5 
37-1 
37.8 

38.5 


0.1 


0.3 


0.3 

0.4 
0.5 


0.7 
0.6 
0.7 
0.7 
0.6 


39.1 
39.7 
40.3 


0.6 
0.6 
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V  Octantis. 

yAqu 

arii. 

TZ 

Aqu 

arii. 

(T 

Aquarii. 

a 

Lacertae. 

Mean 

Solar 
Date. 



Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

&wM. 

m 

South. 

North. 

h 

m 

South. 

h 

m 

North. 

h     m 

0      ' 

h 

a         f 

h 

m 

0       ' 

0      ' 

0       > 

22   12 

-8627 

22   I 

6 

-      152 

22  20 

4-  053 

22  25 

—  II  10 

22    27 

+4946 

Jan.     1.2 

8 
53.22 

49-7     , 

s 
38.41 

^ 

99 

29-7     0 

s 
19.06 

99 

11.2 

s 
30.47 

26.4 

s 
17.52 

79.4 

II. I 

0  *-H 
51.08 

_     3.8 
46.9 

38.35 

.06 

0.8 
30-5^, 

18.99 

.07 

0.9 
10.3      ^ 

30.40 

.07 

-c        0.3 

26.7 

17-33 

.19 

1.9 
77.5 

21. 1 

1.63 
49.45       _ 

43.8  ^-^ 

38.31 

.04 

0.7 
31.2 

18.94 

.05 

0.8 
9.5      0 

30.36 

.04 

0.3 
27.0 

17.18 

.15 

2.4 

75-1     ^ 

0     0  ^•°7 

3.5 

.03 

0.7 

^^ 

.03 

0       0.8 

.02 

0.1 

.11 

2.6 

3I-I 

48.38 

4°-3,. 

38.29 

31.9 

18.92 

8.7 

30.34 

27.1 

17.07 

72.5 

Feb.  IO.O 

47.89  "^l 

-r         3'6 
36.7        „ 

38.31 

.03 

0.5 
32.4 

18.93 

.01 

8.0°-^ 

30.34 

.00 

0.0 
27.1 

17.00 

.07 

69.8^^ 

0.08 

3.8 

.04 

0.3 

.04 

0.5 

.04 

a2 

.01 

2.8 

20.0 

47.97  ^. 

3^-9  ,  , 

38.35 

32.7     ^ 

18.97 

7.5 

30.38 

26.9 

16.99 

67.0     - 

Mar.   2.0 

48.61      ^ 

^^^ : 

38.42 

.07 

0.3 
32.9 

19.04 

.07 

0.3 
7.2 

30.44 

.06 

,      0.4 
26.5 

17.03 

.04 

•  ^4-2     ^ 

0     1-19 

3-7 

.10 

ao 

.xo 

0.3 

.xo 

«  0.7 

.10 

^    ^  2,6 

I2.0 

49.80 

^5-5  ,  \ 

38.52 

32.9 

19.14 

7.0 

30.54 

25.8     ' 

17-13 

61.6 

1.70 

3.5 

r^     ^  ^ 

.14 

^  0.3 

.13 

0.3 

^ 

.13 

0.8 

.x6 

2.3 

21.9 

5^-50^     . 

22.0 

38.66 

32.6 

19.27 

7.2 

30.67 

25.0 

17.29 

59.3 

31-9 

53-^5  ,  .^ 

X8.7  !•' 

38.83 

.17 

0.6 
32.0 

19.43 

.x6 

7.6 

30.84 

.17 

X.I 

23.9 

17.51 

.33 

2.0 
57.3 

3.57 

3.0 

.30 

0.8 

.30 

0.7 

.20 

1.2 

.27 

1.5 

Apr.  10.9 

5^-^*  ,  «, 

^5-7  ,  , 

39.03 

31.2 

19.63 

8.3 

31.04 

22.7 

17.78 

55.8 

* 

20.9 

3.91 
59-13 

3.6 
I3-I 

39.26 

.23 

I.O 

30.2 

19.86 

.23 

0.9 
9.2 

31.26 

.22 

1.4 
21.3 

18.09 

.31 

54.8 

g\ 

-          3.ax 

0  «-3 

.36 

0  0  1.4 

.36 

1.3 

.26 

1.6 

.36 

0.4 

30.8 

62.34       ^ 

10.8 

39.52 

_.#* 

28.8 

20.12 

10.4 

31.52 

t% 

19-7      0 

18.45 

54-4 

May  10.8 

^5-76 1: 

X.7 
9-^      , 

39.80 

•  38 

1.5 
27.3     ^ 

20.39 

.27 

1.5 
11.9 

31.80 

.28 

1.8 
17.9     „ 

18.83 

.38 

0.1 
54.5     ^ 

20.8 

69.34  ^L 

«  1.3 
7.8 

40.09 

.39 

^  1.7 
25.6     „ 

20.68 

.29 

13.6    „ 

32.09 

.29 

-       1.8 
16. 1 

19.24 

.41 

0.6 
55.1 

3.64 

0.7 

.30 

1.8 

.30 

1.8 

.3» 

1.8 

.41 

1.2 

30.7 

72-98 , , 

7-'«, 

40.39 

23.8 

20.98 

15.4 

32.40 

14-3     a 

19.65 

56.3 

Tune   9' 7 

7^-^'  t 

6.9 

40.70 

.31 

1.9 
21.9 

21.29 

.31 

X.9 
17.3 

32.71 

.31 

1.8 
12.5     0 

20.06 

.41 

'•7 
58.0 

J 

0          3-S3 

0.3 

.29 

1.9 

f\ 

.29 

3.0 

.30 

1.8 

.39 

2.1 

19,7 

80.13       . 

7.2 

40.99 

A 

20.0 

21.58 

19.3 

33.01 

10.7 

20.45 

60.1 

29.7 

83.45  *^" 

8.1"^ 

41.27 

.38 

1.9 
18.I     ^ 

21.86 

.28 

1.9 
21.2 

33-30 

.29 

1.6 
9.1 

20.82 

.37 

62.6  "=» 

July    9'6 

8^'>9 : « 

1.4 
9-5    \ 

41.53 

.36 

16.3 

22.12 

.26 

1.9 
23-1       „ 

33.57 

.27 

7.6 

21.15 

.33 

65.4 

J         ^ 

3.66 

X.8 

.23 

1.6 

.23 

X.8 

.24 

1.3 

.29 

3.1 

19.6 

^•^5,^ 

"'3« 

41.76 

14.7 

22.35 

24.9     ^ 

33.81 

6.3 

21.44 

68.5 

29.6 

^  3.21 
91-36     _ 

4.  a.3 
13.6 

41.96 

.30 

X'5 
13.2 

22.55 

.20 

-       X.6 
26.5 

34.02 

.21 

I.I 
5.2      0 

21.68 

.24 

3.2 
71.7 

Aug.    8.6 

1.69 
93.05,   ^ 

16.2 

42.11 

•15 

1.3 
II. 9 

22.71 

.16 

28.0  '•' 

34.19 

.17 

0.8 
4-4     ^ 

21.86 

.18 

75.0  '•' 

f\ 

1. 10 

2.8 

.13 

0  '.' 

.12 

X.3 

.12 

«  0.6 

•»3 

«       3.4 

18.5 

94.15^  « 

19.0 

42.23 

10.8 

22.83 

29.2 

34.31 

3.8 

21.99 

■# 

78.4 

£\ 

_    0.48 

3.0 

.07 

0.9 

.07 

I.I 

.08 

0.3 

.06 

„         3-3 

28.5 

^^•^3  „  ^^ 

22.0 

42.30 

9-9^, 

22.90 

30.3       « 

34.39 

3.5 

22.05 

81.7 

O.XD 

3.1 

.03 

0.7 

.03 

0.8 

.04 

0.1 

.ot 

3-2 

Sept.  7-5 

94-47  „  «, 

^5-1  ,  „ 

42.32 

9.2 

22.93 

3'-*     ^ 

34.43 

3.4 

22.06 

84.9 

• 

_  _  0.81 

0     3.0 

.OX 

0  0  0.4 

.01 

0.6 

.00 

Z  0.2 

.04 

3«o 

17.4 

93.66 

28.1 

42.31 

8.8 

22.92 

31-7 

34*43 

3.6 

22.02 

«7-9 

1.43 

3.9 

^ 

.05 

0  ^  °.2 

1            ^\ 

.05 

0.3 

.04 

0.3 

.10 

^  2.7 

27.4 

92.23 

31.0 

42.26 

a 

8.6 

22.87 

32.0 

34-39 

3-9 

21.92 

90.6 

3.01 

2' 5 

^\ 

.08 

0   ^  O'O 

.08 

0.3 

.08 

0.4 

•15 

2.5 

Oct.    7-4 

90.22 

33-5  „^ 

42.18 

8.6 

22.79 

32.2 

34.31 

4-3     ! 

21.77 

m0 

93.1 

0           *.5i 

3.2 

.IX 

0  0  0.2 

.10 

0.1 

.10 

0.6 

.18 

2.x 

17.4 

^7-71      _ 

35.7 

42.07 

8.8 

22.69 

32.1 

34.21 

4.9 

21.59 

95.2 

3.93 

1.7 

.13 

0.3 

.12 

0.3 

.12 

0.7 

.21 

1.7 

27-3 

^4-79  ,  ,, 

37-4  ,  , 

41.95 

9.1 

22.57 

3^.9 

34-09 

5.6 

21.38 

96.9 

Nov.   6.3 

81.58  ^-^ 

38.6  ^-^ 

41.82 

.13 

9.6°-^ 

22.43 

.M 

0.4 
31-5 

33.96 

.13 

6.3 

21.15 

.23 

98.2  '-^ 

16.3 

78.20  ^-^^ 

0.5 
39.1 

41.68 

.14 

a6 
10.2 

22.30 

.13 

0.5 
31.0    , 

33.82 

.14 

0.7 
7.0 

20.89 

.26 

0.8 
99.0 

3.43 

0.1 

•14 

0  0.6 

.14 

0.6 

.14 

0.7 

.36 

0.3 

26.3 

74-77  ,  ,^ 

39-o«, 

41.54 

10.8 

22.16 

30.4 

33.68 

• 

7.7 

2a63 

99-3 

■»^                  ^ 

3.35 

-Q      °-7 

.13 

0.7 

.13 

0.7 

.13 

0      0.7 

.36 

0.3 

Dec.    6.2 

71.42 

38.3 

41.42 

11.5 

22.03 

29.7     « 

33.55 

8.4      ' 

20.37 

99-0     „ 

3.14 

1.4 

•  13 

0.7 

.11 

0.8 

.12 

^  0.6 

•25 

0.8 

16.2 

68.28 

36.9 

41.30 

12.2 

21.92 

28.9     „ 

33.43 

9.0 

20. 1 2 

98.2 

26.2 

65.46 

1.9 
35.0 

41.21 

.09 

0.8 
13.0 

21.82 

.10 

„     0.8 
28.1 

33-33 

.10 

9.6 

19.89 

.23 

1.2 
97.0 

^ 

A.,         '-43 

2-5 

.08 

0  0.8 

,08 

0.9 

.08 

0.5 

.21 

1-7 

36.1 

63.04 

32.5 

41.13 

13-8 

21.74 

27.2 

33-25 

.           _ 

10. 1 

19.68 

95-3 
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Mean 
Solar 
Date. 


Jan.     1-2 

II. I 

21. 1 

Feb.  IO.I 

20.0 

Mar.   2.0 

I2.0 

21.9 
31-9 

Apr.  10.9 
20.9 
30.8 

May  10.8 
20.8 

30.8 

June  9«7 
19.7 
29.7 

July    9-6 

19.6 
29.6 
Aug.  8.6 
18.5 
28.5 

Sept.  7-5 

17-5 
27.4 

Oct.  7-4 
17.4 

27-3 

Nov.   6.3 

16.3 

'  26.3 

Dec.    6.2 

16. 2 
26.2 
36.2 


ri  Aquarii. 


Right 
ABcension. 


h     m 
22  30 


8 
22.03 

21.96 

21.91 

21.88 
21.88 

21.91 
21.97 
22.06 
22.18 
22.34 

22.53 

22.75 
23.00 
23.27 
23-56 

23.86 
24.17 
24.47 

24-75 
25.02 

25.26 
25.46 
25.63 

25-75 
25.83 

25.87 
25.87 
25.84 

25.77 
25.67 

25.56 

25.43 
25.30 

25.17 

25.04 

24.92 
24.82 
24.73 


.07 
.05 
.03 
.00 
.03 

.06 
.09 

.12 

.16 

.19 

.23 

.25 
.27 
.29 
.30 

.31 
.30 
.28 

.a? 
<H 

.20 

.17 
.12 
.08 
.04 

.00 
.03 
.07 
.10 

.11 

.13 
•13 
•13 
-13 

.12 

•  ZO 
.09 


Declina- 
tion 
S(mtk. 


-036 


58.8 
59-6 
60.3 
61.0 
61.6 


0.8 

0.7 
0.7 
0.6 
0.4 


62.0 
62.3 
62.3 
62.1 
61.6 


0.3 

ObO 

0.2 

0.5 
0.8 


226  Cephei  (B.). 


Right 
Ascension. 


Declina- 
tion 
North. 


6a8 
59.8 

58.5 
57-0 
55.3 


i.o 


1.3 

1-5 

1-7 
1.8 


53.5 
51.6 
49.6 

47.7 
45-9 


X.9 
3.0 
1.9 
1.8 
Z.8 


44.1 
42.6 
41.2 
40.0 
39.0 


x«5 
1.4 


Z.2 


I.o 


0.7 


38.3 
37.8 

37.5 
37.4 
37.5 

37-8 
38.2 
38.8 

39.4 

40.1 


0.5 
0.3 


0.1 


0.1 


0.3 


0.4 
0.6 
0.6 
0.7 
0.8 


40.9 
41.7 
42.5 


0.8 
0.8 


b     m 
22  30 


+75  43 


B 
33.77 
33-08 
32.50 

32.03 
31.71 

31-54 

31.53 
31.69 

32.01 

32.48 

33.09 
33.82 

34.64 
35.52 
36.44 

37.37 
38.28 

39.14 

39.93 
40.64 

41.24 
41.72 

42.07 
42.28 
42.36 

42.30 
42.10 

41.77 

41.33, 
40.78 

40.13 

39.41 
38.63 
37.81 

36.97 

36.14 

35.34 
34.60 


.69 

.58 
.47 
.3« 
.17 

.ox 
.z6 
.33 

.47 
.6z 

-73 

.82 

.88 
.92 
.93 

.91 
.86 

.79 
•71 
.60 

.48 

.35 

.2Z 

.08 
.06 

.30 

.33 

44 

55 

.65 

.72 
.78 
.82 
.84 
.83 

.80 

-74 


57.9 
56.1 

53.8 
51.0 
48.0 

44.8 
41.6 

38.4 
35.4 
32.7 


1.8 

3.3 
2.8 

3.0 
3.2 


3.a 
3.a 
3.0 

a.7 


2.3 


30.5 
28.7 

27.5 
26.9 

26.9 


z.8 

z.2 

0.6 
0.0 
0.6 


27.5 
28.7 

30.4 
32.6 

35.3 
38.3 

41.6 

45.0 

48.7 

52.5 

56.1 

59.8 

63.2 
66.4 

69.3 


10  Lacertae. 


Right 
Ascension. 


z.2 


1.7 
3.3 

3.7 

3.0 


3.3 

3.4 
3.7 
3.8 
3.6 


3.7 
3.4 

3.a 

2.9 

a.4 


71.7 

73.7 
75.2 
76.2 

76.5 

76.3 
75-4 
73-9 


3.0 


1.5 


x.o 


0.3 

0.3 


0.9 

1.5 


h     zn 
2234 


8 
54.40 
54.26 

54.14 
54.06 

54.02 

54.01 

54.05 
54.14 

54.27 

54-45 

54.67 

54.94 
55.24 
55.56 

55-91 

56.27 
56.62 
56.97 

57.30 
57.60 

57.86 
58.09 
58.26 

58.39 
58.47 

58.50 
58.48 
58.42 

58.32 
58.19 

58.03 

57.85 
57.66 

57.47 
57.27 

57.08 
56.91 
56.75 


.14 

.Z2 
.08 
.04 
.01 

.04 
.09 
.13 

.z8 
.22 

.27 

.30 
.3a 
.35 

.36 

.35 

•35 
.33 
.30 
.26 

.33 

.17 
•13 
.08 
.03 

.02 
.06 
.10 

.13 
.z6 

.z8 
.19 
.19 
.20 

.19 
•17 

.z6 


Declina- 
tion 
North. 


+3832 


58.6 
56.8 

54.7 

52.4 
50.0 

47.6 

45-3 

43-1 
41.2 

39.7 

38.6 

37.9 
37.8 
38.1 
39.0 


z.8 


2.Z 


a.3 
a.4 

2.4 


a.3 

2.2 

Z.9 
1.5 


z.z 


0.7 


O.Z 


0.3 

0.9 

1.3 


40.3 

42.1 

44.2 
46.7 
49.4 


z.8 


3.Z 


a.5 

2.7 

2.8 


52.2 

55.2 
58.3 

61.3 
64.2 

67.0 
69.6 

71.9 
74.0 

75:7 


3.0 

3-1 
3.0 

2.9 
2.8 


2.6 
2.3 


s.z 


P  Octantis. 


Right 
Ascension. 


77.1 
78.0 
78.6 
78.7 

78.3 


1.7 
1.4 


0.9 
0.6 


0.1 


0.4 
0.8 


77.5 
76.3 
74-7 


z.2 

Z.6 


h     m 
2235 

8 

62.05 

Z.02 

,  ^0.81 

60.22  ' 

0.35 
59.29 

0.Z1 


Declina- 
tion 
South. 


-8152 


59.18 

59.31 
59.68 
60.28 
61.09 

62.09 
63.27 
64.60 
66.06 
67.61 

69.21 

70.84 

72.45 
73-99 
75.44 

76.74 
77.86 
78.76 
79.41 
79.80 


0.Z3 

0.37 
0.60 

o.8z 


z.oo 


z.z8 

1.33 
Z.46 

1.55 
Z.60 


Z.63 
z.6z 
X.54 

1-45 
Z.30 


Z.Z3 
0.90 
0.65 
0.39 


O.ZO 


79.90 
79.71 

79.25 
78.52 
77.56 

76.40 

75.09 

73.68 

72.23 
70.79 


0.Z9 
0.46 

0.73 

0.96 
Z.I6 


I.3I 

I.4Z 

1.45 
Z.44 
Z.38 


69.41 

68.14 
67.03 


Z.27 

Z.I] 


96.5 
94.1 

91.3 

88.1 
84.6 


a.4 

3.8 

3.a 

3.5 

3.6 


81.0 

77-3 
73.6 
70.0 
66.5 


3.7 
3.7 
3.6 

3.5 
3.a 


63.3 
60.4 

57.8 

55.7 
54.0 


52.9 

52.3 
52.2 

52.6 

53-6 


3.9 

3.6 


3.Z 


1-7 

Z.Z 


0.6 


O.Z 


0.4 

z.o 

'.5 


55.1 
57.0 

59.4 

62.0 

64.9 
67.9 

71.0 

73.9 
76.6 

79.1 

8I.I 
82.6 

83.5 
83.8 

83.5 


C  Pegasi. 


z.9 

a.4 

3.6 

3.9 
3.0 


3.1 
2.9 
2.7 

a.5 
2.0 


1.5 
0.9 
0.3 
0.3 
0.9 


82.6 
81.0 
78.9 


z.6 


2.Z 


Right 
Ascension. 


Declina- 
tion 
North. 


h      m 
22  36 


8 
37.26 

37.18 

37-12 
37.08 
37.06 

37.08 

37.13 
.37.21 
37.33 
37-48 

37.67 

37.89 
38.14 

38.41 

38.70 

39.00 

39.31 
39.61 

39.90 
40.17 

40.41 
40.62 
40.79 
40.91 
41.00 

41.04 
41.05 
41.01 

40.95 
40.85 

40.74 
40.61 
40.48 

40.34 
40.21 

40.09 

39.98 
39.88 


.oS 
.06 
.04 
.03 

.03 

.05 
.08 

.Z2 

.15 

.Z9 

'.22 

.35 

.37 
-39 

.30 

.31 
.30 

.39 

-37 

.34 

.3Z 

.17 
.Z3 
.09 
.04 

.oz 

.04 
.06 

.ZO 

.zz 

-13 
.13 

.Z4 

.13 

.12 

.ZZ 
.ZO 


+10 19 


37.0 

35.8 

34-6 
33-4 
32.3 


z.2 


Z.2 


1.2 


t.Z 


Z.Z 


31.2 
30.3 

29.6 
29.2 
29.1 


0.9 

0.7 

0.4 


O.Z 


0.2 


29-3 

29.9 
30.8 

32.0 

33-5 


0.6 
0.9 


z.2 


1.5 
1.7 


35.2 
37.1 

39-2 
4^-3 
43.5 

45-6 

47-7 
49-6 

51.4 
53-0 


z.9 

2.1 


2.Z 


2.2 
2.x 


2.x 


1.9 

Z.8 
z.6 
1.4 


54.4 
55.5 
56.4 
57.1 
57.5 


i.z 


0.9 
0.7 
0.4 


0.2 


57-7 
57-7 
57-4 
56.9 
56.3 


0.0 


0.3 

0.5 
0.6 
0.9 


55.4 
54.4 
53.3 


1.0 


z.z 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

APPARENT  PLACSB  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

9s 

A 

Pegasi. 

L 

Cephei. 

\. 

A.quarii. 

a  Piscis  Au.stralis. 
[Fotnalhaui.) 

0  Andromedx. 

Solar 
Date. 

1 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

AscensioxL 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

North. 

North. 

South. 

'     South. 

North 

h 

m 

0           r 

h 

m 

0      > 

h 

m 

Q            ' 

h      m               °       • 

h     ] 

m 

0       t 

22  4 

I 

+  2303 

22  46 

+6541 

22  47 

-    805 

22  52      —3007 

j 

22  57 

+41   48 

§m 

Jan.     1.2 

s 
51-39 

29.6 

s 
13.56 

^ 

45.7 

s 
32.99 

f9 

43.6 

s 
16.95             76.3 

s 
27.49 

32.8 

ir.i 

51.29 

.10 

28.1    "' 

13.18 

.38 

1.7 
44.0 

32.90 

.09 

0.5 
44.1 

^  0       -10        a      0-3 
16.85              76.0 

27.32 

.17 

1.6 
31.2 

.08 

1.6 

.33 

0  2.2 

.06 

0.4 

^           .08               0.6 

.14 

2.0 

21. 1 

51.21 

f 

26.5 

12.85 

4^-8  .  « 

32.84 

44-5 

16.77      ^     75.4 

27.18 

29-2  „  , 

.06 

0  ^-7 

f> 

.27 

2.6 

f\ 

.04 

0  0-3 

_          .06               0.9 

.11 

2.2 

3i«i 

51-15 

24.8      „ 

12.58 

39.2 

32.80 

44.8 

16.71           1   74.5 

27.07 

f% 

27.0 

Feb.io.1 

51-12 

.03 

1.8 
23.0  ,  ^ 

12.39 

.19 

36.3 

32.78 

.02 

0.1 
44-9 

--       .02                I.I 
16.69           1   73.4 

26.99 

.08 

^  2.4 
24.6 

.OX 

1.7 

.11 

3.1 

.02 

0.0 

.01 

1.4 

.04 

2.4 

20.0 

51.13 

2^-3  ,« 

12.28 

33.2 

32.80 

44.9 

16.70 

72.0 

26.95 

22.2 

Mar.   2.0 

51.16 

•03 

X.6 
19.7 

12.27 

.oz 

30.1 

32.84 

.04 

44.6 

16.74       0 

1.5 
70.5     „ 

26.96 

.01 

2.5 
19.7 

.08 

0       ^"4 

.08 

3-1 

.07 

0.4 

^  0       .08 

^0      «-8 

.06 

2.3 

I2.0 

51-24 

'^•3  ,  , 

12.35 

27-0  ^  , 

32.91 

44-2 

16.82 

68.7 

27.02 

17.4 

.12 

1.2 

.18 

2.8 

.11 

0.7 

^          .11 

^^  «  1.9 

.11 

2.1 

22.0 

51.36 

^7-1     0 

12.53 

24.2 

33.02 

43-5 

16.93 

66.8 

27.13 

15-3 

31-9 

51-51 

.15 

0.8 
16.3 

12.80 

.27 

21.6 

33.16 

.14 

0.9 
42.6 

17.08    -'5 

64.7 

27.29 

.16 

A  '-7 

13.6 

.19 

0.4 

.35 

2.1 

.18 

Z.2 

.19 

2.2 

.21 

1.4 

Apr.  10.9 

51.70 

^5-9  „„ 

13.15 

19.5      , 

33.34 

41-4 

17.27 

62.5 

27.50 

12.2 

.23 

0.0 

.44 

0  '-7 

.21 

1-3 

.23 

^       2.2 

•25 

0.9 

20.9 

51.93 

_  ^» 

15.9 

13.59 

17.8 

33-55 

40.1 

17-50       ^ 

60.3 

27-75 

11.3 

30.8 

52.19 

.26 

0.4 
16.3 

14.09 

.50 

^       I.I 
16.7 

33-79 

.24 

38.5  '•* 

-    .26 
17.76 

58.1 

28.05 

.30 

10.8  "' 

May  10.8 

52.47 

.28 

0.7 

14.63 

.54 

_      0.6 
16. 1 

34-06 

.27 

36.8  -\ 

«           .29 
18.05 

2.2 
55.9 

28.38 

.33 

0.1 
10.9 

20.8 

52.78 

.31 

I'2 
18.2 

15.21 

-58 

0.0 
16. 1 

34-34 

.28 

Z.8 
35.0 

18.37  •'' 

«  2.1 
53.8 

28.73 

.35 

0.6 

11-5 

.31 

1.6 

.59 

0.7 

.30 

Z.9 

.33 

2.0 

.37 

I.I 

30.8 

53-«>9 

19-8      _ 

15.80 

16.8 

34-64 

33.1 

18.70 

51.8     „ 

29.10 

12.6 

«■ 

.3a 

1.8 

^ 

•  59 

0       '•' 

.31 

1.9 

.34 

1.8 

•37 

1.5 

June  9.7 

53.41 

21.6 

16.39 

18.0 

34-95 

31.2 

19.04 

50.0 

29.47 

14. 1 

19.7 

53.73 

.32 

2.1 
23-7  ,  , 

16.96 

.57 

1.7 
19.7^ 

35.26 

.31 

1.9 
29.3      0 

19.38  -^ 

48.5  '•' 

29.83 

.36 

,       1.9 
16.0         1 

1 

.30 

>.        2.3 

•54 

0  *•* 

.29 

1.8 

•33 

1.2 

f\ 

.35 

0      "'3 

29.7 

54.03 

.28 

26.0 

2.5 

17.50 

.49 

21.8 

2.6 

35-55 

.28 

"7-5  ,., 

19.71 

.31 

47-3,  „ 
_      i.o 

30.18 

•33 

'«-3  ,.6 

•*  July   9.7 

54-31 

^^•5  ,  ' 

17.99 

24.4 

35-83 

25.9 

20.02 

46.3     ^ 

30.51 

'"•9.. 

.25 

2.5 

•43 

3.0 

.25 

1.5 

.29 

0.6 

.30 

2.8 

19.6 

54.56 

31.0 

18.42 

^ 

*7-4  ,  , 

36.08 

24.4 

20.31 

45-7 

30.81 

='3-7  ,  „ 

29.6 

54-77 

.21 

2.5 

33-5,, 

18.78 

.36 

e.  3.* 
30.6 

36.30 

.22 

1.3 
23.1 

^     .25 
20.56 

0.2 
45-5 

31.06 

.25 

26.6  *» 

Aug.    8.6 

54.95 

.18 

36.0 

19.06 

.28 

3.5 

34-1  ,  « 

36.49 

.19 

I.O 
22.1       ^ 

20.78 

45-6 

31.27 

.21 

29.6  ^'' 

18.5 

55.08 

.13 

2.4 
38-4  ,  • 

19.25 

.19 

3.6 
37-7  ,  . 

36.63 

.14 

0.8 
21.3 

•17 
20.95 

0.4 
46.0 

31.43 

.16 

3.x 
32-7  ,  , 

.09 

2.3 

.IT 

3.6 

.zo 

r.    0.5 

.12 

0.7 

.11 

0  3.x 

28.5 

55.17 

40.7, 

19.36 

41-3,. 

36.73 

20.8 

21.07 

46.7 

31.54 

35-8     ^ 

.04 

2.1 

.03 

3.6 

.06 

0.3 

.07 

X.l 

.06 

2.9 

Sept.  7.5 

55.21 

42-8  ,  « 

19.39 

^ 

44-9  ,  . 

36.79 

20.5 

21.14 

•47.8 

31.60 

38.7     „ 

.01 

,  1.8 

.06 

3*5 

.02 

0.1 

^    .02 

1.2 

.01 

2.8 

17-5 

55.22 

44.6 

19-33 

48.4 

36.81 

20.4 

21.16 

49.0 

31.61 

41-5 

_.  f\ 

.04 

1.6 

.13 

3-3 

^ 

.02 

O.I 

.02 

«.3 

.04 

2.5 

27.4 

55.  t8 

40.2 

19.20 

51.7, 

36.79 

^ 

20.5 

^^•'4     ^ 

50.3 

31.57 

fk 

44-0 

Oct.    7.4 

55." 

.07 

47.6  '■' 

18.99 

.21 

«  3.1 
54.8      „ 

36.73 

.06 

2a8  °-» 

«    .06 
21.08 

«  1.5 
51.8 

31-49 

.08 

«      ^3 
46.3 

17.4 

55-01 

.10 

48.6  •• 

18.71 

.28 

-  2.8 
57.6^ 

36.65 

.08 

0.5 
21.3 

20.98 

1.5 
53.3 

31-38 

.IX 

0      2.0 
48-3 

.12 

0.7 

.33 

2.4 

.10 

0.6 

.13 

1.4 

.14 

1.7 

27.4 

54.89 

49-3  ^^ 

18.38 

n 

60.0 

36.55 

21.9 

20.85 

54-7 

31.24 

50.0 

Nov.   6.3 

54.76 

.13 

49.8  J 

18.00 

•38 

61.9 

36.43 

.12 

22.6 

.14 
20.71 

^      ^-3 
56.0 

31-07 

.17 

1.2 

51.2      - 

,           16.3 

54.61 

.15 

ax 
49-9  ^  , 

17.58 

.42 

63.4^ 

36.30 

.13 

Q.7 

23-3 

.16 
20.55      ^ 

1.2 

57-2 

30.88 

.19 

0.8 
52.0 

26.3 

54.46 

.15 

0.2 
49-7  „  , 

17.14 

.44 

0.9 
64.3^ 

36.17 

.13 

0.7 
24-0   ^ 

.16 
20.39 

58.1"-^ 

30.68 

.20 

0.4 
52.4 

Dec.    6.2 

54.31 

•15 

0.5 
49.2     „ 

16.69 

•45 

64.6  °'3 

36.04 

.13 

0  0.8 

24.8 

.16 
20.23 

58.8  °-7 

30.48 

.20 

0.0 
52.4 

.14 

0.8 

.46 

0.3 

.12 

0.7 

.15 

0.4 

.21 

0.5 

16.2 

54-17 

48.4 

16.23 

^4«3^o 

35.9-2 

25-5   ^ 

20.08 

59-2 

30.27 

51.9 

^ 

•13 

X.I 

•44 

a8 

.ZI 

^     0.6 

.13 

0.2 

.19 

1.0 

26.2 

54-04 

47.3     , 

15.79 

63.5 

35.81 

26.1 

19.95 

59.4 

30.08 

50.9 

36.2 

53-92 

.12 

1 
1 

46.0 

15.38 

.41 

,         1.4 
62.1 

35.72 

.09 

_      0.6 

26.7 

0       •" 

19.83 

0.1 
59.3 

29.90 

.18 

1 

1.4 
49-5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  1.2 
II. 2 
21. 1 

31- 1 
Feb.  lo.i 

20.I 

Mar.   2.0 

I2.0 
22.0 

31-9 

Apr.  10.9 
20.9 

30.9 

May  10.8 

20.8 

30.8 

June   9.7 

19.7 

29-7 
July    9.7 

19.6 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 

17-5 

27-5 
Oct.    7.4 

17.4 

27.4 
Nov.    6.3 

16.3 
26.3 

Dec.    6.3 

16.2 
26.2 
36.2 


a  Pegasi. 
{Markab,) 


Right 
Ascensioa. 


ta     m 
2259 


s 
55.68 

55-58 

55-49 

55-43 

55-39 

55.38 
55-41 
55.47 
55.56 
55.69 

55.86 
56.07 

56.31 

56.57 
56.86 

57-17 
57.48 

57-78 
58.08 

58.36 

58.62 
58.85 

59.04 
59.19 
59.30 

59.36 

59-39 
59.38 

59-33 
59-26 

59.16 

59-04 

58.92 

58.79 
58.65 

58.52 
58.40 
58.29 


.10 
.09 
.06 
.04 
.01 


Declina- 
tion 
North. 


+  1440 


68.1 
66.9 
65.6 

64-3 
63.0 


X.2 


1.3 

X.3 
1.3 


X.2 


61.8 

.03  i.a 

60.6 
.06  0.9 

59.7 
.09  0.7 

,     59.0 

•13  Q  0.3 

I  58.7 

.17  <  O.X 


.31 

.24 
.26  i 

I 

•29  I 

.31 

I 

I 

.31 1 

I 

.30 1 
•30, 
.28 
.26 

•23 
.19 

.15 

.11 
.06 

.03 
.01 
.05 
.07 
.10 

.12 

.12 

.13 

.14 

.13 

.12 
.11 


58.6 
58.9 
59.6 
60.6 
61.9 

63.5 

65-3 

67.4 

69.5 
71.8 

74.0 
76.2 

78.4 
80.4 

82.2 


83.8 
85.2 
86.4 

87-4 
88.0 


88.5 
88.7 
88.6 
88.3 

87-7 

87.0 
86.0 

84.9 


0.3 
0.7 
x.o 

1.3 

X.6 

X.8 

2.x 

2.1 

2.3 
2.2 

2.2 

2.2 
2.0 
1.8 
1.6 

1.4 
1.2 
I.O 
0.6 
0.5 

0.2 
O.I 
0.3 

0.6 

0.7 

z.o 

X.I 


p  Aquarii. 


Right 
Ascension. 


h     m 
2309 


s 
17.79 

17.69 

17.61 

17-55 
17-52 

17-51 

17-53 
17.58 

17-67 
17-79 

17.94 
18.14 
18.36 
18.62 
18.89 

19.19 
19-49 
19.80 
20.10 
20.39 

20.65 
20.89 
21.09 
21.25 

21.37 

21.45 
21.49 
21.49 
21.46 
21.39 

21.30 
21.20 
21.08 
20.96 
20.83 

20.71 
20.59 
20.49 


.zo 
.08 
.06 

.03 
.ox 

.02 
.05 
.09 
.12 

.»5 

.20 
.22 
.26 

.27 
.30 

.30 
.31 
•30 
.29 
.26 

.24 
.20 
.16 
.12 
.08 

.04 
.00 
.03 
.07 
.09  I 

.10 
.12 

.12 

•13 
.12 

.12 

.10 


Declina- 
tion 
Souih. 


-633 

78.2 

78.7 
79-2 
79-6 
79.8 

79.8 
79.6 

79.3 

78.7 

77-8 

76.8 

75-5 
74-0 
72.3 
70.5 


0.5 
0.5 
0.4 


o.a 


0.0 


0.2 


0.3 
0.6 
0.9 


1.0 


1.3 

1.8 
1.9 


68.6 
66.6 

64-7 
62.8 

61. 1 


2.0 


1.9 

1.9 

1.7 
1.6 


o  Cephei. 


Right 
Ascension. 


59-5 
58.1 
57.0 
56.1 
55-4 


1-4 


I.I 


0.9 
0.7 

0.4 


55.0 
54-8 
54.9 
55.2 
55-6 

56.1 
56.8 

57-5 

58.3 
59.0 

59-8 
60.5 
61. 1 


0.2 


O.I 


0.3 
0.4 
0.5 


0.7 

0-7 
0.8 
0.7 
0.8 


0.7 
0.6 


h     m 
2314 


8 
38.90 

38.45 

38.04 

37-70 

37-43 

37-24 

37-15 
37-16 

37-28 
37-51 

37.83 
38.25 

38.74 
39.30 
39.90 

40.53 
41.17 

41.80 

42.41 

42.97 

43-48 
43-92 

44.28 

44-56 
44.76 


44-13 
43-77 
43-36 
42.91 
42.44 

41-95 
41.46 

40.99 


-45 
.41 

-34 
-27 
.19 

.09 
.ox 

.12 

-23 

•32 

.4a 

-49 
.56 
.60 

.63 

.64 

.63 
.61 

.56 
.51 

-44 
.36 
.28 
.20 
.10 


44.86 

00    -02 
44.88 

44.81 

44.66 

.23 

.30 


.36 

.41 

.45 

•47 
.49 

.49 

.47 


Declina- 
tion 
North. 


4-6734 


72.1 
70.8 
68.9 
66.6 

63-9 


1.3 
1.9 

2-3 

2.7 
2.9 


61.0 

57-9 
54-8 
51.8 

49.1 

46.7 
44-7 
43.2 

42.3 
42.0 


3.1 
3.1 
3.0 

2.7 
2.4 


2.0 


1.5 
0.9 

0.3 


r  Pegasi. 


0.2 


42.2 

43.0 

44-3 
46.2 

48.5 


0.8 

1-3 
X.9 
2.3 
2.7 


51.2 

54.2 

57-5 
61.0 

64.6 

68.2 
71.8 

75-3 
78.6 

81.6 


3.0 
3.3 
3.5 
3.6 
3.6 


3.6 
3.5 
3.3 
3-0 
2.7 


84.3 
86.6 
88.4 

89-7 
90.5 


2.3 

1.8 

1.3 
0.8 


0.2 


90.7 
90.2 
89.2 


0.5 
X.o 


Right 
Ascension. 


h     m 
23  15 


s 
50.22 

50.10 

49^99 
49.91 
49.84 

49.81 
49.82 
49.86 

49.94 
50.06 


51-53 

51-85 

52.17 

52.49 
52.78 

53-06 

53-30 

53-51 
53.68 

53-8o 

53-88 
53-92 
53-92 
53-89 
53.83 

53-73 
53-62 

53.50 
53.36 
53-22 

53.08 

52.94 
52.81 


.12 

.IX 

.08 
.07 
.03 

.ox 

.04 
.08 

.12 

.16 


Declina- 
tion 
North. 


+23  12 


50.22 
50.42 
50.66 

50^93 
51.22 


.20 
24 
27 
29 

31 


.32 
.32 

.32 
.29 
.28 

.24 

.21 

.17 
.12 
.08 

.04 
.00 

.03 
.06 
.10 

.II 
.12 

.14 
.14 
.14 

.14 
•13 


44.1 
42.9 
41.4 

39.8 

38.2 

36.6 
35-0 

33-6 

32.5 
31.6 


1.2 


X.5 
1.6 

x.6 
x.6 


1.6 
x.4 


I.I 


0.9 
0.6 


3I.O 
30.9 
31. 1 
31.7 
32.7 


0.1 


0.2 
0.6 


1.0 


x.4 


34.1 
35^8 

37.7 
39.9 
42.2 


1.7 
1.9 


2.2 


B  Piscium. 


2.3 
2.4 


44.6 
47.1 

49-5 
51-9 
54-1 


2.5 
2.4 

2-4 


2.2 


2.1 


56.2 
58.1 
59.8 
61.2 
62.4 

63.3 
63.9 
64.2 

64.2 

63.8 

63.2 
62.3 
61.2 


1.9 
1.7 
1.4 


X.2 


0.9 


0.6 
0.3 


0.0 


0.4 

0.6 


0.9 

X.I 


Right 
Ascension. 


h     m 
23  23 


s 
2.87 

2.77 
2.68 

2.61 
2.55 

2.53 
2^.53 
2.57 
2.64 

2-74 

2.89 

3.07 

3.29 

3.54 
3.81 

4.10 

4-40 

4-71 
5.01 

5-30 

5-56 
5.80 
6.01 
6.18 
6.31 

6.40 
6.46 
6.47 

6.45 
6.40 

6.32 
6.23 
6.12 
6.00 
5.88 

5.75 
5.63 
5.52 


.10 
.09 
.07 
.06 
.02 

.00 
.04 
•07 
.xo 

•15 
.18 

.22 

.25 
.27 
.29 

.30 
•31 
.30 

.29 
.26 


Declina- 
tion 
North. 


+    SSO 


50.9 
50.0 

49.1 

48.2 

47-4 

46-7 
46.1 

45-7 
45-5 
45.7 

46.1 
46.8 
47.8 
49.0 
50.5 


0.9 
0.9 
0.9 
0.8 
0.7 


0.6 
0.4 
0.2 
0.2 
0.4 


0.7 


1.0 


1.2 

1.5 
1.7 


52.2 

54.1 
56.1 

58.1 
60.1 


1.9 
2.0 


2.0 


2.0 
2.0 


62.1 


.24 

64.0       „ 

.21 

^     «  i'8 

65.8 

-17 

67.3 

.13 

68.7  "' 

.09 

I.I 

69.8 

.06 

0.9 

70.7 

.OX 

0.7 

71.4 

.02 

0.5 

71.9 

.05 

0.2 

72.1 

.08 

0.1 

72.2    , 

.09 

0.2 

72.0 

.IX 

0.3 

71.7 

.12 

0.5 

71.2      I 

•  12 

-  0.6 

70.6 

•13 

0.7 

69.9 

.12 

-        0.9 
69.0 

.XI 

0.9 

68.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

X  Andromedae. 

1 

Ptscinm. 

y  Cephei. 

J" 

'Aqi 

oazii. 

Mean 

Solar 
Date. 

Righi 

t 

Declination 

Risbt 

\ 

Declination 

Right 

Declination 

Right 

Declination 

Ascension. 

NortA. 

Ascension. 

North. 

Ascension. 

North. 

AscensioiL 

South, 

h 

m 

0 

t 

b 

m 

0 

* 

h      m 

0 

• 

h 

m 

0 

# 

23    32 

+45  55 

■a 

23  34 

+  5 

mm 

06 

23  35 

+77  05 

23    39 

^18 

ft 

48 

Jan.     1-2 

8 

49-33 

w9 

74.2 

8 

57-75 

5-9 

s 

23.12 

50.1 

s 
10.14 

59.5 

XI.2 

49-13 

•ao 

72.9 

X.3 

57.64 

.XX 

5-0 

0.9 

-  0.86 
22.26 

49.2 

0.9 

10.02 

.13 

59-8 

0.3 

•xg 

^'7 

.09 

0.9 

^  0.80 

X.6 

.XO 

ObX 

2Z.2 

48.94 

.x6 

71.2 

a.o 

57-55 

.08 

4.1 

0.8 

21.46 

0.71 

47.6 

3.0 

9.92 

.08 

59.9 

Oi3 

3I.I 

48.78 

69.2 

57-47 

_  ^ 

3.3 

0 

20.75 

45-6 

9.84 

59.7 

Feb.  10. 1 

48.65 

.13 

66.9 

a.3 

57.41 

.06 

2.5 

Oi8 

20.16  °-5« 

43.1 

a.5 

9-77 

.07 

59.3 

0.4 

.09 

a.4 

.04 

0,7 

0-44 

8.8 

•04 

0.7 

20.1 

48.56 

64.5 

57.37 

1.8 

19.72         - 

40.3 

9.73 

58.6 

Mar.    2.0 

48.51 

.05 

62.0 

a.5 

57.36 

.ox 

1.3 

0.5 

a38 
19.44 

37-2 

3.x 

9.72 

.01 

57-7 

0.9 

.ox 

a.5 

.03 

0.4 

0.X0 

3.3 

.03 

^    ^ 

X.X 

Z2.0 

p  48.52 

59-5 

57.39 

^ 

0.9 

19.34      ^ 

34-0 

9.74 

56.6 

.07 

3.3 

.06 

0% 

0.x 

0.08 

3.' 

.03 

X.4 

22.0 

48.59 

57.2 

57.45 

0.8 

19.42 

30.9 

9.79 

55.2 

^ 

•xa 

a.o 

.09 

0.3 

^0   0.^ 

3.0 

f% 

.XO 

x.6 

Apr.     i-o 

48.71 

t% 

55.2 

57.54 

Z.O 

19.68 

27.9 

0 

9.89 

53.6 

» 

.x8 

X.7 

.14 

0.4 

0.44 

3.8 

•13 

1.7 

Z0.9 

48.89 

53.5 

57.68 

1.4 

20.12 

25.1 

10.02 

51.9 

•as 

X.4 

/> 

.17 

0w7 

0.60 

3.4 

.»7 

x.9 

20.9 

49.12 

.0 

52.1 

A 

57-85 

2.1 

20.72 

22.7 

10.19 

50.0 

.38 

0.8 

.3X 

X.O 

^   0.74 

1.9 

.31 

3.x 

30.9 

49.40 

51.3 

58.06 

3.1 

21.46      ^ 

20.8 

10.40 

47.9 

May  10.9 

49-73 

.33 

50.9 

0.4 

58.30 

.34 

4.3 

1. 3 

0.86 
22.32 

19.4 

X.4 

10.64 

.a4 

45.8 

a.1 

20.8 

50.08 

•35 

51.0 

O.X 

58.57 

.37 

5.8 

1.5 

23.26  °*^ 

18.6 

0.8 

10.91 

.a7 

43-6 

3.3 

.38 

0.6 

.89 

1.7 

x.oo 

0.3 

.39 

3.x 

30.8 

50.46 

51.6 

58.86 

7-5 

24.26 

18.3 

II.20 

41.5 

Tune     9-8 

50.86 

.40 

52.7 

X.X 

59.16 

.30 

9.4 

1.9 

1.03 

25.29 

18.6 

0.3 

IZ.5I 

.31 

39.4 

3.x 

19.7 

51-25 

.39 

54.2 

1.5 

59.46 

.30 

".3 

1.9 

^        1.03 
26.32 

19-5 

0.9 

11.83 

.33 

37-5 

1.9 

^ 

.39 

^ 

1.9 

.31 

3.0 

0.99 

1.4 

.33 

X.8 

29.7 

51.64 

56.1 

59.77 

13.3 

27.31    "" 

20.9 

12.25 

35.7 

July      9.7 

52.01 

.37 

58.4 

2.3 

60.06 

.39 

15.3 

2.0 

^«-5 ":: 

22.8 

X.9 

12.45 

.30 

34-1 

x.6 

^         • 

.34 

3.6 

.a7 

2.0 

0.86 

3.4 

.39 

x.a 

ig.6 

52.35 

61.0 

'     n 

60.33 

17.3 

29.11 

25.2 

^ 

12.74 

32.9 

29.6 

52.65 

.30 

63.8 

3.8 

60.58 

.25 

19.2 

1.9 

0     0-76 

29.87    ' 

28.0 

3.8 

13.01 

.27 

3Z.9 

X.O 

1 
Aug.     8.6 

52.91 

.76 

66.8 

3.0 

60.80 

.83 

20.9 

1-7 

0.64 

30.51 

31.1 

3.1 

13-24 

.33 

31.2 

0.7 

18.6 

53-13 

.aa 

69.8 

3.0 

60.98 

.x8 

22.4 

1.5 

0.51 

31.02 

34-5 

3.4 

13.43 

.19 

30.9 

0.3 

^^ 

.16 

3.1 

.X4 

1.3 

a38 

3.5 

.16 

0.1 

28.5 

53.29 

72.9 

61.12 

23.7 

31.40 

38.0 

13.59 

30.8 

.12 

3.1 

.XI 

X.I 

0.34 

3.7 

.13 

0.3 

Sept     7«5 

53-41 

_^ 

76.0 

61.23 

,_^ 

24.8 

31.64 

41.7 

^ 

13.71 

31. 1 

17.5 

53-47 

.06 

78.9 

3.9 

61.29 

.06 

25.7 

0.9 

0.09 
31.73 

45-5 

3.8 

13.78 

.07 

31.6 

0.5 

27.5 

53.48 

.01 

81.7 

3.8 

61.32 

.03 

26.3 

0.6 

31.68   °-^ 

49.1 

3.6 

13.81 

.03 

32.4 

0.8 

.04 

2.6 

.01 

0.4 

„   cao 

3.6 

.OX 

X.O 

Oct.      7-4 

53.44 

84.3 

61.31 

26.7 

»^ 

31.48 

52.7 

•^^ 

13.80 

33.4 

1 

17.4 

53.37 

.07 

86.6 

3.3 

61.27 

.04 

26.9 

0.3 

0.33 
31.15 

56.1 

3-4 

13.75 

.05 

34.5 

X.I 

1 

.12 

3.0 

.06 

0.0 

0.47 

3.1 

.07 

x.3 

1 

27.4 

53-25 

88.6 

61.21 

26.9 

30.68 

59.2 

13.68 

35.7 

Nov.     6.4 

53.10 

.»5 

90.3 

1.7 

61.12 

.09 

26.7 

a3 

0.58 
30.10 

62.0 

3.8 

13.59 

.09 

36.9 

1.3 

16.3 

52.93 

.17 

91.6 

1-3 

_     0 

61.02 

.10 

26.3 

0.4 

0.69 
29.41 

64.4 

2.4 

13-48 

.IX 

38.1 

X.3 

26.3 

52.74 

.19 

92.4 

0.8 

60.91 

.11 

25.7 

0.6 

28.64  °-^ 

66.2 

1.8 

13-35 

.13 

39.2 

I.X 

Dec.     6.3 

52.53 

.21 

92.8 

0.4 

60.79 

.13 

25.2 

0.5 

27.80  ^"^ 

67.5 

1.3 

13.22 

.13 

40.1 

Ob9 

.31 

ai 

.xa 

0.7 

0.89 

0.6 

.13 

0.9 

16.3 

52.32 

92.7 

^ 

60.67 

24-5 

26.91 

68.1 

13.09 

41.0 

.aa 

0.6 

.13 

0.8 

0.90 

O.X 

•13 

a6 

26.2 

52.10 

92.1 

60.55 

23.7 

26.OZ 

68.2 

12.96 

^ 

4Z.6 

36.2 

51.89 

.ax 

91.1 

X.O 

60.44 

.XX 

22.8 

0.9 

0.89 
25.12 

67.6 

a6 

Z2.84 

.xa 

42.0 

0.4 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

<?  Sculptoris. 

y*  Octantis. 

• 

Groombridge  4163. 

u 

Piscium. 

Mean 

Solar 
Date.  ' 

Right 

Declination  I 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Ascension, 
h      m 

StnUk 

AscensioiL 

South. 

AscensioiL 

Norths 

Ascension. 

Norths 

. 

h      m 

0        • 

h 

m 

0 

■ 

h 

m 

0        > 

23  43 

-28 

39 

23    46 

-82    32 

23    50 

+73  52 

23  54 

+  6  19 

Jan.      1.2 

8 
52.17 

68.4 

8 
19.06 

105. 1 

8 
7.70 

99 

35.8 

8 

20.02 

38.6 

J 

.13 

^  t% 

0.0 

1-47 

x.6 

.68 

0.8 

.xa 

0.9 

II.2 

52.04 

68.4 

17.59 

'°3-5    .^ 

7.02 

35-0 

19.90 

37-7       „ 

21.2 

51.92 

.IS 

68.1 

0.3 

'           1.33 
16.27 

2.3 
IOI.3 

6.38 

.64 

33.6 

1.4 

19.80 

.10 

0.8 
36.9 

3I.I 

51.82 

.xo 

0 

67.5 

0.6 

1.X4 
'5-13      _ 

3.6 
98.7 

5.80 

.58 

31-7 

1.9 

19.70 

.xo 

_  0.9 
36.0       ^ 

Feb.  10. 1 

51-74 

•08 

66.6 

0.9 

0.93 
14-20      _ 

-c     3-1 
95-6 

5.30 

.50 

29-3 

a.4 

19.63 

.07 

a8 
35-2       ^ 

.05 

X.2 

ObTo 

3.4 

.38 

2.7 

.06 

0.7 

20.I 

51.69 

65.4 

13.50 

92.2 

4.92 

26.6 

19-57 

34-5       , 

Mar.     2.1 

51.67 

.02 

63.9 

1.5 

0.45 
13.05      ^ 

88.6    ^ 

4.66 

.26 

23.6 

3.0 

19-54 

.03 

0.6 
33.9 

^  0 

.ox 

1-7 

0      o-a* 

0           3-7 

.xa 

3-1 

.01 

Ob4 

I2.0 

51.68 

62.2 

"•^4   ^_ 

84-9     ,a 

4-54 

20.5 

19-55 

_    a 

33.5     ^ 

.05 

^ 

x.g 

0      <^05 

0            3.8 

-03 

3.1 

.04* 

O.X 

22.0 

51.73 

60.3 

12.89 

81. 1         a 

4-57 

17.4 

19-59 

_.•% 

33.4 

Apr.     i.o 

51.82 

.09 

58.2 

2.1 

0.31 
13.20 

3.8 
77-3       , 

4.74 

-17 

14.4 

3.0 

19.67 

.08 

0.0 
33-4 

.13 

2.2 

0.54 

3-7 

.3a 

2.8 

•  XX 

0.4 

II. o 

51.95 

56.0 

13-74 

73.6 

5.06 

11.6 

19.78 

33.8       ^ 

-17 

^ 

2.4 

0.79 

3-5 

.46 

a.4 

.16 

0.6 

20.9 

52.12 

53-6 

'4-53   ,^ 

7®-'     ,. 

5-52 

9.2 

19.94 

34-4    ^^ 

.22 

2-4 

x.oo 

££        3.a 

^ 

•57 

X.9 

.19 

0.9 

30.9 

52.34 

51.2 

'5-53      _ 

66.9 

6.09 

7-3 

20.13 

35-3 

May   10.9 

52.59 

-as 

48.8 

a-4 

X.20 
16.73 

64.0 

6.76 

.67 

5-8 

1.5 

20.36 

.a3 

.  x.a 
36.5 

20.8 

52.87 

.28 

46.4 

a.4 

18.10   "^^ 

^          *-5 
61.5 

7.52 

.76 

4.8 

1.0 

20.62 

.26 

Z.4 
37-9       ^ 

.30 

a.3 

X.52 

2.0 

.8x 

0.4 

.28 

x.6 

30.8 

53.17 

44.1 

19.62 

59-5       ^ 

8.33 

4-4 

20.90 

39-5       « 

■»                     ^0 

.33 

2.1 

x.6x 

x.6 

.84 

0.2 

.30 

1.8 

June    9.0 

53.50 

42.0 

21.23 

57.9 

9.17 

4.6 

21.20 

41-3    ^ 

19.8 

53.83 

.33 

40.1 

1.9 

X.69 
22.92 

56.9 

10.02 

.85 

5.4 

0.8 

21.51 

.31 

a.0 
43-3 

29.7 

54.17 

.34 

38.4 

1.7 

^      1.70 
24-62       „ 

56.4 

10.86 

.84 

6.7 

1-3 

21.81 

.30 

2.0 
45-3 

July     9-7 

54.49 

.3a 

37.1 

1.3 

,          X.68 
26.30 

_  ^     0.x 
56.5 

11.66 

.80 

8-5 

1.8 

22.11 

.30 

2.0 
47-3    ^^ 

.31 

x.o 

x.6x 

0.7 

.74 

2.2 

.a8 

2.0 

19.7 

54.80 

__£» 

36.1 

27.91 

57-2 

12.40 

10.7 

22.39 

49-3       „ 

^ 

.28 

0.6 

X.49 

0        '.« 

.66 

2.7 

.a6 

x.9 

29.6 

55.08 

.—^ 

35.5 

29.40 

58.4 

13.06 

13-4 

w 

22.65 

51.2       \ 

Aug.     8.6 

55.34 

.26 

35-3 

0.2 

X.32 
30.72 

^           '-7 
60.1 

13.64 

.58 

16.4 

3.0 

22.88 

.as 

1.7 
52.9       ^ 

€%      ^ 

.21 

0.1 

I.IX 

2.x 

.48 

3.3 

.20 

x.6 

18.6 

55.55 

35.4 

31.83       „ 

62.2 

14.12 

% 

19.7 

23.08 

^ 

54-5 

28.6 

55.72 

.17 

35-9 

0.5 

0.87 
32.70 

64.8       "-' 

14.49 

-37 

23.2 

3.5 

23.24 

.16 

z-4 
55-9       ^ 

.X2 

0.8 

0-59 

2.9 

.26 

3-6 

.X2 

x.2 

Sept.    7-5 

55.84 

.08 

36.7 

I.X 

33-^9  ^^ 

3-0 

14-75 

.14 

26.8 

3-7 

23*36 

.08 

57-^     ,„ 

a              '.0 

17-5 

5592 

37.8 

33-57 

70.7 

14.89 

■^ 

30.5 

■^    w 

23.44 

58.1 

27.5 

55.96 

.04 

39.2 

X.4 

0.02 
33.55 

73.8  '•' 

14.91 

.02 

34-1 

3-6 

23.49 

.05 

5«-«  r 

Oct.     7-5 

55.95 

■  OX 

40.7 

1-5 

0.33 
33.22 

76.9  "•' 

14.82 

.09 

37.7 

3.6 

23.50 

.OX 

0.5 

59-3 

.05 

X.6 

0.63 

3.0 

.21 

3.4 

.02 

Ow2 

17.4 

55-90 

.^0 

42-3 

^ 

32.59 

79-9 

14.61 

41. 1 

23.48 

59-5 

1 

.08 

x.6 

0.9X 

a.7 

.31 

3.1 

-05 

0.1 

1            27.4 

55.82 

43.9 

31.68 

82.6 

14.30 

44-2 

23-43 

59.6 

Nov.     6.4 

55.72 

•  XO 

45-5 

x.6 

X.14 
30.54 

84-9      * 

13.90 

.40 

47.0 

2.8 

23.36 

.07 

0.1 
59.5       , 

16.4 

55.59 

•13 

47-0 

1.5 

X.34 
29.20 

86.7     "' 

13.40 

-50 

49-4 

a.4 

23.27 

.09 

59.2    °-^ 

1            26.3 

55-45 

•H 

48.3 

1.3 

1.49 
27-71       „ 

87.9     "' 

12.83 

.57 

51.3 

1.9 

23-17 

.XO 

58.7    "^ 

Dec.     6.3 

55.30 

•15 

49-3 

1.0 

'         1.58 

26.13  r 

88.6    °-'' 

12.20 

.63 

52.7 

1-4 

23.06 

.11 

58.2    "5 

1 

-15 

a8 

x.6x 

0.0 

.68 

0.8 

.12 

0.7 

16.3 

55-15 

50.1 

24.52 

88.6 

11.52 

53.5 

22.94 

57.5       0 

26.2 

55.00 

•15 

50.7 

0.6 

1.59 
22.93 

88.0    *" 

10.82 

.70 

53-7 

0.2 

22.82 

.X2 

-  0.8 
56.7       0 

36.2 

54.86 

.14 

50.9 

0.2 

1.5a 
21.41 

86.8    '•* 

10.X3 

.69 

53-3 

0.4 

22.70 

.12 

0.8 
55-9 

400 


SOLAR  EPHEMERIS,  1903. 


FOR  WASHINGTON  MEAN  AND 

APPARENT  NOON. 

Date. 

Apparent  Ri^ht 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Eouation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diametei 

at 
Apparent 

Noon. 

Sidereal 

Time  of 

Semid. 

Passing 

Meridian. 

SidefMl 
Time 

of 
Mean 
Noon.         1 

1 
h    m     s       { 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon 

RiRht 
Ascen. 

Decli- 
nation. 

b    m    s 

s 

0     «     •' 

If 

s 

If 

m     s 

f      •» 

m      s 

Jan.   I 

18  44  05.48 

6.II 

-23  03  44.2 

43.6 

11.051 

+  11.64 

+    323.98 

16  17.81 

I  11.06 

184041.57 

2 

18  48  30.52 

31-23 

22  58  51.0 

50.2 

11.037 

12.  78 

3  52.48 

16  17.83 

1  11.02 

18  44  38.12 

3 

18  52  55.22 

56.02 

22  53  30.6 

29-5 

II.023 

13- 9a 

4  20.63 

16  17.83 

z  10.98 

18  48  34.68 

4 

18  57  19-54 

20.42 

22  47  42.8 

41.6 

1 1. 005 

15.06 

4  48.39 

16  17.82 

I  10.93 

i8  52  31.24 

5 

19  01  43.45 

44.41 

22  41  27.9 

26.5 

10.987 

16.18 

5  15.75 

i6  17.81 

I  10.87 

18  56  27.80 

6 

19  06  06.91 

7-95 

—  22  34  46.0 

44.4 

10.968 

+  17.30 

+    542.67 

16  17.81 

I  10.81 

190024.35  1 

7 

19  10  29.90 

31.02 

22  27  37.4 

35-5 

10.948 

18.41 

6  09.11 

16  17.80 

I  10.75 

19  04  20.91  1 

8 

19  14  52.39 

53-59 

22  20  02.2 

0.0 

iOb9a6 

19.51 

6  35.05 

16  17.79 

I  10.69 

19  08  17.47 

9 

19  19  14.36 

15-63 

22  II  60.7 

58.3 

10.903 

20.60 

7  00.46 

16  17.76 

I  10.62 

19  12  14.02 

lO 

19  23  35-77 

37-12 

22  03  33.1 

30.5 

X0.880 

21.68 

7  25.32 

16  17.72 

I  10.54 

19  16  10.58 

II 

19  27  56.62 

58.04 

-21  54  39-8 

36.8 

10.856 

-H  M.75 

+    7  49.62 

16  17.69 

I  10.46 

19  20  07.14 

12 

19  32  16.88 

18.36 

21  45  20.8 

17-5 

10.83? 

23.81 

8  13.33 

16  17.64 

I  10.38 

19  24  03.69 

13 

19  36  36.53 

3B.08 

21  35  36.4 

32.9 

10.806 

24.87 

8  36.42 

16  17.59 

I  10.30 

19  28  00.25 

M 

194055-56 

57-17 

21  25  27.1 

23.3 

10.780 

35.91 

8  58.89 

16  17.53 

I  10.21 

19  31  56.81 

15 

19  45  13-95 

15.62 

21  14  52.9 

48.7 

10.753 

26.93 

9  20.73 

16  17.47 

I  10.12 

1935  53.36  ' 

i6 

19  49  31.69 

33.42 

—  21  03  54.2 

49.7 

10.725 

+  27-95 

+    9  41.91 

16  17.40 

I  10.03 

19  39  49.92  ' 

I? 

19  53  48.77 

50.55 

20  52  31.3 

26.4 

10.697 

28.95 

10  02.42 

16  17.32 

I  09.94 

19  43  46.48 

i8 

19  5805.15 

6.99 

20  40  44.5 

39.3 

X0.669 

29.94 

10  22.26 

16  17.24 

I  09.84 

19  47  43.03 

19 

20  02  20.84 

22.74 

20  28  34.1 

28.7 

10.639 

30.91 

10  41.40 

i6  17.15 

I  09.74 

19  51  39.59 

2o 

20  06  35.83 

37-78 

20  15  60.5 

54-7 

10.610 

31.87 

10  59.84 

i6  17.07 

I  09.64 

195536.14  ' 

21 

20  10.50.10 

52.09 

—  20  02  64.0 

57-9 

10.580 

4-32.82 

+  11  17.54 

16  16.97 

I  09.54 

19  59  32.70 

22 

20  15  03.62 

5.66 

19  49  45.0 

38.4 

10.549 

33.75 

II  34.49 

16  16.86 

I  09.43 

20  03  29.26 

23 

20  19  16.39 

18.46 

19  35  63-7 

56.9 

10.517 

34.67 

II  50.71 

16  16.75 

I  09.33 

20  07  25.81 

24 

20  23  28.40  , 

30.51 

19  21  60.7 

53.5 

10.485 

35.57 

12  06.16 

16  16.64 

I  09.22 

20  II  22.37 

25 

20  27  39.63 

41.78 

19  07  36.2 

28.7 

10.45a 

36.45 

12  20.84 

16  16.53 

I  09.11 

20  15  18.92 

26 

20  31  50.08  1 

52.26 

—  18  52  50.6 

42.8 

10.419 

+  37.33 

+  12  34.73 

16  16.41 

I  09.00 

20  19  15.48 

27 

20  35  59.74  1 

61.95 

18  37  44-5 

36.3 

10.388 

38.18 

12  47.82 

16  16.29 

I  08.89 

20  23  12.03 

28 

20  40  08.59  ' 

10.83 

18  22  18.0 

9.5 

10.35a 

39.01 

13  00.10 

16  16.17 

I  08.77 

20  27  08.59  ■ 

29 

20  44  16.62 

18.89 

18  06  31.6 

22.9 

10.318 

39.83 

13  11.59 

16  16.04 

I  08.66 

20  31  05.14  , 

30 

20  48  23.84 

26.13 

17  50  25.8 

16.7 

10.284 

40.64 

13  22.25 

16  15.91 

I  08.55 

20  35  01.70 

31 

20  52  30.23 

32.54 

- 17  33  60.9 

51.6 

iOba5o 

+  41.42 

+  13  32.07 

16  15.77 

I  08.43 

20  38  58.25 

Feb.   I 

20  56  35-79 

38.12 

17  17  17.4 

7.6 

10.215 

42.19 

13  41.06 

16  15.63 

I  08.31 

20  42  54.81 

2 

21  00  40.51 

42.85 

17  00  15.7 

5-8 

10.180 

42.94 

1349.23 

16  15.49 

I  08.20 

20  46  51.36 

1      3 

21  04  44.40 

46.76 

16  42  56.1 

45-9 

xo.  145 

43.67 

13  56.55 

16  15.35 

1  oH.oS 

20  50  47.92  1 

1 

4 

21  08  47.45 

49.82 

16  25  19.0 

8.6 

X0.110 

44.40 

14  03.04 

16  15.20 

I  07.97 

20  54  44.47 

5 

21  12  49.66 

52-03 

— 16  07  25.0 

14.4 

10.075 

+  45-09 

+  14  08.69 

16  15.05 

I  07.86 

20  58  41.03 

6 

21  16  51.04 

53-42 

15  49  14-5 

3.7 

10.041 

45.78 

14  13-52 

16  14.90 

i  07.74 

21  02  37.58 

7 

21  20  51.59 

53-97 

15  30  47.8 

36.7 

10.006 

46.45 

14  17.50 

16  14.73 

I  07.63 

21  06  34.14 

8 

21  24  51.32 

53-70 

15  II  65.2 

54.0 

9.97a 

47.09 

14  20.66 

16  14.57 

I  07.51 

2:  10  30.69 

9 

21  28  50.23 

52.60 

14  52  67.4 

56.0 

9-938 

A7'7i 

14  23.01 

16  14.39 

I  07.40 

21  14  27.24  ' 

10 

21  3248.34  , 

50.71 

-  14  33  54-5 

42.9 

9-905 

+  48.34 

+  14  24.55 

16  14.22 

I  07.29 

21  iS  23.80 

II 

21  36  45-65 

48.02 

14  14  27.2 

15.4 

9.872 

48.93 

14  25.32 

16  14.04 

1  07.18 

21  2i  -io.35 

12 

21  40  42.20 

44-56 

13  54  45-6 

33-7 

9.841 

49-52 

14  25.28 

16  13.85 

1  07.06 

21  26  1(1.91  1 

13 

21  44  37.98 

40.33 

13  34  50.2 

38.2 

9.809 

50.09 

14  24.50 

16  13.66 

I  06.95 

21  30  13.46 

M 

21  48  33.01 

1 

35.35 

13  14  41-5 

29-3 

9.778 

50.63 

14  22.97 

16  13.47 

I  06.85 

21  34  10.01 

15 

21  52  27.30 

29.64 

- 12  54  19.7 

7-5 

9.748 

+  51.17 

+  14  20.72 

16  13.27 

106.75 

21  3806.57 

16 

21  56  20.88 

23.20 

-  12  33  45.4 

33.2 

9.718 

+  51.68 

+  M  17.74 

16  13.07 

I  06.64 

21  42  03.12 

Note.— For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  o.iqf  from  the  sidereal  interval. 


FIXED  STARS,  1903. 

(CONSTANTS  OF  STRUVB  AND  PBTBR&) 


3G 


1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 
1 

mm 

T 

Hydne. 

a  Draconis. 

</Bootb. 

«Virg 

in  is. 

4  Ursae  Mtnoris. 

Mean 
Solar 
Date. 

1 

1 

1 

Right 

D«cUna. 

RiKb 

t 

Declina- 

RiKbt 

Declina* 

Riftbt 

Declina- 

Rixht 

Declina- 

1 

Ascension. 

tion 

Ascension.  1 

tion 

Asceosion. 

tion 

Ascension. 

tion 

Ascension. 

tion 

. 

• 

1 

N»Hk. 

1 

North. 

Seuik. 

North. 

h 

m 

h 

m 

• 

h 

m 

•       f 

b 

m 

0      • 

b     m    . 

• 

14  00 

.26  12 

14  01 

+6449 

1405 

+2532 

1407 

-  949 

1409 

+77  59 
55.7 

Jan.    0-8 
I0.8 

s 
50.90 

•• 

45-4,  . 

s 
43-75 

C&2 

s 
58.  x8 

56.6 

s 
43.20 

99 

s 
8.05 

51.25 

-39 

<     1.3 

46.9 

44-32 

-57 

64.3  ;•» 

58.50 

.3a 

a.a 

54-4  .  „ 

43.52 

.3a 

1.8 
17-9    _ 

1.04 
9.09 

1.7 
54.0 

20.8 

51.60 

•35 

4^^.  a 

44.91 

-99 

63.0  '• 

58.84 

•34 

1.9 
52.5 

43.84 

•  3a 

1.8 
19.7    . 

1. 10 
iaJ9 

0  I.a  ( 
52.8 

-39 

1.8 

.60 

^      0.7 

-33 

1.5 

.31 

1.8 

i.ta 

0^5 

30-7 

5«-95 

5^4  .« 

45.51 

^•3^« 

59.17 

5»-o  .  ^ 

44- »5 

^'•3., 

XX.3X 

5«-3^! 

-3S 

1.9 

^       tfk 

•57 

_           OwO 

•3* 

1.0 

^ 

•31 

«-7 

i.ii 

o.a 

Feb.   9-7 

52.27 

5^-3  . « 

46.08 

62.3 

59.49 

50.0 

44.46 

23.2 

12.42 

52-5 

.30 

1.9 

-54 

0.7 

.a9 

0.5 

•98 

X.5 

1.05 

0.9 

19.7 

52.57 

54-*.  a 

46.62 

63.0 

59.78 

49.5^^ 

44-74 

^4-7,, 

*3.47^_ 

53.4     . 

Mar.   x-7 

52.84 

-a? 

^      1.8 
56.0 

47.  XI 

•49 

^4-3   • 

60.05 

.a7 

&0 

49-5^ 

44-99 

•as 

I.a 
25-9     . 

<>*99 

14.42  z. 

x*S 

54-9 

1 1.6 

53.08 

-*l 

»  1.8 
57.8     , 

47.53 

.4a 

66.x'-* 

60.28 

-a3 

0.4 
49-9 

45.22 

-as 

1.1 
27.0 

aSa 
^5-24     ^ 

^      a.o 
56.9 

21.6 

53.28 

.M 

1.7 
59*5  .  . 

47-«7 

-34 

60.47 

.19 

5*C 

45-41 

.19 

a9 
27«9    I 

ow66 
15.90 

a.5 

59-4    \ 

31.6 

53.44 

•  16 

6i.o 

48.12 

-a5 

S.7 
7»-» 

60.63 

•16 

I.a 
52.0 

45-56 

•«S 

28.5 

<        0.30 
X6.40 

2.8 
62.2 

.«4 

1-4 

•17 

a.9 

•la 

1.6 

.IS 

0.5 

0.31 

3-x 

Apr.  10.5 
20.5 

53.58 
53.68 

.10 

62.4 
^    T  i.s 
63.6 

48.29 
48.37 

.08 

7^°  i.r 
77-« 

60.75 
60.83 

.08 

53-6 

1.7 
55-3 

45-69 
45.79 

.10 

29.0 

o.a 
29.2 

16.71 

16.84  "•" 

^5-3  ,  , 
68.5'*' 

30-5 

53.74 

.06 

-        I.I 

48.36 

.01 

80.2*-' 

60.88 

.05 

1.9 
57.2^ 

45.86 

.07 

0.0 
29.2 

,    0,07 
16.77 

3-a 

71-7 

May  10.5 

53-78 

-04 

O.B 

48.27 

.09 

83.3*-! 

60.90 

.oa 

a.o 
59-2 

45.89 

.03 

0.0 
29.2 

16.53  *•* 

74-8  ^-^ 

* 
2a4 

53-79 

.01 

«*-3:' 

48.10 

-17 

«^' 

6a88 

.oa 

-       3.0 
61.2 

45-90 

.01 

28.9"' 

16..3  *♦» 

a.9 
77-7    ' 

.03 

0.5 

•as 

s.6 

•04 

1.8 

.01 

0.3 

0.55 

J.6 

30.4 

53.76 

66.8 

47-87 

88.7 

60.84 

63.0 

45-89 

28.6 

^^5.58     ^ 

80.3 

June  9*4 
X9.4 

53.72 

.04 

^       0.4 

47.58 

.39 

S.2 
90.9       , 

60.77 

.07 

64.8 

45.85 

.04 

fi       0.4 
28.2 

X4.89 

8,.5  *•' 

53.64 

.00 

_       0.1 

47.24 

-34 

1.8 
92.7 

60.67 

.10 

66.3'' 

45-79 

.06 

0.3 
27.7 

0.79 
14.10 

84.2  '•'  1 

29.3 

53.55 

.09 

.       0.0 
^7-3  ^  , 

46.86 

.38 

1.4 
94-x     . 

60.56 

.11 

r          ».4 

45-71 

.06 

0.5 
27.2      I 

0.88 
13.22 

85.5  ■•'  i 

July    9-3 

53.43 

.11 

67.x 

46.45 

-4« 

0.8 
94-9 

60.43 

-13 

1.0 
68.7 

45-61 

.10 

-  -  0.6 
26.6 

X2.28  "*♦ 

se..*"'. 

^         *          ^ 

.13 

0.4 

•43 

0.3 

-15 

0.8 

.11 

0.6 

0.97 

0.2 

,           19-3 

53.30 

^7^^ 

46.02 

95.2 

60.28 

69.5 

45.50 

26.0 

XX.3X 

86.4 

1 

29.2 

53.15 

.»5 

66.x  ^* 

45.58 

.44 

a2 
95.0 

60.13 

.15 

,         <^4 

45-37 

-13 

0w6 
25.4     ^ 

0.99 
ia32 

86.1"^ 

1  Aug.    8.2 
18.2 

53.00 
52.84 

.«9 
.x6 

64.6°-* 

45-15 

44.72 

.43 
.43 

0.7 

9^^  i.a 
93.1     . 

59.96 
59.80 

•17 
.16 

0.2 
70.x 
'        o.a 
69.9 

45.23 

45.09 

•«4 
-t4 

0  0.6 
24.8 

^      0.6 
24.2 

0.99 
8.37     ^ 

85.2  "^ ! 
83.8  '•*  1 

28.2 

52.69 

.«5 

-       -   I.O 

63.6 

44-32 

•40 

1.6 
91.5 

59.65 

.15 

44.96 

-13 

_  0.6 
23.6 

0.90 
7.47          „, 

>.9 
81.9 

.«3 

i.i 

.36 

1                2.2 

.15 

0.9 

-»3 

0.5 

0.83 

«-3, 

Sept.  7-1 

52.56 

62.5 

43.96 

^3,. 

59.50 

68.5 

44-83 

23.1 

^•^4  ^, 

79.6     ^. 

17.1 

52.44 

•  la 

«        I.I 
6X.4 

43.64 

2.6 

86.7" 

59.38 

.12 

^        '.a 

67.3  ,  . 

44.72 

.11 

0.4 
22.7 

0.74 
590     , 

76.8  "'  1 

27.1 

52.36 

.00 

^        1.0 
6a4 

43.38 

.26 

83.8  ••' 

59.28 

.10 

^5-8   ' 

44.64 

.08 

0.2 
22.5 

5.28 

73-8  ^°  1 

.04 

1.0 

^% 

.20 

0    ^  3.a 

.06 

'.* 

.04 

0.1 

0.49 

3.4  . 

Oct.    7.x 

52.32 

59.4 

43.18 

80.6 

59.22 

64.0 

44.60 

22.4 

4.79 

70.4  ! 

.00 

0      ^9 

^ 

.11 

3-3 

.02 

_           2.1 

.01 

0.0 

0.34 

'  0  3.6 

17.0 

52.32 

5*-5^: 

43.06 

77-1  ^' 

59.20 

^'•9  .  , 

44.59 

22.4 

4.45 

00.5     1 

.05 

0.7 

.OS 

3-7 

.02 

a.  3 

-04 

0.3 

OWI7 

3.8 

27.0 

52.37 

57.8 

43.04 

73-4     « 

59.22 

59.6,. 

44.63 

22.7 

4.28 

63.0  „ 

£\ 

•It 

OW4 

.06 

^    ^  3.8 

.oB 

a.5 

.09 

0.6 

0.01 

3.8 1 

Nov.  6.0 

52-48 

_^ 

57-4     , 

43.10 

^ 

69.6 

59.30 

57-1     , 

44.72 

23-3     „ 

4.29 

59.2  „ ' 

»5.9 

52.64 

•16 

0.3 
57-2  ^  , 

43.26 

.16 

65.9 

59.42 

.12 

0 

2-7 

54-4  ,  „ 

44.86 

-M 

0.8 
24.1 

4.48        „ 

3.8 
55.4 

^\ 

.21 

0.2 

•as 

3'7 

.x8 

2.9 

.18 

1.0 

«^  0.38 

3.7 

259 

52.85 

57.4 

43-5* 

62.2 

59.60 

5'-5,H 

45.04 

25.1  / 

4.86     ^ 

51.7 

Dec.    5-9 

53.10 

-«5 

57-« :: 

43.85 

.34 

58.7  '•' 

59.82 

.32 

a.8 
48-7  ,  „ 

45.27 

.a3 

^      >.3 
26.4 

0.56 
5-42     _ 

48.3  "•' 

.30 

ObS 

•4a 

3.1 

.a6 

2.0 

.a7 

«.3 

0.72 

3.1 

15.9 

53-40 

58.6 

44-27 

5*«    s 

60.08' 

45-9  ,  , 

45.54 

27.9 

6-14     „ 

45.2 

25.8 

53.72 

-3a 

I.I 
59.7 

44.77 

.50 

52.8 

60.38 

.30 

a^7 
43.2 

4583 

.29 

,  «.7 
29.6      ^ 

0.87 
7.01 

3.7 

42.5 

-35 

^         '-4 

•5S 

a.  3 

^ 

.3a 

Q  *-4 

.3a 

1.8 

0         <^99 

2.1 

35-8 

54.07 

6x.i 

45-32 

5a  5            tK).70 

40.0 

46.x  5 

31-4 

8.00 

40.4 

1 
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FOR  WASHINGTON  MEAN  AND, 

APPARENT  NOON. 

i-  : 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 

Semid. 

Passing 
Meridian. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

h  m     s 

s 

0       t       n 

» 

s 

•» 

m     s 

•       »» 

m      s 

h    m     s 

Apr.     I 

9  39  42.51 

43.15 

+      41635.1 

39.2 

9.X03 

+  58.0X 

-f  4  11. 05 

1601.93 

•  I  04.47 

0  35  31-42    j 

2 

043  21.01 

21.60 

4  39  44.9 

48.6 

9.X06 

57.81 

352.99 

1601.65 

I  04.48 

0  39  27.97 

3 

0  46  59.60 

60.14 

50249.5 

53.0 

9.  no 

57.58 

3  35.03 

1601.38 

I  04.50 

0  43  24.52 

4 

05038.32 

38.81 

5  25  48.8 

51-9 

9."5 

57.35 

3  17.19 

1601.IX 

I  04.52 

0  47  21.08 

5 

0  54  17.16 

17.61 

5  48  42.2 

45.0 

9.i« 

57.10 

2  59.48 

16  00.84 

I  04.55 

0  51  17.63 

6 

0.57  56.14 

5655 

+  611  29.4 

32.0 

9.128 

+  56.84 

+  241.93 

16  00.57 

I  04.58 

0  55  14.18 

7 

I  01  35.31 

35-67 

6  34  10.2 

12.5 

9.136 

56.56 

224.54 

16  00. 30 

I  04.61 

0  59  10.73 

8 

I  05  14.65 

14.98 

6  56  44.2 

46.2 

9.144 

56.27 

207.35 

16  00.03 

I  04.64 

I  03  07.28   1 

9 

I  08  54.21 

54-50 

7  19  ii.i 

12.8 

9.153 

55.97 

I  50.35 

15  59.76 

I  04.68 

I  07  03.84 

lO 

I  12  34.00 

34-24 

7  41  30.4 

31.9 

9.163 

55.65 

I  33.59 

1559.49 

I  04.71 

I  II  00.39 

II 

I  16  14.04 

14.24 

+  80342.0 

43-2 

9.174 

+  55.32 

+  I  17.09 

1559.22 

I  04.75 

I  14  56.94 

12 

11954-38 

54.53 

82545.5 

46.4 

9.X86 

54.98 

I  00.87 

15  58.95 

I  04.79 

I  18  53.49 

13 

I  23  34.99 

35-" 

8  47  40.6 

41-3 

9.199 

54.62 

0  45.01 

1558.68 

I  04.84 

I  22  50.04 

14 

I  27  15.93 

16.01 

9  09  26.9 

27-3 

9.213 

54.  *4 

029.32 

1558.40 

I  04.88 

I  26  46.60 

15 

I  30  57.20 

57.24 

93104.1 

4-3 

9.387 

53.86 

+  0  14.05 

1558.13 

I  04.93 

I  3043.15 

i6 

I  34  38.82 

38.82 

+   9  52  32.0 

31.9 

9.24a 

+  53.47 

-  000.88 

15  57-85 

I  04.^98 

I  34  39.70 

17 

I  38  20.81 

20.77 

10  13  50.0 

49-8 

9.257 

53.05 

0  15.44 

15  57.59 

I  05.03 

I  38  36.26 

i8 

I  42  03.20 

3.13 

10  34  58.1 

57-6 

9.874 

52.62 

0  29.61 

1557-32 

I  05.09 

I  42  32.81 

19 

I  45  45-99 

45.88 

10  55  55.8 

55-1 

9.291 

52.19 

043.38 

1557.06 

I  05.15 

I  46  29.36 

20 

14929.19 

29.04 

II  1642.7 

41.9 

9.309 

51.74 

0  56.72 

15  56.79 

I  05.21 

I  50  25.92   ' 

1 

21 

I  53  12.83 

12.65 

+  11  37  18.6 

17.6 

9-327 

+  51.26 

-  I  09.63 

15  56.53 

I  05.27 

I  54  22.47 

22 

I  56  56.91 

56.70 

II  57  43-1 

42.0 

9.346 

50.78 

I  22.10 

15  56.26 

I  05.33 

I  58  19.02   1 

23 

2  00  41.44 

41.20 

12  17  55.9 

54-6 

9.365 

50.28 

I  34.11 

15  56.00 

I  05.40 

2  02  15.57   ' 

24 

2  04  26.45 

26.17 

12  37  56.6 

55-2 

9.385 

49.77 

I  45.67 

15  55.74 

I  05.46 

2  06  12.13 

!            25 

208  11.93 

11.63 

12  57  45-0 

43-4 

9.405 

49-25 

I  56.74 

1555.49 

I  05-53 

2  10  08.68 

1           26 

211  57.89 

57.56 

+  13  17  20.6 

18.8 

9.425 

+  48.71 

—  2  07.32 

1555.22 

I  05.60 

2  14  05.23 

27 

2  15  44-35 

43.99 

133643-1 

41.3 

9.446 

48.16 

2  17.42 

15  54.97 

I  05.67 

2  18  01.79  i 

1 

28 

2  1^31.30 

30.91 

135552.2 

50.3 

9.466 

47.60 

2  27.02 

15  54.71 

I  05.75 

2  21  58.34  1 

29 

2  23  16.74 

18.33 

141447-5 

45-5 

9.487 

47.02 

2  36.13 

15  54-48 

I  05.82 

2  25  54.90 

30 

2  27  06.71 

6.27 

14  33  28.8 

26.6 

9.508 

46.47 

2  44-72 

15  54-24 

I  05.89 

2  29  51.45 

May     I 

1 

2  3055.18 

54-72 

+  145155.6 

53.4 

9.530 

+  45.81 

-  2  52.80 

15  54.00 

I  05.98 

2  33  48.00 

2 

23444.16 

43.69 

15  1007.7 

5.4 

9.551 

45.19 

300.38 

15  53.77 

I  06.06 

2  37  44.56 

3 

2  38  33.67 

33.17 

15  28  04.7 

2.3 

9.573 

44.56 

3  07.42 

15  53.54 

I  06.14 

2  41  41.11 

4 

1 

2  42  23.70 

23.18 

15  45  46.3 

44.0 

9.595 

43.91 

313.96 

15  53.32 

X  06.22 

2  45  37-66   ' 

5 

2  46  14.25 

13-72 

1603  12.2 

9.8 

9.618 

43.25 

3  19.95 

1553-10 

I  06.30 

2  49  34-22 

I             6 

25005-35 

4.80 

+ 16  20  22.1 

19.6 

9.641 

+  42.58 

-  3  25.41 

1552.87 

106.38 

2  53  30.77 

7 

2  53  56.99 

56.43 

16  37  15.7 

13-2 

9.663 

41.89 

3  30.32 

15  52.66 

I  06.46 

2  57  27.33 

8 

25749.18 

48.60 

16  53  52.6 

50. » 

9.686 

41.19 

3  34-68 

1552.44 

I  06.54 

3  01  23.88 

9 

3  01  41.94 

41-35 

17  10  12.7 

10.3 

9.710 

40.48 

3  38.49 

15  52.22 

I  06.62 

3  05  20.44 

10 

3  05  35-25 

34-65 

17  26  15.6 

13.2 

9-733 

39.76 

341-73 

15  52.01 

I  06.70 

3  09  16,99 

II 

30929.13 

28.52 

+  17  41  61.0 

58.6 

9.757 

+  39.02 

-  344-40 

1551-79 

1  06.78 

3  13  13-54 

12 

31323.59,   22.98 

17  57  28.7 

26.3 

9.781 

38.28 

346.50 

1551.58 

I  06.87 

3  17  lO.IO 

13 

3  17  18.63  '    18.01 

18  12  38.3 

36.0 

9.805 

37.5a 

3  48.02 

1551.37 

I  06.95 

3  21  06.66 

14 

3  21  14.26 

13-63 

18  27  29.6 

27.2 

9.830 

36.76 

3  48.95 

15  51.16 

1  07.03 

3  25  03.21 

15 

3  25  10.46 

9.84 

1842  02.3 

0.0 

9.854 

35.97 

349.30 

1550.96 

I  07.11 

3  28  59.76 

16 

32907.25 

6.62 

-t-18  56  i6.i 

13-9 

9.878 

+  35.18 

-  349-07 

15  50.75 

I  07.20 

3  32  56.32 

17 

3  33  04.62 

4.00 

+  19  10  10.8 

8.7 

9-903 

+  34.38 

-  3  48.26 

15  50.55 

I  07.28 

3  36  52.88 

- 

z 

■                               ■ 

— 

Note.— For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  o.ig'  from  the  sidereal  interval. 
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FOR  WASHINGTON  MEAN  AND 

APPARENT  NOON. 

'    '.is 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Eouation 
of  Time 

• 

Semi- 
diameter 

Sidereal 
Time  of 

Sidereal 
Time 

• 

• 

for 

at 

Semid. 

of 

Mean  Noon. 

Noon. 

Mean  Noon. 

App. 

Noon. 

Right 
Ascen. 

Decli- 
nation. 

Apparent 
Noon. 

Apparent 
Noon. 

Passing 
Meridian. 

Mean 
Noon. 

h    m    8 

s 

0     t     tt 

ff 

8 

M 

m     s 

m     s 

h    m    s 

May  17 

3  33  04.62 

4.00 

+  19  10  10.8 

8.7 

9.903 

+  34-38 

-  3  48.26 

15    50.55 

I  07.28 

3  36  52.88 

18 

3  37  02.58 

1.95 

19  23  46.1 

44.0 

9.927 

33.57 

3  46.86 

1550.35 

I  07.35 

3  40  49-43 

19 

341  01.10 

0.48 

19  36  61.7 

59-6 

9.951 

3a-74 

344.89 

1550.15 

I  07.43 

3  44  45.99 

20 

344  60.20 

59-59 

19  49  57-3 

55-4 

9.974 

31.90 

3  42.34 

15    49.96 

I  07.51 

3  48  42.54 

21 

34859.87 

59-27 

20  02  32.8 

30.9 

9.997 

31.05 

3  39.23 

1549.77 

I  07.59 

3  52'39-iO 

22 

35260.10 

59.50 

+201447.7 

45-9 

I0.O2Z 

+  30.20 

-335-55 

15  49-59 

I  07.66 

3  56  35.65 

23 

3  57  00.88 

0.29 

20  26  42.0 

40.3 

XO.O43 

29.33 

331.33 

1549.42 

I  07.74 

4  00  32.21 

24 

4  01  02.20 

1.62 

20  38  15.4 

13.7 

ZO.065 

28.45 

326.56 

15  49.25 

I  07.81 

4  04  28.76 

25 

40504.04 

3.48 

20  49  27.4 

25.9 

10.087 

27.36 

321.28 

1549.07 

I  07.88 

4  08  25.32 

26 

4  09  06.40 

5.85 

21  00  18.I 

16.7 

ZO.IO8 

26.67 

3  15-49 

1548.90 

I  07.95 

4  12  21.88 

27 

4  1309.26 

8.72 

+  21  ZO47.I 

45.8 

10.129 

+  25.76 

-309.19 

1548.74 

I  08.02 

4  16  18.43 

28 

4  17  12.58 

12.07 

21  20  54.2 

52.9 

IO.X48 

24.84 

302.42 

1548.58 

I  08.09 

4  20  14.99 

29 

421  16.37 

15.88 

21  30  39-2 

38.0 

XO.167 

23.91 

255.19 

1548.43 

I  08.15 

4  24  ".54 

30 

4  25  20.61 

20.13 

21  4001.8 

0.7 

XO.185 

22.98 

2  47-52 

1548.29 

I  08.21 

4  28  08.10 

31 

4  29  25.26 

24.81 

21  4901.8 

0.8 

10.203 

22.03 

2  39-41 

15  48.16 

I  08.28 

4  32  04.65 

June    I 

4  33  30-33 

29.90 

+  215739.1 

38.2 

10.2x9 

+  21.08 

~  2  30.90 

1 5  48.02 

108.34 

4  36  01.21 

2 

4  37  35-78 

35.38 

22  05  53.6 

52.8 

xo.a35 

20.13 

2  22.00 

1547.90 

108.39 

4  39  57.77 

3 

4  41  41.61 

41-23 

22  1344.8 

44-1 

10.250 

19.16 

2  12.71 

15  47-77 

I  08.45 

4  43  54.32 

4 

44547.80 

47.45 

22  21  12.9 

12.2 

10.263 

1S.18 

2  03,08 

1547-65 

I  08.50 

4  47  50.88 

'              5 

4  49  54-33 

54.01 

22  28  17.4 

16.9 

10.279 

17.20 

I  53." 

15  47.52 

I  08.55 

4  51  47.44 

6 

45401.19 

0.90 

+  223458.5 

58.0 

10.293 

+  16.22 

—  I  42.80 

1547.40 

I  08.60 

4  55  43.99 

1          •  7 

45808.37 

8.10 

2241  15.7 

15.4 

10.303 

15.23 

I  32.19 

1547.29 

I  08.64 

4  59  40.55 

1        ■     ^ 

502  15.83 

15-60 

224709.1 

8.8 

10.317 

14.23 

I  21.28 

^547.17 

I  08.68 

503  37.10 

9 

50623.58 

23.38 

22  52  38.6 

38.3 

10.328 

13.23 

I  10.09 

1547.07 

I  08.72 

5  07  33..66 

TO 

5  10  31.60 

31.43 

22  57  43.8 

43-6 

10. 339 

12.22 

0  58.63 

15  46.96 

I  08.76 

5  n  30.22 

1                  " 

5  14  39.86 

39.72 

+  2302  25.0 

24.8 

10.3*9 

+  11.21 

-  9  46.93 

1546.85 

I  08.79 

5  15  26.78 

1 

51848.34 

48.24 

230641.8 

41.7 

xo.338 

X0.20 

0  34-99 

1546.75 

I  08.81 

5  19  23.33 

13 

5  22  57.05 

56.98 

231034.2 

34-1 

10.367 

9.Z8 

0  22.84 

15  46.66 

I  08.84 

5  23  19.89 

14 

5  27  05.94 

5.91 

23  14  02.0 

2.0 

10.374 

8.16 

-  0  10.50 

1546.56 

I  08.86 

5  27  16.44 

15 

531  15-00 

15.01 

23  17  05.4 

5.4 

XO.380 

7.13 

+  0  02. 00 

15  46.48 

I  08.88 

5  31  13.00 

16 

5  35  24.22 

24.26 

+  23  19  44.1 

44.1 

10.387 

+    6.10 

+  0  14.66 

15  46.40 

I  08. QO 

5  35  C9.56 

17 

5  39  33.56 

33.63 

23  21  58.1 

58.1 

10.392 

3.07 

0  27.44 

1546.33 

I  08.92 

5  39  06.12 

18 

54343-01 

43.12 

232347-4 

47.4 

10.396 

4.04 

040.35 

1546.25 

I  08.93 

5  43  02.67 

1            ^9 

5  47  52.54 

52.69 

23  25  12. 0 

12.0 

10.398 

3.01 

053.33 

1546.18 

I  08.94 

5  46  59.23 

20 

5  52  02.14 

2.33 

23  26  11.8 

11.7 

10.400 

1.97 

I  06.37 

15  46.10 

I  08.94 

5  50  55.79 

1            21 

556  11.78 

12.01 

+  23  2646.7 

46.7 

10.402 

+    0.94 

+  I  19.46 

1546.03 

I  08.94 

5  54  52.34 

22 

600  21.42 

21.69 

23  26  56.9 

56.9 

10.402 

—    0.09 

I  32.54 

1545.97 

I  08.94 

5  58  48.90 

23 

604  31.05 

31.36 

232642.3 

42.3 

10.401 

•      1. 12 

I  45.62 

1545.92 

I  08.93 

6  02  45.46 

24 

6  08  40.64 

40.98 

23  26  02.9 

2.8 

10.398 

2.16 

I  58.65 

1545.86 

I  08.93 

6  06  42.01 

25 

6  12  50.15 

50.53 

23  24  58.8 

58.6 

10.394 

3.19 

2  11.60 

15  45-82 

I  08.92 

6  10  38.57 

1            26 

6  16  59.54 

59.96 

+  23  2329.9 

29.7 

* 

10.389 

—    4.21 

+  2  24.44 

15  45-78 

I  08.90 

614  3513 

1            27 

62108.82 

9.27 

23  21  36.4 

36.2 

10.384 

5.23 

2  37.16 

1545.76 

I  08.88 

6  18  31.68 

1            28 

62517.93 

18.42 

23  19  18.2 

17.9 

10.376 

6.26 

2  49.72 

1545.73 

I  08.85 

6  22  28.24 

29 

6  29  26.85 

27.38 

23  16  35.5 

35-2 

10-367 

7.28 

3  02.08 

1545.71 

I  08.83 

6  26  24.80 

30 

63335.57 

36.12 

23  13  28.4 

27.9 

10.338 

8.30 

3  14.24 

1545-70 

I  08.80 

6  3021.35 

July     I 

6  37  44.04 

44-63 

+  23  09  56.8 

56.3 

10.348 

-    9.31 

+  3  26.16 

1545-70 

I  08.77 

6  34  1791 

2 

641  52.26 

52.88 

+  230601.0 

0.3 

10.337 

-10.33 

+  3  37.82 

15  45-70 

I  08.74 

6  38  14.47 

r 

Note.— For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  o.i8«  from  the  sidereal  interval. 
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3 

FOR  WASHINGTON  MEAN  . 

AND 

APPARENT  NOON. 

^H3^ 

Date. 

Apparent  F 
Ascensio 

Light 
n. 

1 

1     App. 
Noon. 

s 

Apparent 
Decimation. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

t       »» 

Sidereal 
Time  of 

Semid. 

Passing 
Meridian. 

Sidereal 

Time 

of 

Mean 
Noon. 

Mean  Noon. 

I  Mt-an  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

•9 

h    m    s 

0     •      •. 

9» 

s 

in      s 

ni     s 

h    m     s 

July     I 

6  37  44-04 

44-63 

+  23  09  56.8 

56.3 

10.348 

-   9-31 

+    3  26.16 

15  45-70 

108.77 

6  34  17.91 

2 

6  41  52.26 

52.88 

23  06  OI.O 

0.3 

10.337 

10.33 

3  37.82 

15  45.70 

1  08.74 

6  38  14-47 

3 

6  46  00.19 

0.85 

23  01  40.9 

40.2 

10.324 

".33 

3  49.21 

15  45.70 

I  08.70 

6  42  11.02 

4 

6  50  07.83 

8.52 

22  56  56.7 

55-9 

10.311 

12.34 

4  00.29 

15  45.70 

I  08.66 

6  46  07.58 

5 

654  15-15 

15.87 

22  51  48.6 

47-7 

10.398 

13.33 

4  11.05 

15  45.71 

I  08.62 

6  50  04.14 

6 

65822.14 

22.88 

+  22  46  16.6 

15.6 

10.284 

-M.33 

+  4  21.48 

15  45-71 

I  08.57 

6  54  00.69 

7 

7  02  28.77 

29-54 

22  40  20.8 

-19.7 

10.369 

J5-32 

4  31.56 

1545-73 

I  08.52 

6  57  57-25 

8 

7  06  35.05 

35.85 

22  34  01.5 

0.2 

10.254 

16.30 

441.27 

15  45.74 

I  08.47 

7  01  53.81 

9 

7  10  40.94 

41.76 

22  27  18.8 

17.4 

10^338 

17.36 

4  50.61 

15  45-77 

I  08.42 

7  05  50.36 

lO 

7  14  46.43 

47.28 

22  20  12.7 

II. 2 

10.  331 

18.33 

4  59-55 

15  45.80 

I  08.36 

7  09  46.92 

II 

7  18  51.51 

52.38 

+  22  12  43.5 

41.9 

10.203 

-19.19 

+  5  08.06 

15  45.83 

I  08.30 

7  13  43.48 

12 

7  22  56.17 

57.06 

22  04  51.4 

49.6 

10.185 

30.14 

5  16.17 

1545-86 

I  08.24 

7  17  40.03 

13 

7  27  00.39 

1.30 

21  56  36.5 

34-6 

10.167 

21.09 

5  23.83 

15  45.89 

I  08.18 

7  21  36.59 

14 

7  31  04.16 

5.09 

21  47  59.0 

56.9 

10.148 

33.03 

5  31.05 

15  45-93 

I  08.11 

725  33-14 

15 

7  35  07.47 

8.42 

21  38  59.0 

56.8 

10.128 

33.96 

5  37-8o 

15  45.97 

I  08.04 

7  29  29.70 

i6 

7  39  19.31 

11.28 

+  21  29  36.9 

34-6 

10.109 

-33.88 

+  5  44.07 

15  46.01 

I  07.97 

7  33  •26.26 

17 

7  43  12.66 

13.64 

21  19  52.7 

50.3 

10.088 

24.79 

5  49-87 

15  46.07 

I  07.90 

7  37  22.01 

i8 

7  47  14-52 

15-52 

21  09  46.8 

44-3 

10.067 

25.69 

5  55-17 

15  46.12 

I  07.83 

7  41  19.37 

19 

7  51  15.88 

16.88 

20  59  19.4 

16.7 

10.046 

26.59 

5  59-98 

1546.17 

1  07-75 

7  45  15.92 

20 

7  55  16-71 

17-72 

20  48  30.5 

27.8 

10.024 

27.47 

6  04.26 

15  46.24 

I  07.67 

7  49  12.48 

21 

7  59  17.01 

18.03 

+  20  37  20.7 

17.7 

10.001 

-28.34 

+  6  08.00 

15  46.31 

107.59 

7  53  09.04 

22 

8  03  16.77 

17.80 

20  25  50.0 

47.0 

9.978 

29.21 

6  11.20 

1546.39 

I  07.51 

7  57  05.59 

23 

8  07  15.98 

17.02 

20  13  58.7 

55.6 

9.955 

30.06 

6  13.85 

15  46.47 

1  07.43 

8  01  02.15 

24 

811  14.62 

15.66 

20  01  47.1 

43-9 

9.932 

30.90 

6  15.94 

1546.56 

I  07.35 

8  04  58.70 

25 

8  15  12.68 

13-72 

19  49  15-4 

12. 1 

9.907 

31.73 

6  17.43 

15  46.65 

I  07.27 

8  08  55.26 

26 

8  19  10.14 

11.18 

+  19  36  24.0 

20.5 

9.882 

-32.55 

+  6  18.33 

1546.74 

I  07.19 

8  12  51.81 

27 

8  23  07.01 

8.05 

19  23  13.0 

9-5 

9.857 

33.36 

6  18.64 

15  46.84 

1  07.10 

8  16  48.37 

28 

8  27  03.26 

4.29 

19  09  42.9 

39-3 

9.831 

34.15 

6  18.34 

15  46.95 

I  07.02 

8  20  44.92 

29 

8  30  58.90 

59.92 

18  55  53.8 

50.1 

9.806 

34-93 

6  17.42 

15  47-06 

1  06.93 

8  24  41.48 

30 

8  34  53.91 

54-94 

18  41  46.0 

42.3 

9.780 

35.70 

6  15.SS 

1547.18 

I  06.84 

8  28  3S.03 

31 

8  38  48.30 

49-32 

+  18  27  19.9 

16. 1 

9.754 

-  36.47 

+  6  13.71 

15  47.29 

I  06.76 

8  32  34-59 

Aug.     I 

8  42  42.07 

43-07 

18  12  35.6 

31.8 

9.728 

37.22 

6  10.92 

1547.42 

1  06.67 

8  36  31.14 

2 

8  46  35.21 

36.20 

17  57  33-5 

29.7 

i)  702 

37-95 

6  07.51 

1547.56 

I  06.58 

8  40  27.70 

3 

8  50  27.73 

28.71 

17  42  13.9 

lo.o 

9.676 

38.67 

6  03.47 

15  47.70 

I  06.50 

8  44  24.25 

4 

8  54  19.63 

20.60 

17  26  37.0 

33.1 

g.650 

39-39 

5  58.81 

1547.83 

I  <)(').  4 1 

iS  48  20.81 

5 

8  58  10.93 

11.87 

-r  17  10  43.1 

39-2 

9.625 

-  10.09 

^   5  53-55 

15  47-07 

I  00.32 

H  52  17.36 

6 

9  02' 01.61 

2.54 

1654  32.6 

28.6 

9.600 

40.7.H 

5  47-67 

154S.1. 

I  06.24 

8  5<)  13.92 

7 

9  05  51-70 

52.60 

16  3S  05.6 

1.7 

9-575 

41.46 

541.20 

15  4S.26 

I  Of).  I  5 

9  00  ro.47 

8 

9  09  41.18 

42.06 

16  21   22.5 

18.0 

9.550 

42.15 

5  34-M 

154S.40 

I  06.07 

9  04  07.0^ 

9 

9  13  30.08 

3^-94 

16  04  23.6 

19.8 

9.526 

42-77 

5  26.47 

15  4*^-55 

1  05.08 

9  oS  03.58 

10 

9  17  18.40 

19.24 

+  15  47  0()-2 

5-4 

9.501 

-43.41 

+   5  18.24 

15  48.70 

1    05. ()0 

9  12  00.13 

II 

9  21  06.15 

6.97 

15  29  30.4 

35-7 

9-478 

44.05 

5  09.43 

15  4h.S(> 

I  05. Si 

9  15  56.69 

12 

924  53.35 

54'M 

15   II    54.8 

51.1 

9-455 

44.67 

5  00.  oS 

15  49.02 

1  <^S-73 

9  19  53-24 

13 

9  28  30.99 

40-75 

M  53  55-5 

51-9 

9.433 

15- -27 

4  5^>.i7 

15  4*M^ 

I  05.65 

()  23  49.80 

14 

9  32  20.10 

2b.i^i 

14  35  41-9 

38-4 

9.411 

45.86 

4  39.72 

1549.34 

I  05,57 

92746.35 

I            '^ 

(.)  j6  II. 6S 

12.  ^S 

+  14  17  14.J 

10.K 

9.389 

-46.44 

4    4  28.74 

15  49.51 

I  05.49 

9  31  42.90 

'            It. 

9  69  5*''.74 

57-4<' 

+  13  5H  3-'.^S 

29.5 

9.3^7 

-47.01 

+  4  17.24 

15  40.00 

r  05.42 

9  35  39-46 

NoiK.     I'or  III    in  tiinr  inti^rval  of  sciniiliritneti-r  i».is>iiuj  iiieriili  in.  subtract  0.19*  from  tlic  >id<Mc.il  intrival. 
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(CONSTANTS  OP  STRUVC  AMD  PBTBRa^ 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 

1 

6  Bootia. 

)3Ubne. 

)>Octantis. 

M 

'  Bootis          1  y*  UrBse  Minoris. 

Mean 

1 

Soliir 
1       Date. 

1 

Riliht 

DacUiiA- 

Ricfat 

D«:Uiw- 

Right 

D«cliaa- 

Right 

Deelina- 

Rifk 

It 

Doclina- 

1 

At'T^n^ifttii 

tion 

Aacmisian. 

tion 

Aaceii8ion. 

tion 

Ascanaioo. 

tioo 

Aacenaion. 

tion 

N^rtk. 

Sm^k, 

Samtk. 

Nprtk. 

Ntfrtk, 

b 

m 

•      * 

h 

m 

• 

h     m 

•      * 

h 

m 

• 

h 

m 

• 

1 

»5  " 

+3340 

15  " 

—    901 

15  ^ 

-8408 

15  20 

+3742 

15  ao 

+72  10 

1 
Jan.    0.9 
X0.8 

_        0 

8 
34.57 
34.88 

■ 

-31 

*33 

27.6 

3.3 

8 
46.80 

47.09 

.a9 

.31 

WW 

26.2 
0  *•* 

^7-73  ,„ 

12.9 

Ji.S 

II.6    * 

0.7 

9 
48.44 
48.75 

.31 

.34 

•t 

5^' ..7 

48^58 
49.19 

.61 

.69 

20.8 

35.21 

^^-^.R 

47.40 

*7-8  ,  , 

5*- 33  ^,, 

10.9  / 

49.09 

51-5 

49.88 

w 

30.3 

30.8 

35.55 

.34 

i.B 
23.6 

4772 

.3a 

1.6 
29.4. 

5^-^  r. 

10.8 

49.44 

.33 

49.6"' 

5a  62 

.74 

28.8'-' 

Feb.   9.8 

35.89 

.34 

1.3 
22.3 

48.03 

•3« 

30.8   •; 

3.51 

57-5^  3.48 

0.4 

ZZ.3 

49.79 

.35 

48.3  "* 

51.39 

.77 

27.9 

.33 

0.7 

.30 

1.3 

0.9 

.35 

OW7 

.77 

0.3 

X9.7 

36.22 

2X.6 

48.33 

3^-'  ,  . 

59*79,  ^ 

12.  Z 

50.14 

47.6 

52.16 

27.7 

,Mar.    1-7 
XI.7 

21.6 

31.6 

36.54 
36.83 
37.09 
37-32 

•3a 
•39 
.96 

.«3 

.19 

o.a 
2Z.4 

21.8  '♦ 

Ob9 
22.7 

X.3 
24.0 
^      1.8 

48.61 
48.88 

49." 
49.33 

.98 
.a? 
.aj 

.33 

.x8 

I.I 

3*»  0. 

^         a.40 
62.19 

66.53 

68.39''" 
^^  1.61 

•**  ..8 

20.3 

a.9 

50.47 
50.77 

51.05 
51.30 

.33 
.90 

.38 

•as 

.90 

1      «•« 

^^•9  0.9 

48.8     ' 

1.5 

1.9 

52.91 

53.61 

54.23 
5476 

.7$ 
.70 
.63 

.S3 

.44 

28.2"' 
I.I 

^^  1.8 
3'  '  3.9 

^^•^  a.7 

Apr.  10.6 

37-51 

^^^^. 

49.51 

_^ 

35-<^- 

70.00 

23.2 

51.50 

52.2 

55.20 

36.0 

20.6 

37.66 

.15 

3.1 

49.67 

.16 

ObO 

1.33 

71.33 

jft.a'-'' 

51.67 

.«7 

3.3 

54-4 

55.51 

.31 

3.0 
39.0 

30.5 

37.78 

.za 

S.3 
30.2 

49.80 

.13 

0.1 
35-3^, 

.  1.03 
72-36^,. 

29.5" 

51.80 

.13 

56.9  ^\ 

55.70 

.19 

3-1 

42.1 

May  10.5 

37.86 

•00 

3a.6;-; 

49.90 

.10 

Ow3 

0.71 
73-<>7  ^„ 

3a.8  " 

51.88 

.08 

3.6 
59.5 

55.77 

.07 

45.4  '•' 

20.5 

37.90 

.04 

« » !: 

49.97 

.07 

0.4 

0.37 
73-44  ^  ^ 

36.,^ 

51.93 

.05 

62.2  "^ 

55-72 

.05 

48.6  »•• 

, 

.00 

«.5 

.05 

0.5 

0.04 

3.a 

.00 

1.6 

.16 

3.1 

30.5 

37.90 

37-^  •.. 

50.02 

3^*^. 

73-48  ^^ 

39.3, 

51.93 

64.8 

55.56 

51.7 

June  9*4 

37.87 

.03 

a.4 
40.0 

50.03 

•01 

33-7  ^! 

73-^8  J" 

3.Z 
42-4  ,  . 

51.90 

.03 

67.3'* 

55.29 

.a7 

54-6    ^ 

194 

37.80 

.07 

3.1 

50.01 

.03 

0.3 
33-2  A 

0.64 
7^-54  ^"l 

3.8 
45-2     . 

51.83 

.07 

69.6*' 

54.92 

.37 

3.6 

57.2 

.09 

Z.9 

.04 

,  0.6 

«     <^94 

0  a.^ 

.10 

3.1 

.47 

3.3 

29.4 

37.71 

^•**.  A 

49.97 

3^^«. 

71.60 

47.8^ 

51.73 

71.7       „ 

54*45 

MW 

59.4 

July   9-3 

37.58 

.13 
.16 

1.6 

49.90 

.07 
.10 

0*5 
32.1 

^  Z.34 
70.36 

a.3 

50.0 

1.7 

51-59 

.14 
.x6 

1.8 

73.5^ 
»*4 

53.92 

.53 
.60 

7^    1.7 
61. 1 

1.3 

»9-3 

37.42 

*7'''  „  „ 

49.80 

3^-5^. 

68.88 

51.7     , 

51.43 

74.9 

5*3.32 

62.4    „ 

29.3 

37.25 

.»7 

0.9 

49.68 

.73 

0-5 

67.19 

1.3 
53.0     „ 

51.24 

.19 

X.O 

75-9    ^ 

52.67 

.65 

63.2 

Aug.    8.3 

37.06 

.19 

*«•♦! 

49.54 

."4 

0.S 
3°'5^. 

-          1.84 
65.35 

0.8 

53.8" 

51.03 

.31 

0.6 
76.5 

51.98 

.69 

63.5 

18.2 

36.85 

•ai 

^"•'^i: 

49.39 

.15 

0.5 
30.0 

63.42 

0w3 
540 

50.80 

.a3 

'        0.2 
76.7 

51.29 

.69 

63.2      . 

28.2 

36.64 

.31 

^^•C* 

49.23 

.16 

29.6 

61.46  '-^ 

^  0.4 
53.6 

50.58 

.33 

'        0.3 
76.5     ^ 

50.59 

.70 

62.4 

.ao 

0.6 

.16 

<>•♦ 

1.90 

0.9 

.33 

a6 

.69 

1.3 

Sept.  7-2 

36.44 

47.7  ,  , 

49.07 

*^*«^, 

59- 56  ,  _ 

52.7       . 

50.35 

75.9 

49.90 

61. 1 

17.2 

36.24 

.90 

46.6 

48.93 

.»4 

^^•C 

«.77 
57.79 

1*5 

51.2 

50.14 

.31 

74.8 

49.26 

.64 

1.8 
59.3 

27.1 

36.07 

.«7 

1.4 

48.80 

.13 

28.7  °-' 

56.22 

3.0 
49.2 

49.94 

.30 

1.5 

73-3 

48.66 

.60 

3.3 

57.1 

Oct.    7-x 

35.92 

.«5 

1.8 
*3 -♦  ^, 

48.70 

.10 

28.7  "° 

1.31 
54-91  ^  _ 

46.8^^ 

49.78 

.16 

1.9 
71.4 

48.14 

.sa 

3.7 

54-4 

17.1 

35.82 

.10 

.06 

3.2 
41. 2 

a.5 

48.63 

.07 
.03 

28.8"' 
0.3 

0.97 
"•94  ^^ 

3.0 

49.65 

.13 

.08 

<         ^3 
69.1 

^      3.6 

47.70 

.44 
.33 

3-0 

27.0 

35.76 

^•7_ 

48.61 

*9-^  « . 

53-34  ^  ,„ 

41.1 

49.57 

66.5     . 

47.37 

48.0 

Nov.  6.0 

35.75 

.01 

^      a.7 

48.63 

.03 

.^0 

29.6 

0.19 
53-»5^. 

38.0^-' 

49-54 

.03 

3.8 

63.7 

47.15 

.33 

44.5  "5 

^ 

.0* 

3.0 

c\ 

.06 

0.7 

0.34 

3' I 

.03 

^     I,  3-1 

.09 

3.8 

16.0 

35.79 

33.0 

48.71 

30.3 

53-39     ^ 

34.9 

49.57 

60.6 

47.06 

40-7        p 

26.0 

35.89 

.10 

3.» 

48.83 

.12 

0.9 
31.2 

_  0.67 
54-06 

3.0 
31.9     , 

49.66 

.09 

57.4 '" 

47-11 

.03 

36.9^* 

Dec.    5*9 

36.05 

.16 

26.7^ 

49.00 

.>7 

I.I 
32.3    , 

1.08 
55.14      ^ 

a-7 
29.2 

49.80 

.14 

54..^' 

47.29 

.18 

33-=«  "•' 

.31 

3.3 

.33 

1.3 

1.46 

a.5 

•ao 

3.3 

.3a 

3.« 

1           15-9 

36.26 

*3-5  ,  ^ 

49.22 

_^ 

33.6  * 

5^-^  . .« 

26.7 

50.00 

50.8 

47.61 

29.6 

25.9 
35-9 

36.51 
36.80 

.as 

.a9 

3.0 
20.5 

17.7 

49.48 
49.76 

.3D 
.38 

«.5 

35.1      ^ 
_       1.6 

36.7 

5^-^^3.06 

60.45 

a.o 
^4-7  .  , 

I.o 

23.1 

50.25 
50.54 

.as 

.29 

44.7"' 

48.05 
48.60 

.44 

.55 

26.2  ^* 

3.0 
23.2 
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SOLAR  EPHEMERIS,  1903. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON.      >  i/.? 


Date. 


Oct. 


Nov. 


I 

2 

3 
4 
5 

6 

7 
8 

9 

lO 

II 

12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 

23 
24 

25 

26 

27 
28 
29 

30 

31 

I 

2 
3 

4 

5 

6 

7 
8 

9 

10 
II 
12 

13 
14 

15 
16 


Apparent  Right 
Ascension. 


Mean  Noon. 


App. 
Noon. 


h    m    s 
12  26  57.22 

12  30  34.47 

12  34  12.00 

12  37  49.83 

12  41  28.00 

124506.52 
124845.41 
12  52  24.70 
125604.41 

12  59  44-57 
130325.20 
130706.32 
131047.95 

13  14  30.11 
13  18  12.83 

13  21  56.10 

132539-96 
132924.41 

13  33  09-48 
133655-16 

13  4041.48 
134428.44 
13  48  16.06 

13  52  04.34 
135553.31 

135942.97 
140333-34 
140724.42 

14  II  16.24 
141508.79 

14  t902.11 
142256.19 
14  26  51.06 
143046.71 
143443-16 

14  38  40.43 

144238.53 
14  46  37.46 

145037.24 

14  54  37-88 

145839.38 
150241.75 
150644.99 

15  10  49.11 
15  14  54.10 

15  1859.93 
15  23  o6.6j 


s 

55.71 
32.90 

10.38 

48.17 

26.28 

4-75 
43.60 
^2.84 

2.51 
42.62 

23.20 
4.28 

45-87 
27.99 

10.66 

53.90 

37-71 
22.13 

7.16 

52.81 

39.09 
26.02 

13.61 

1.86 

50.80 

40.44 
30.78 

21.84 

13-63 
6.17 

59.47 
53.54 
48.39 
44.03 
40.47 

37.73 
35.83 
34-76 

34.54 

35.18 

36.69 
39.06 

42-31 
46.44 

51.44 

57.29 
4.01 


Apparent 
Declination. 


Mean  Noon. 


App. 
Noon. 


2  54  48.0 

3  17  66.4 
34122.5 

4  04  36.0 

4  27  46.7 

45054.1 

5  13  57-9 
5  36  57.7 
5  59  53-3 

6  22  44.2 
64530.1 

7  07  70.7 
73045-5 

7  53  14-2 

8  15  36.5 

8  37  51.9 

8  59  60.0 

9  21  60.4 
9  43  52.8 
o  05  36.8 

02671.8 

0  48  37.6 
10953.7 

1  30  59.7 

1  51  55-1 

2  12  39.7 
2  32  72.9 

2  53  34-4 
31343-7 

3  33  40.6 

3  53  24.5 

4  12  55.1 

4  31  72.0 

4  51  14-7 
50962.9 

5  28  36.2 

5  46  54-2 
60456.5 

6  22  42.7 
6  40  12.4 

6  57  25.2 
714  20.9 

7  30  58-7 

7  47  18.5 

8  03  19.9 

8  18  62.4 
8  34  25.6 


38.3 
56.3 
12.2 

25.4 
35.8 

42.9 
46.4 

46.0 

41.4 

32.1 

17.8 

58.1 

32.8 

1.4 

23.5 

38.8 

46.7 
47.1 

39.4 
23-3 

58.2 
24.0 
40.0 
46.0 

41-5 

26.0 

59.2 
20.8 

30.3 

27.2 

II. 2 
41.9 

58.9 

1.8 

50.2 

23.7 
41.8 

44-3 
30.8 

0.7 

13.8 

9.7 
47.8 

7.9 
9.6 

52.4 
16.0 


Hourly 
Motion. 


Right  I  DecH- 
Ascen.    nation. 


s 
9.046 

9.057 
9.070 

9.083 
9.097 

9.1x2 
9.138 
9.146 

9.164 
9.183 

9.90a 
9.323 

9.245 
9.268 

9.392 

9.315 
9.339 
9.364 
9.390 
9.4x6 

9.44a 
9.470 
9.498 
9.526 
9.554 

9.584 
9.613 

9.643 
9.674 

9.705 

9.737 
9.770 

9.803 

9.836 

9.869 

9-903 

9.93« 

9.973 

io.ooS 

10.044 

10.080 
zo.  1 16 
X0.152 
10.189 
10.225 

X0.26l 

10.297 


58.30 

58>33 
38. 12 
58.OZ 
57.88 

57.74 

57.58 
57.40 
57.22 
57.0a 

56.80 

56.57 
56.33 

56.06 

55.79 

55.50 
55.18 
54.85 
54.51 
54.15 

53.77 
53.36 
52.95 
52.54 
52.08 

51.6a 

51.15 
50.64 

50.13 

49.60 

49-os 
48.49 
47.91 

47.31 
46.70 

46.07 
45.42 

44.76 
44.09 
43.39 
42.68 

41.95 
41.21 
40.45f<. 
39.66 

•38.87 
38.07 


Equation 
of  Time 

for 

Apparent 

Noon. 


m     s 
o  03.51 

0  22.81 

041.83 
I  00.55 
1 18,93 

I  36.97 

1  54.62 

2  11.88 

2  28.73 
245.12 

3  01.04 
3  16.48 
3  31.40 
3  45.78 

3  59.63 

4  12^1 
4  25.62 
4  37-72 

4  49-21 

5  00.07 

5  10.32 

5  19.92 
5  28.87 

5  37.13 
5  44-72 

5  51-62 

5  57.81 

6  03.30 
6  08.04 
6  12.05 

6  15.29 
6  17.78 

6  19-47 
6  20.38 

6  20.50 

6  19.79 
6  18.25 
6  15.88 
6  12.66 
6  08.59 

0  OJ.66 

5  57-86 

551-17 
5  43-62 

5  35-21 

5  ^5-93 
5  15.77 


Semi- 
diameter 

at 
Apparent 

iNOon. 


Sidereal 

Time  of 

Semid. 

Passing 

Meridian. 


6  00.66 
600.94 
6  01.22 
601.50 
601.77 

6  02.05 
602.32 
602.60 
602.86 
603.14 

603.42 

6  03.68 
6  03.96 
6  04.22 
604.50 

6  04.76 
6  05.03 
6  05.29 
6  05.56 
6  05.83 

606.10 
606.37 
606.65 
606.91 
607.18 

6  07.45 
607.72 
6  07.98 
608.26 
608.52 

608.78 
609.03 
6  09.29 
609.54 
609.78 

6  10.02 

6  I0.2(i 

6  10.50 
6  10.7J 
6  10.90 

6  11. iS 
6  II. 41 
6  11.62 
6  11.83 
6  12.05 

6  12.26 
6  12.47 


m     s 
04.29 

04.33 
04.38 

04.43 
04.48 

04.53 

04.59 
04.65 

04.71 

04.77 

04.84 
04.91 

04.99 
05.07 

05.15 

05.23 
05.31 

05.40 

05.49 
05.58 

05-67 
05-76 
05.86 
05.96 
06.06 

06.17 
06.27 
06.38 
06.49 
06.60 

06.71 
06.82 
06.93 
07.05 
07,16 

07.28 
07.40 
07.51 
07.63 

07-75 
07.87 
07.00 
oS.  II 
08.23 

08.35 

08.47 
08.59 


Sidereal 
Time 

of 
Mean 
Noon. 


h    m      s 
2  37  00.86 

2  40  57-42 

2  44  53-97 
2  48  50.52 

2  52  47.07 

2  56  43.62 

3  00  40.17 
3  04  36.72 
3  08  33.28 
3  12  29.83 

3  16  26.38 
3  20  22.94 

3  24  19.49 
3  28  16.04 

3  32  12.59 

3  3609.14 
3  40  05.70 
3  44  '02.25 
3  47  58.80 

3  51  55-35 

3  55  51-91 

3  59  48.46 

4  03  45.01 

4  07  41-57 
4  II  38.12 

4  15  34.67 
4  19  31.22 

4  21  27.78 

4  27  24.33 
4  31  20.89 

4  35  ^7-44 
4  39  13.99 
4  43  10.55 
4  4707.10 
4  51  03.66 

4  55  00.21 

4  5^  5<'-76 

5  02  53.32 
5  o(>  49.87 
5  10  46.43 

5  14  42.08 

5  i«  39-54 
5  22  36.09 

5  26  3.!.(>4 

5  30  2t}t20 

5  34  25.76 
5  38  22.31 


NoTK. — For  mean  time  interval  of  semidianieter  passing  meruiian,  subtract  ax8*  from  the  sidereal  interval. 
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t 


I 

FOR  WASHINGTON  MEAN 

AND 

APPARENT  NOON. 

1  V--^^ 

Date. 

• 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
ot  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 

Time  of 

Semid. 

Passing 

Meridian. 

m     s 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

A  pp. 
Noon 

Mean  Noon. 
0      •       •' 

App. 
Noon. 

Right 
A  seen. 

Decli- 
nation. 

h    m    s 

. 

n 

s 

M 

m     8 

»        »• 

h      m      s 

Nov.  i6 

15  2306.63 

4.01 

-  18  34  25.6 

16.0 

X0.297 

-  38.07 

-15  15-77 

16  12.47 

I  08.59 

15  38  22.31 

17 

152714.19 

11.60 

18  49  29.2 

19.8 

10.332 

37.33 

15  04.79 

16  12.68 

I  08.70 

15  42  18.87 

18 

15  31  22.60 

20.03 

19  04  12.6 

3-6 

10.367 

36.39 

14  52.95 

16  12.88 

I  08.82 

154615.42. 

19 

15  35  31-84 

29.30 

19  18  35.6 

26.9 

10.402 

35.33 

14  40.27 

1613.08 

I  08.94 

15  50  11.98 

20 

153941-90 

39.39 

19  32  37.8 

29.5 

10.436 

34.65 

14  26.77 

16  13.28 

I  09.05 

155408.53 

21 

154352.78 

50.30 

— 1946  18.8 

10.8 

10.470 

-    33.76 

-  14  12.46 

1613.48 

I  09.16 

15  58  05.09 

22 

15  4804.46 

2.01 

19  59  38.2 

30.5 

10.302 

32.86 

1357-33 

1613.68 

I  09.27 

16  02  01.64 

23 

15  52  16.91 

14-51 

20  12  35.5 

28.2 

10. 534 

31.93 

13  41.44 

1613.87 

I  09.38 

16  05  58.20 

24 

155630.15 

27.79 

20  25  10.5 

3.6 

10.567 

30.99 

13  24.77 

16  14.06 

I  09.49 

16  09  54.76 

25 

160044.14 

41.82 

20  37  22.8 

16.3 

10.598 

30.04 

1307.32 

16  14.25 

I  09.60 

16  13  51.31 

26 

16  04  58:88 

56.61 

-  2049-12.2 

6.0 

io.6::9 

-    29.07 

-1249.15 

16  14.43 

I  09.70 

16  17  47.87 

27 

1609  14.35 

12.13 

21  00  38,1 

32.3 

10.659 

28.09 

12   30.24 

16  14.61 

I  09.80 

16  21  44.42 

28 

161330.54 

28.37 

21  II  40.4 

34-9 

10.689 

27.10 

12  10.61 

16  14.78 

1  09.90 

16  25  40.98. 

29 

16  17  47.42 

45-30 

21  22  18.6 

13.4 

10.718 

26.09 

II  50.28 

1614.95 

I  10.00 

16  29  37.54 

30 

16  22  04.98 

2.92 

21  32  32.6 

27.7 

10.745 

25.07 

II  29.28 

16  15.11 

I  laio 

16  33  34.09 

Dec.    I 

16  26  23.20 

21.20 

-21  42  21.8 

17.4 

10.77a 

-24.04 

—  II  07.62 

16  15.28 

I  10.19 

16  37  30.65 

'              2 

16  30  42.07 

40.13 

21  51  46.2 

42.1 

10.799 

23.00 

10  45.29 

16  15.44 

I  10.28 

16  41  27.20 

3 

16  34  61.56 

59.69 

22  00  45.4 

41.6 

10.835 

ai.94 

10  22.36 

16  15.60 

I  10.36 

16  45  23.76 

4 

16  39  21.66 

19.86 

22  09  19. 1 

15.6 

10.850 

20.88 

9  58.82 

16  15.74 

I  10.44 

16  49  20.32 

5 

164342.36 

40.62 

22  17  27.1 

24.0 

10.874 

19.80 

9  34.68 

1615.88 

I  10.52 

16  53  16.88 

6 

16  48  03.63 

1.96 

—  22  2509.2 

6.3 

10.898 

—  18.71 

-   909.96 

16  16.01 

I  10.59 

16*57  13.43 

7 

16  52  25.45 

23.85 

22  32  25.1 

22.5 

10. 920 

17.62 

844.70 

16  16.13 

I  ia66 

17  01  09.99 

8 

16  56  47.79 

46.26 

22  39  14.5 

12.2 

ia94i 

16.51 

8  18.90 

16  16.25 

I  10.73 

170506.55 

9 

17  01  10.65 

9.21 

22  45  37-2 

35-2 

10.962 

15.39 

7  52.59 

1616.36 

I  10.80 

17  09  03.10 

10 

170533-99 

32.63 

22  51  33.2 

31-4 

10.982 

14.27 

7  25.80 

16  16.48 

I  10.86 

17  12  59.66 

II 

170957-78 

56.50 

—  22  5702.1 

0.6 

11.000 

-13.14 

-  658.56 

16  16.58 

I  10.91 

17  16  56.22 

12 

17  14  22.00 

20.80 

23  02  03.8 

2.5 

11.017 

X2.0I 

6  30.90 

16  16.68 

I  10.97 

17  20  52.77 

13 

17  1846.61 

45.50 

2306  38.1 

37-0 

11.033 

iOb86 

6  02.84 

i6  16.78 

I  11.02 

172449.33 

14 

17  23  11.58 

10.55 

23  1045.0 

44.1 

11.047 

9.72 

5  34-41 

16  16.88 

I  11.06 

17  28  45.89 

15 

17  27  36.88 

35.94 

23  14  24.1 

23-4 

1X.060 

8.56 

5  05.66 

i6  16.97 

I  II. 10 

17  32  42.44 

16 

17  32  02.46 

1. 61 

-231735.5 

34-9 

11.071 

-   7.40 

-   4  36.64 

16  17.06 

1  II. 14 

17  36  39.00 

17 

17  3628.30 

27-54 

23  20  18.9 

18.5 

XI.081 

6.23 

407.35 

16  17.14 

I  II. 17 

17  40  35-56 

1            18 

174054-36 

53.68 

23  22  34.4 

34-0 

11.089 

5.06 

3  37-84 

16  17.22 

I  II. 19 

174432.12 

19 

17  45  20.59 

20.01 

232421.7 

21.5 

11.096 

3.89 

308.15 

16  17.29 

I  11.21 

17  48  28.67 

20 

17  49  46.95 

46.47 

232541.0 

40.8 

11.101 

2.71 

2  38.33 

1617.36 

I  11.2^ 

17  52  25.23 

21 

175413-43 

13.04 

-23  26  31.8 

31.8 

11.104 

-    1.54 

—    2  08.40 

16  17.43 

I  11.24 

17  56  21.79 

22 

17  58  39-97 

39.67 

23  26  54.6 

54-5 

n.106 

—   0.36 

I  38.41 

16  17.49 

I  11.25 

18  00  18.34 

23 

18  0306.55 

6.33 

23  2649.0 

49.0 

1 1. 107 

-t   0.82 

I  08.38 

1617.56 

I  11.25 

18  04  14.90 

1            24 

1807  33.11 

32.99 

23  26  1 5. 1 

15.2 

11.106 

2.00 

0  38.37 

16  17.61 

I  11.25 

18  08  11.46 

25 

18  II  59.63 

59-60 

23  ^5  i3-i 

1 3- 1 

1 1. 103 

3.17 

-   0  08.40 

16  17.66 

I  11.25 

18  12  08.02 

26 

18  16  26.06 

26.12 

-232342.7 

42.7 

T  1.099 

+   4.35 

+   0  21.50 

16  17.71 

I  11.24 

18  16  04.58 

27 

18  20  52.38 

52.54 

232144.1 

44.0 

11.094 

5.53 

0  51.26 

16  17.75 

I  11.22 

18  20  01.13 

28 

1825  18.55 

18.80 

23  19  17-4 

17.2 

11.086 

6.70 

I  20.89 

16  17.79 

I  11.20 

18  23  57.69 

29 

182944.54 

44.88 

23  16  22.4 

22.2 

11.078 

7.86 

I  50.33 

16  17.82 

I  II. 17 

18  27  54.25 

30 

18  34  10.31 

10.73 

23  12  59.8 

59-4 

11.069 

9.02 

2  19.57 

16  17.85 

1  II. 14 

18  31  50.80 

31 

18  38  35.83 

36.35 

—  230909.1 

8.6 

11.058 

+*io.i8 

+  248.53 

16  17.87 

I  1 1. 1 1 

18  35  47-36 

32 

18  43  01.09 

1.69 

-230450.6 

50.0 

11.047 

+  11.34 

+    3  17.22 

16  17.89 

I  11.07 

18  39  43.92 

1 

Note. — For  mean  time  interval  of  semidiameter  passing  meridian,  sabtract  0.19*  from  the  sidereal  interval. 
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MOON-CULMINATIONS,  1903. 


AT  TRANSIT  OF  MOON  S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON 


Date. 


Jan. 


1 
2 
3 
4 

5 


7 
8 

9 
lo 

II 

12 

13 
14 

15 

i6 

17 
i8 

19 

20 

21 
22 

23 

24 
25 

26 

28 

29 

30 
31 

Feb.    I 

2 

3 

4 
5 


7 
8 

9 
10 

II 
12 

13 
14 
15 


Mean  Time 

of 

Transit 

h     m 

DifiF.for 
I  Hour 

of 
Long. 

m 

2  11.27 

X.875 

2  55-93 

1.850 

3  40-21 

1.844 

4  24.66 

1.866 

5  10.02 

1.920 

5  57-11 

2.010 

6  46.79 

2.135 

7  39.78 

3.285 

8  36.49 

a.439 

9  36.60 

2.563 

10  38.97 

3.631 

II  41.76 

2.597 

12  43.07 

2.50a 

1341.56 

3.369 

14  36.77 

2.333 

^ 

15  28.92 

3.x  17 

16  18.64 

3.033 

1706.69 

1-977 

17  53.80 

1.952 

18  40.57 

1.9*8 

19  27.40 

X.956 

20  14.50 

Z.969 

21  01.86 

1.977 

21  49.29 

1.974 

22  36.49 

1.958 

23  23.19 

Z.932 

0  09.20 

1.902 

0  54.50 

1.875 

I  39.28 

1.859 

2  23.91 

1.863 

3  08.92 

Z.892 

354.96 

1.950 

4  42.75 

3.037 

5  32.97 

2. 151 

6  26.14 

3.381 

7  22.41 

2.405 

8  21.34 

2.498 

9  21.87 

2.535 

1022.52 

2.509 

II  21.88 

2.431 

12  19.03 

2.328 

13  13-64 

2.224 

14  05.92 

3.136 

14  56.33 

3.069 

15  45-44 

3.026 

RiRht 

Ascension 

of 

Center. 


h    lu     s 

20  52  19.47 

21  41  02.99 

22  29  23.41 

23  17  54.62 

o  07  20.07 

0  58  29.65 

1  52  14.86 

2  49  20.10 

3  5008.13 

4  54  21.45 

6  00  50.55 

7  07  44.83 

8  13  09.61 

9  15  45.27 

10  15  03.36 

11  II  17.61 

12  05  05.71 

12  57  13.33 

13  48  24.20 

14  39  14.26 

15  30  08.43 

16  21  18.83 

17  12  44.69 

18  04  14.69 

18  55  31.35 

19  46  17.48 

20  36  22.03 

21  25  44.14 

22  14  34.82 

23  03  16.42 

23  52  20.90 

0  42  27.44 

1  34  19.06 

2  28  37.16 

3  25  52.85 

4  26  14.79 

5  29  16.95 

6  33  55.08 

7  38  40.66 

8  42  08.77 

9  43  23.41 

10  42  05.93 

1 1  38  27.80 

12  32  57.29 

13  26  08.07 


Diflf.for 
I  Hour 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Diflf.for 
I  Hour 

of 
Long. 

Sid.Tinie 

of  Semid. 

Passing 

Meridian. 

Geocpnlric 
Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

s 
122.65 

0             »              >' 

—  12  42  18.5 

+  449-9 

s 
62.85 

14  49.4 

■          r» 

54  i8-5 

X2I.I5 

—    92607.1 

527-7 

•    62.52 

14  55.0 

54  39-1 

120.81 

—    5  42  46.6 

585.5 

62.50 

15  02.5 

5506.5 

X22.II 

-    I  40  32. 1 

621.9 

62.89 

15   12. 1 

55  41-8 

125.37 

+    2  31  38.5 

634-7 

63.80 

15  239 

56  25.0 

130.79 

+    64325.9 

•f  619.0 

65.23 

15  37-6 

57  15.1 

138.30 

10  42  14.7 

568.5 

67.12 

15  52.7 

58  10.4 

147.31 

14  12  27.0 

474-7 

69.32 

1608.3 

59  07.9 

156.57 

16  55  26.8 

331-9 

71.49 

16  23.2 

60  02.3 

164.05 

18  31  43-9 

-f  X42.6 

73.18 

16  35.4 

6047.3 

167.58 

+  18  45  34.5 

-    76.1 

73-93 

16  43.4 

61  16.8 

166.11 

173055.4 

-294-0 

73.57 

16  46.0 

61  26.0 

160.38 

14  54  48.5 

—  478.6 

72.24 

16  42.4 

61  13.0 

152.40 

II  15  24.2 

-608.3 

70-37 

16  33.2 

60  39.5 

144.23 

6  56  10.5 

—  678.0 

68.43 

16  19.9 

59  50.4 

137.24 

-f    2  20  05.0 

-694.3 

66.76 

16  03.9 

58  51-9 

132.09 

-    21341.7 

—  668.4 

65.52 

15  47.3 

57  50.6 

128.85 

—   6  30  29. 1 

—  611.0 

64.72 

15  31.2 

56  51.8 

127.30 

-  10  19  27.2 

-530.5 

64-33 

15  16.9 

55  59.4 

127.04 

- 13  32  29.8 

—  432.1 

64.26 

15  05.1 

55  15.6 

127.56 

—  16  03  20.6 

—  320,0 

64-34 

14  55.8 

54  41.8 

128.31 

-  17  47  06.5 

-197.3 

64.48 

14  49-3 

54  17-9 

128.78 

—  1840  18. 1 

-    67.8 

64-53 

14  45.3 

54  03.4 

128.60 

—  18  41  06.2 

+    63.8 

64.41 

14  43.7 

53  57-4 

127.66 

-  17  49  46.0 

191.9 

64.10 

14  44.1 

53  58.8 

xa6.li 

-  16  08  48.5 

+  311.0 

63.65 

14  46.1 

5406.4 

124.28 

-134256.7 

415.7 

63.16 

14  49.7 

54  19.5 

122.66 

— 10  38  44.0 

502.  z 

62.74 

14  54-5 

54  37-0 

121.74 

-    70404.7 

567.5 

62.54 

1500.5 

54  59-0 

12X.96 

-    30751.4 

609.6 

62.66 

15  07.7 

55  25.2 

123.70 

+    I  00  18.0 

+  6a6.8 

63-17 

15  16.0 

55  56.0 

127.16 

5  09  55-5 

616.6 

64.15 

15  25.7 

56  31-3 

132.44 

90923.1 

575.3 

65.56 

15  36.4 

57  10.8 

139.31 

12  45  26.3 

498.6 

67.32 

15  48.3 

57  54-2 

147.08 

15  43  03.2 

382,5 

69.25 

16  00.6 

58  39.8 

154.56 

+  17  46  03.8 

+  226.0 

71-03 

16  12.9 

59  24.6 

160.15 

18  39  18.7 

+    35.7 

72.30 

16  23.7 

60  04.5 

162.38 

18  12  23.0 

—  171.2 

72.76 

16  32.0 

60  34.6 

160.79 

162335.3 

-369.1 

72.32 

16  36.3 

60  50.3 

156.14 

13  21  48.4 

-  532.2 

71.18 

16  35.6 

60  48.1 

149.95 

+    92444.7 

-643.6 

69.69 

16  30.0 

60  27.4 

143.69 

45436.1 

-697.8 

68.18 

16  19.8 

59  50.0 

138-34 

+    0  13  36.0  |- 699.2 

66.90 

16  06.3 

5900.4 

134.35 

— •  4  19  01.4  '—657.6 

65.95 

15  51.0 

58  04.2 

131.75 

-   8  28  10.4 

-  583.5 

65.35 

1    15  35.3 

1 

5706.9 

Bright 

Liiiilib. 


s. 
s. 
s. 

S.' 

S.! 

s. 
s. 
s. 
s. 
s. 

s. 

SJ 

s., 
s. 
s.' 

s. 
s. 
s. 
s. 
s. 

s. 
s. 
s. 
s. 

S.i 


s. 
s. 

s.' 
s. 

s. 
s. 
s. 

s. 
s. 
s. 

N.S. 

s. 

s. 
s. 

s. 
s.^ 
s. 


FIXED  STARS,  1903. 

(CONSTANTS  OF  STRUVB  AND  PETERS.) 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.9 
iOw9 
20.9 
3a8 

Feb.   9.8 

19.8 

Mar.    1.8 

11.7 

21.7 
31.7 

Apr.  10.6 
20.6 
30.6 

May  iow6 
20.5 

30-5 
June  9-5 

19-5 
29.4 

July   9-4 

19.4 

29.3 
Aug.    8.3 

18.3 

28.3 

Sept.  7*2 
17.2 
27.2 

Oct.  72 
17.1 

27.1 

Nov.  6.1 
16.0 
26.0 

Dec.    6-0 

16.0 
25.9 

35-9 


9  Ursae  Minoris. 


Aacenaion. 


h     ni 
16  20 


s 
X3-97 
14-53 
15-22 
i6.oa 
16.91 

17.84 
18.79 
19.72 
20.60 
21.40 

22.10 
22.67 
23.Z1 
23.40 
23.54 

2352 

2334 
23.01 

22.57 

21.99 


21.31 

20.53 

9.68 

8.77 

7.82 

6.87 

5-93 

5-03 
4.18 

3-42 

2.77 
2.24 
1.86 
1.64 
1.60 

1.72 
2.02 

2.49 


.56 
-fig 

.80 

.89 

.93 

-95 
•93 
.88 
.80 
.70 

•57 
•44 
.99 
•X4 
.oa 

.18 
-3a 
•45 
•58 
.68 

.78 

.«5 

.91 

.95 
•95 

•94 
.90 

.85 

•;6 
.65 

-53 

.3« 

.22 
.04 
.12 

•30 

-47 


Declina- 
tion 
Sortk. 


+7558 


40.2 

37- « 
34-4 
32-3 
30.7 


^» 

a-7 
3.1 
1.6 
0.9 


29.8 
29.5 

29.9 
31-0 

32.6 


0.3 
0-4 

X.I 

1.6 


34-8 

37-5 
40.4 

43-6 
46.9 


50^2 

53-4 
56.4 

59-1 
61.6 


a.3 


2«7 

a-9 
3.« 
3.3 
3-3 


3.3 

3.0 

••7 
a.5 


2.0 


63.6 
65.  z 
66.2 
66.8 
66.8 


1-5 
i.z 
Ob6 


0.0 


0.4 


66.4 

65-4 
63.9 

62.0 

59.6 

56.8 

53-7 

503 
46.7 

43-0 


i.o 


'-5 
1.9 

3.4 

2.8 


3-' 
3.4 

>6 
3-7 

3-7 


39.3 

35-7 

32-4 


3-fi 
3*3 


9  Draconis. 


Ri«ht 
Aeoeiiaiofi. 


h     m 
16  22 


Declina- 
tion 
Sortk, 


+6143 


B 

37.84 
38.18 

38.58 

39-04 

39.53 

40.04 
40.56 

41.06 

41.54 
41.98 

42.37 
42.70 

42.97 

43-*7 
43.29 

43.33 
43.30 

43.20 

43.03 

42.79 

42.49 

42.14 
41.75 
41.32 
40.87 

40.42 
39.96 
39-52 
39-" 
38.75 

38.45 
38.22 
38.06 
38.00 
38.02 

38.14 

38.35 
38.64 


.34 

.40 

.46 

•49 

.5» 

.5a 

.50 

•48 
•44 
•39 

.33 
•27 
.30 
.23 

•04 

•03 
.10 

•«7 
•a4 
.30 

•35 
•39 
-43 
•45 
•45 

.46 
•44 

-4« 
•36 
.30 

.35 

.16 
.06 
.02 

.13 

.31 
.29 


57.8 
54.6 
51.8 

49-5 

47.7 

46.6 
46.2 
46.4 

47.3 
48.8 


3.a 

3.8 

a.3 

1.8 


I.I 


0.4 
0.3 
0.9 

1.5 
3.1 


50.9 

53.4 
56.2 

59.3 
62.6 


a.5 
3.8 

3.x 
3.3 
3.3 


65.9 
69.1 
72.2 
75.0 

77.5 

79.6 
81.4 
82.6 

83.3 
83.6 

83.3 
82.5 

81.2 

79.4 
77.1 


3.a 

3.1 

3.8 

a.5 


3.1 


X.8 


X.3 


0^7 
0.3 
0.3 


0.8 

1^3 

x.8 

3.3 

a.7 


74.4 
71.4 

68.0 

64.4 

60.7 


3.0 
3.4 
3.6 
3-7 


57.0 

53-3 
49.9 


3.7 
3.4 


a  Scorpii. 
{Antar^s .) 


RiKht 


m 


h 
16  23 


s 
26.85 

27.13 

27.44 
27.76 

28.09 

28.43 
28.76 

29.08 

29.38 

29.66 

29.93 

30.17 
30.39 

30.58 

30.74 

30.86 

30.95 
31.00 

31.02 
30.99 

30.93 
30.83 
30.70 

30.54 
30.36 

30.X7 
29.98 
29.80 
29.64 
29.51 

29.42 

29-37 
29.38 

29.44 

29.56 

29-73 
29.95 

30.21 


.38 

.31 

•3a 
•33 
.34 

-33 
•3a 
•30 
.38 

.a7 

•a4 
.33 

.19 
.t6 

.13 

.09 

.05 
.03 
.03 
.06 

•xo 

•13 

.x6 
.x8 
.X9 

.19 
.x8 
.16 

.13 
.09 

.05 
.01 
.06 
.12 
•»7 

.33 

.36 


Decltna- 

tion 
S0utk. 


-.26  12 


50.1 
50.6 
51.2 
51.9 
52.7 


53.5 

54-3 
55-1 
55.9 
56.6 


O.J 

0.6 

0-7 
0.8 
0.8 


0.8 
0.8 
0.8 
0.7 
0.7 


57-3 
57.9 
58.4 
58.9 
59.3 


0.6 
0.5 
0^5 
0.4 

0-4 


59.7 

6q.i 
60.4 
60.7 
60.9 


0.4 
0.3 
0.3 


0.3 


0.1 


61.0 
6x.i 
61. 1 
61.0 
6a8 


0.1 


0.0 


O.X 


0.3 


0.3 


60.5 
60.0 

59.5 
590 

58-4 

57.8 

57-3 

56.9 
56.6 

56.4 

56.4 
56.6 

57-0 


0.5 
0.5 
0.5 
Ob6 
0.6 


0.5 

0.4 

0-3 


0.3 


0.0 


0.2 


0.4 


A  Herculis. 


Rinht 

Declina- 

Aacenaton. 

tion 

Nortk. 

— 1 

h 

m 

e         • 

16  26 

+  2141 

8 
1.97 

*<-3  .  , 

2.21 

.a4 

61.8  '•' 

2.48 

-a7 

a.4 
59-4. 

.39 

3.1 

2.77 

''•3 . 7 

3.07 

.30 

55.6,1 

.30 

1.3 

3.37 
3.67 

.30 

5^^0.8 
53.6 

•  30 

0.3 

3.97 

.38 

53-3  0., 

4.25 

.36 

"•5  0.7 

4.51 

54-»,' 

'M 

I.I 

4.75 

55-3  ,  , 

4.96 

.32 

56.8  ••» 

5.15 

.19 

58.6  '•' 

5-90 

.15 

60.6" 

5-43 

•«3 

.           3.x 

.09 

a.3 

5-52 

65.0 

5.58 

.06 

.  3.3 
67.2 

5.60 

.03 

3.1 
69.3 

.03 

3.1 

5.58 

• 

71.4      a 

.05 

Z.8 

5-53 

73.2      . 

.09 

x.6 

5.44 

74-8 

5-33 

.11 

^  '.4 
76.2     * 

5.18 

-15 

X.I 

77-3    « 

5.01 

.17 

0.8 
78.1 

4.82 

.19 

»  0.4 
78.5 

.30 

ObX 

4.62 

78.6 

4-42 

.ao 

o-a 

.19 

a  •>■* 

4.23 

77-*  „  » 

4.06 

-17 

76.9  : 

3.91 

•  »5 

75-6  :\ 

.11 

1.6 

3.80 

74.0 

.07 

1.9 

3.73 

72.1 

•03 

3.1 

3.70 

7°-°.. 

3.73 

.03 
.08 

r<« 

3.81 

^^9.^ 

.13 

a.7 

3.94 

62.2 

•  17 

^-7 

4.11 

59-5 

.23 

^  „  a.7 

4.33 

56.8 

A  Draconis. 


AacenaKML 


ni 


h 
1628 


6.31 
6.72 
7.20 
7.76 
8.38 

9.03 
9.69 

10.34 

ZO.96 

".53 

12.03 
12.46 
X2.80 
13.04 
Z3.Z8 

13.22 

13-16 
13.00 

12.74 

12.40 

11.98 

XX. 50 

10.95 
10.37 

9-75 

9.13 
8.50 

7.90 

7-34 
6.83 

6.39 
6.04 
5-8o 
5.66 
5.64 

5.74 
5.96 
6.30 


.41 
.48 
.58 

.68 

.65 

.66 
.65 
.63 

.57 
.50 

.43 
.34 
•a4 
•«4 
•<H 

.06 
.16 
.a6 

•34 
.4a 

.48 
•55 

•58 
.6s 
.68 

•63 
.60 

.56 
•51 
•44 

.35 

.24 
.14 
.03 
.10 

.39 
•34 


Declina- 
tion 
Nortk. 


+6858 


37-6 
34-4 
31.5 
29.2 

27.4 

26.3 

25.9 
26.x 

27.0 

28.6 


3- a 

3.9 

a.3 
1.8 


X.I 


0.4 
0.3 
0.9 
1.6 
3.0 


30.6 
33.2 
36.0 
39-2 

42.5 
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3.8 
3.3 

3.3  I 
3.3 


45.8 
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49.1 

3.x 
52.2 

^        3.8  ' 
55.0      . 

,   3.6 

57.6 

3.1 


61.5 

62.7  * 

63.5  I 

^        0.3  ! 

0.3 
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62.7 

61.4 

59-6 
57.3 

54.6 

51-5 
48.2 

44.6 

40.8 


0.8 

x.3 

1.8  I 

a.3 

a.7 


3.x 
3.3 
3.6 
3.8 
3.7 


57^6' 

f ''  3.5 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

Dlftfor 
z  Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

Diff.for 
z  Hour 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Diff.for 
z  Hour 

of 
Long. 

Sid  Time 

of  Seinid. 

Passing 

Meridian. 

Geocentric 

Sezni- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

f           M 

Bright 
Limbs. 

h     m 

m 

h   m     s 

s 

0         r          »» 

w 

s 

»     •» 

^                                     ^"^ 

Apr.    2 

4  08.91 

2.380 

4  49  03.52 

153.04 

+  175808.3 

■H  157.4 

70.54 

16  05.5 

58  57-2 

I.          s. 

3 

506.45 

a.407 

5  50  41.64 

154.68 

18  24  26.3 

-   a7.4 

70.99 

16  08.6 

5908.7 

I.       N. 

4 

6  04.11 

2.39J 

6  52  27.68 

153.7a 

17  36 13.0 

—  212.2 

70.77 

16  10.4 

59  15.3 

I.       N. 

5 

700.94 

2.340 

7  53  23.39 

150.63 

15  37  03.1 

-379.5 

70.01 

16  10.7 

59  16.6 

I.       N. 

6 

7  56.27 

3.269 

8  52  48.81 

Z46.38 

12  36  46.9 

-  515.8 

68.93 

16  09.6 

59  12.6 

I.       N. 

7 

8  49.85 

2.197 

9  50  29,06 

Z42.02 

-f    84937.7 

—  612.9 

67.81 

x6  06.9 

59  02.6 

I.       N. 

8 

9  41.81 

2.136 

xo  46  31.70 

138.35 

4  32  10.4 

-667.1 

66.83 

1602.3 

58  45.8 

I.       N. 

9 

10  32.52 

2.092 

II  41  18.64 

135.76 

+    001  41.2 

-678.3 

66.11 

15  55.7 

58  21.9 

I.       N. 

lO 

II  22.41 

2.068 

12  35  17.20 

134.31 

-    42502.1 

—  648.9 

65.72 

15  47.6 

57  51.6 

I.       N. 

II 

12  11.92 

2.059 

13  28  52.43 

133.76 

-   8  32  36.4 

-583.4 

65.58 

15  37.9 

57  16.2 

II.      S. 

12 

i^  01.33 

2.059 

14  22  21.71 

133.7a 

- 12  07  47.4 

-488.1 

65.59 

15  27.4 

56  37-8 

II.  '   S. 

13 

13  50-75 

2.059 

15  15  51.63 

133.7a 

— 150008.0 

-370.5 

65.64 

15  17.0 

55  59.2 

II.     s. 

14 

14  40.10 

2.052 

1609  17.38 

133.31 

- 17  02  23.5 

-239.1 

65.59 

1507.1 

55  23.4 

II.     s. 

•      15 

15  29.16 

2.034 

17  02  25.45 

Z32.22 

-  18  10  38.8 

—  101.9 

65.39 

14  58.9 

54  53.0 

II.      s. 

i6 

16  17.64 

2.004 

17  54  58.48 

130.43 

-  18  24  06.6 

+   33.8 

64.99 

14  52.7 

54  30.3 

II.  N. 

17 

17  05.29 

1.966 

18  46  42.00 

Z28.Z4 

-  17  44  34.8 

+  162.3 

64.44 

14  49.0 

54  16.8 

II.  N. 

i8 

17  51.99 

1.926 

19  37  28.27 

"5.75 

— 16  15  41.6 

280.0 

63.84 

14  48.2 

54  »4.i 

II.  N. 

19 

18  37.79 

Z.892 

20  27  20.53 

Z23.7a 

— 1402  16.3 

384.7 

63.30 

14  50.6 

54  22.6 

II.  N. 

20 

19  22.93 

1.872 

21  16  32.66 

Z22.48 

-  II  09  51.5 

474.8 

62.95 

14  55.9 

54  42.0 

II.  N. 

31 

20  07.79 

1.870 

22  05  28.34 

Z22.40 

-    74437.2 

548.5 

62.88 

15  03.9 

55  1 1.3 

II.  N. 

22 

20  52.90 

1.893 

22  54  39.04 

Z23.77 

-    35337.4 

+  603.0 

63.17 

15  14.0 

55  48.8 

II.  N. 

23 

21  38.88 

1.943 

23  44  41.71 

Z26.75 

+    014  37.1 

633.8 

63.89 

15  25.8 

56  31.9 

11.  N. 

24 

22  26.37 

2.020 

0  36  15.70 

131.35 

42927.3 

634.8 

65.03 

15  38.2 

57  17-5 

II.  N. 

25 

23  16.01 

2.Z20 

I  29  58.34 

137.40 

83730.3 

598.7 

66.52 

15  50.3 

58  01.9 

1 

27 

0  08.24 

a.a34 

2  26  17.59 

Z44.29 

12  22  36.2 

519.1 

68.23 

16  01. 1 

58  41.2 

28 

I  03.22 

a.  345 

3  25  22.16 

150.96 

+  15  26  45.6 

+  394.1 

69.87 

1609.5 

59  12.3 

I.            S. 

29 

2  00.61 

2.430 

4  26  51.09 

Z56.06 

17  32  30.3 

228.9 

71.14 

16  15.1 

59  32.9 

I.         s. 

30 

2  59.49 

2.467 

5  29  50.19 

158.30 

18  26  24.0 

+   38.0 

71.72 

16  17.7 

59  42.2 

I.       N. 

May    I 

3  58.58 

2.448 

6  33  02.22 

157.14 

18  02  24.6 

-156.8 

71-51 

16  17.3 

59  41.0 

I.       N. 

2 

4  56.61 

2.38Z 

7  35  09.93 

153.1a 

16  23  20.8 

-  334.0 

70.61 

16  14.6 

59  30.9 

I.       N. 

3 

552.67 

2.288 

8  35  19.28 

147.5a 

-H  13  39  36.2 

-478.3 

69.28 

16  10.0 

59  M'l 

I.       N. 

4 

6  46.43 

3. 193 

9  33  10.10 

141.78 

100608.3 

—  582.0 

67.86 

16  04.2 

58  52.6 

I.       N. 

5 

7  38.05 

2.ZZ2 

10  28  52.45 

136.94 

5  59  32.6 

-644.1 

66.62 

15  57.4 

58  27.7 

I.       N. 

6 

8  28.02 

2.056 

II  22  55.56 

133.56 

+     I  36  II.O 

-666.3 

65.71 

15  50.0 

58  00.7 

I.       N. 

7 

9  16.96 

2.026 

12  15  56.49 

131.76 

-    24835.5 

-  651.7 

65.18 

15  42.1 

57  31.9 

I.       N. 

8 

10  05.46 

2.0Z9 

13  08  31. II 

131.3a 

-    70037.9 

—  603.2 

65.02 

15  33.9 

57  01.8 

I.       N. 

9 

10  54.00 

2.027 

14  01  07.57 

131.82 

-  10  47  07.3 

-  524.5 

65.11 

15  25.5 

56  30.7 

I.       N. 

10 

II  42.82 

2.042 

14  54  01.68 

132.69 

-13  56  51.7 

-420.3 

65.31 

15  16.9 

55  59.4 

I.       N. 

II 

12  31.96 

2.052 

15  47  M.67 

133-30 

-16  20  51. 1 

-296.9 

65.48 

•   1508.8 

5529.2 

II.  N. 

12 

13  21.20 

2.049 

16  40  33.78 

133.13 

-175252.3 

—  161.9 

65.46 

15  oi.i 

55  01.5 

II.  N. 

13 

14  10.17 

2.029 

17  33  36.51 

131.93 

-  18  29  58.6 

—   23.8 

65.21 

14  54.8 

54  38.0 

II.  N. 

14 

14  58.46 

1.993 

18  25  58.14 

129.74 

— 18  12  28.9 

+  109.9 

64.71 

14  50.0 

54  20.5 

II.  N. 

15 

15  45.74 

1-947 

19  17  19.49 

126.98 

— 17  03  26.6 

233.2 

64.05 

14  47.3 

54  10.9 

11.  N. 

16 

16  31.89 

1.900 

20  07  32.87 

124.19 

-150748.4 

342.5 

63.38 

14  47.2 

54  10.3 

II.  N. 

17 

17  17.02 

Z.863 

20  56  44.42 

121.93 

-  12  31  32.0    +436.2 

62.82 

14  49.8 

54  19.9 

II.  N. 
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AT  TRANSIT  OF  MOONS 

CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit. 

h     m 

Diff.for 
I  Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

Diff.for 
I  Hour 

of 
Long 

Geocentric 

Declination 

of 

Center. 

Diff.for 
1  Hour 

of 
Long. 

Sid.Time 

of  Semid. 

Passing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Bright 
Limbs. 

m 

h   m     8 

s 

0     1      " 

tt 

8 

f        n 

t        n 

May  17 

17  17.02 

1.863 

20  56  44.42 

121.93 

-  12  31  32.0 

+  436.8 

'    62.82 

14  49.8 

54  19.9 

II.  N. 

18 

18  01.44 

1.843 

21  45  13.66 

120.74 

—    92100.6 

513.7 

62.53 

14   55.4 

54  40.4 

II.  N. 

19 

18  45.67 

1.847 

22  33  31.23 

I2I.02 

-     542543 

574.0 

62.60 

15  03.9 

55  11.3 

II.  N. 

20 

19  30*36 

1.882 

23  22  16.33 

123.08 

-     14428.3 

6x4.8 

63.10 

15    14.9 

55  51-8 

II.  N. 

21 

20  16.26 

1-949 

0  12  14.22 

127.09 

4-    22546.8 

632.0 

64.11 

15   28.0 

56  40. 1 

II.  N. 

22 

21  04.15 

3.048 

I  04  12.38 

133.07 

-f    63707.9 

-f  619.0 

65.59 

15  42.5 

57  33.2 

II.  N. 

23 

21  54.78 

2.175 

I  58  54.77 

140.69 

10  35  47-5 

567.2 

67.45 

15   57.1 

58  26.9 

II.  N. 

24 

22  48.64 

a.313 

2  56  51.89 

149.10 

14  04  35.5 

468.7 

69.48 

16    10.6 

59  16.4 

ILN. 

25 

23  45.78 

a.  443 

3  58  06.40 

156.83 

16  44  08.2 

32X.X 

71.30 

16  21.5 

59  56.4 

27 

0  45.56 

2.3a9 

5  01  59.69 

162.02 

'  18  16  01. 1 

+  133.7 

72.53 

16  28.7 

60  22.6 

28 

I  46.64 

2.548 

6  07  10.86 

163. x6 

+  18  27  43.4 

-   75.4 

72.84 

16   31.4 

60  32.6 

1.       N. 

29 

2  47-31 

a.497 

7  "  57-50 

160.06 

17  16  51.5 

-  275.2 

72.17 

16  29.7 

60  26.4 

I.       N. 

30 

346.08 

2.396 

8  14  50.02 

153.96 

14  51  53-2 

-  442.6 

70.78 

16  24.1 

6005.9 

I.       N. 

31 

4  42.12 

2.274 

9  14  58.36 

146.70 

II  28  56.8 

-564.0 

69.07 

16  15.6 

59  34.9 

I.       N. 

Jane   i 

5  35-33 

2.162 

10  12  15.96 

139.95 

72708.6 

-  637.2 

67.45 

16  05.6 

58  57.6 

I.       N. 

2 

6  26.12 

a.073 

II  07  08.18 

134.69 

+    30459.1 

-666.7 

66.11. 

15  54-5 

58  17.4 

I.       N. 

3 

7  15.18 

2.0x9 

12  00  16.33 

131.30 

—    I  21  14.1 

-658.5 

65.23 

15  43.7 

57  37.4 

I.       N. 

4 

8  03.25 

1.99a 

12  52  25.22 

129.7a 

-    53733.1 

—  618. 1 

64.77 

15  33.3 

5659.3 

I.       N. 

5 

8  51.00 

1.990 

13  44  14.64 

129.60 

-   93157.5 

-  549-6 

64.69 

15  23.7 

56  24.0 

I.       N. 

6 

9  38.91 

2.004 

14  36  13.68 

130*42 

- 12  53  58.2 

-456.7 

64.84 

15  14.9 

55  51.7 

I.       N. 

7 

10  27.22 

2.022 

15  28  36.93 

131.50 

- 15  34  37.8 

-343.6 

65.07 

15  07.0 

55  22.9 

I.       N. 

8 

II  15.91 

2.034 

16  21  22.90 

132.20 

-  17  26  51.5 

—  2x5.6 

65.22 

15  00.2 

54  57.6 

I.       N. 

9 

12  04.71 

2.030 

17  14  15.42 

132.00 

—  18  26  04.0 

-   79.8 

65.15 

1454.3 

54  36.2 

II.  N. 

10 

12  53.20 

2.007 

18  06  49.09 

130.63 

— 18  30  40.7 

+   56.1 

64.82 

14  49.7 

54  19.2 

II.  N. 

II 

13  40.93 

X.968 

18  58  37-53 

128.27 

-  17  42  10.8 

184.6 

64.25 

14  46.5 

5407.6 

II.  N. 

12 

14  27.60 

X.920 

19  49  21.60 

125.36 

-  1604  42.5 

+  300.2 

63.55 

14  45.1 

54  02.4 

II.  N. 

13 

15  13.08 

X.872 

20  38  54.97 

122.49 

-  13  44  10.9 

399.5 

62.85 

14  45-7 

54  04.6 

ILN. 

14 

15  57.54 

1.835 

21  27  26.17 

120.28 

—  10  47  25.6 

481.3 

62.32 

14  48.6 

54  15.4 

II.  N. 

15 

1641.33 

1.818 

22  15  17.49 

1x9.24 

-   7  21  34.4 

545.0 

62.09 

M  54.1 

54  35.7 

II.  N. 

16 

17  25.02 

1.828 

23  03  02.64 

• 

1x9.83 

-    33353.4 

590.3 

62.28 

15  02.4 

55  06.0 

II.  N. 

17 

18  09.32 

1.869 

23  51  24.28 

122.33 

+   02757.9 

+  615.3 

62.95 

15  13.3 

55  46.0 

ILN. 

18 

18  55.03 

1.946 

0  41  11.22 

126.95 

4  35  13.8 

616  s 

64.16 

15  26.6 

5634.8 

ILN. 

19 

19  43.02 

2.058 

I  33  14.86 

133.69 

8  37  05.9 

587.1 

65.86 

1541.8 

57  30.4 

ILN. 

20 

20  34.07 

2.200 

2  28  22.65 

142.19 

12  19  46.2 

519.1 

67.94 

15  57.7 

58  29.1 

ILN. 

21 

21  28.71 

a-354 

3  27  o6.6i 

151.48 

15  26  03.7 

404.a 

70.15 

16  13.3 

5926.1 

ILN. 

22 

22  26.94 

2.493 

4  29  26.46 

159.85 

+  17  36  36.6 

+  240.6 

72.09 

16  26.8 

60  15.7 

ILN. 

23 

23  27.97 

2.582 

5  34  34.76 

165.17 

18  33  27.7 

+   38.6 

73.30 

16  36.6 

60  51.6 

25 

0  30.23 

2.594 

6  40  57-58 

165.90 

18  05  39.3 

-177.4 

73.46 

16  41.3 

61  09.1 

26 

I  31.85 

a.  530 

7  46  41.23 

162.06 

16  13  51.0 

-376.0 

72.60 

16  40.6 

61  06.3 

L       N. 

27 

2  31.26 

2.416 

8  50  12.20 

155.19 

13  10  35.9 

-  531.4 

71.03 

i6  34.5 

60  44.1 

1.       N. 

28 

327.68 

2.287 

9  50  43.40 

147.41 

+    91603.5 

-  631.8 

69.21 

1624.3 

60  06.7 

I.       N. 

29 

4  21. II 

2.170 

10  48  14.38 

140.39 

4  52  19.4 

-678.4 

67.53 

16  II. 4 

59  19.4 

I.       N. 

30 

5  12-05 

2.081 

II  43  15.58 

135-02 

-»-    0  19  25.4 

-679.2 

66.22 

15  57.4 

58  27.6 

I.       N. 

July    I 

6  01.23 

2.023 

12  36  31.07 

131.58 

—   4  06  10.1 

-643.4 

65.34 

15  43.2 

57  35.9 

L       N. 

2 

649.40 

1.996 

132845.98 

129.92 

-    8  II  23.5 

-  578.4 

64.91 

15  30.1 

56  47.6 

L       N. 
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AT  TRANSIT  .OF  MOON'S 

CENTER  OVER  -THE  MERIDIAN  OF  WASHINGTON. 

Date. 

1 

Mean  Time 

of 

Transit 

Diff.for 
I  Hour 

of 
Long 

Right 

Ascension 

of 

Center. 

Diff.for 
I  Hour 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Diflf  for 
1  Hour 

of 
Long. 

Sid.Time 

of  Semid. 

Passing 

Meridian. 

Geocentric 
Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Bright 
Limbs. 

h     m 

m 

h    m     s 

s 

0      •      •> 

»■ 

s 

•          n 

»» 

July    2 

6  49.40 

1.996 

13  28  45.98 

129.92 

-    8  II  23.5 

-  578.4 

64.91 

15    30.1 

56  47.6 

I.       N. 

3 

7  37-21 

1.991 

14  20  38.45 

129.63 

-  "4550.7 

-490.2 

64.79 

15    18.4 

56  04.8 

I.       N. 

4 

8  25.07 

1.999 

15  12  34.88 

130.15 

—  14  41  06.2 

-  383-1 

64.87 

15   08.5 

55  28.3 

I.       N. 

5 

9  13.20 

2.01 1 

16  04  47.09 

130.84 

-  16  50  25.9 

—  261.3 

64.99 

1500.3 

54  58.2 

I.       N. 

6 

10  01.54 

a.oT5 

16  57  11.63 

131.09 

- 18  08  58.6 

—  130.2 

65.00 

14  53-9 

54  34-6 

I.       N. 

7 

10  49.81 

2.005 

17  49  32.48 

130.47 

-  18  34  08.9 

+      4-4 

64.79 

14  49.0 

54  16.9 

I.       N. 

8 

II  37.64 

1.978 

18  41  26.56 

128.86 

—  18  0600.0 

135-4 

64-34 

14  45.7 

54  04.9 

I.       N. 

9 

12  24.65 

1.938 

19  32  31.69 

126.46 

-16  47  15.9 

256.4 

63-72 

14  44.0 

53  58.5 

11.  N. 

lO 

13  10.61 

Z.892 

20  22  33.41 

123.69 

-  14  42  57.6 

362.4 

63.01 

14  43.8 

53  57.9 

II.  N. 

II 

13  55-48 

1.849 

21  II  29.54 

121.09 

-I  I  59  40.8 

450.8 

62.37 

14  45-3 

54  03.5 

II.  N. 

12 

14  39-45 

1.818 

21  59  31.33 

119.24 

-    84453.0 

•f  520.0 

61-93 

14  48.7 

54  15.9 

II.  N. 

13 

15  22.90 

1.807 

22  47  02.40 

118.60 

—    50610.3 

569.4 

61.82 

14  54-1 

54  35-9 

II.  N. 

M 

16  06.41 

1.833 

23  34  36.72 

119.56 

—    I  1203.2 

598.5 

62.14 

15  01.9 

5504.1 

II.  N. 

15 

16  50.67 , 

1.871 

0  22  56.23 

122.41 

+    24935.4 

605.8 

62.94 

15  11.9 

55  40.8 

II.  N. 

i6 

17  36.48 

1.95a 

I  12  48.45 

127.30 

64913-5 

587.7 

64.24 

15  24.1 

56  25.7 

II.  N. 

17. 

18  24.64 

a.067 

2  05  09.46 

134.19 

+  10  35  41.9 

+  538.9 

66.01 

15  38.3 

57  17.9 

II.  N. 

i8 

19  15.89 

a.2o8 

3  00  22.38 

142.67 

13  55  23-1 

452.6 

68.11 

15  53-9 

58  15-0 

II.  N. 

19 

20  ia68 

a.  358 

3  59  15-56 

151.73 

16  31  55.7 

322.6 

70.^28 

1609.7 

59  13.1 

II.  N.     1 

20 

21  08.94 

a.491 

501  37.11 

159.71 

180737.5 

+  149.3 

72.12 

16  24.4 

6006.8 

II.  N. 

21 

22  09.83 

a.  573 

6  06  37.16 

164.63 

18  27  03.8 

-    55.9 

73.22 

z6  36.2 

60  5ao 

II.  N. 

22 

23  11.84 

9.582 

7  12  44.60 

165.22 

+ 17  2200.3 

—  268.0 

73.30 

16  43.4 

6i  16.7 

24 

0  13.22 

a.  52a 

8  18  13.79 

161.61 

14  55  46.0 

-  456.7 

72.46 

16  45.1 

61  22.7 

25 

I  12.56 

a.  4 18 

9  21  40.50 

155.32 

II  2306.0 

-597.1 

70.99 

16  40.7 

61  06.9 

I.       N. 

26 

209.17 

a.3ox 

10  22  23.52 

148.26 

7  05  56.0 

-678.6 

69.34 

16  31.3 

60  32.2 

I.       N. 

27 

3  03.08 

a.  195 

II  20  23.16 

141.89 

+    22749.1 

-703.x 

67.83 

16  18.0 

5943.3 

I.       N. 

28 

3  54-72 

2.1x3 

12  16  06.56 

X3&98 

—    2  10  12.3 

—  680.0 

66.65 

1602.4 

58  46.7 

I.       N. 

29 

4  44-73 

2.059 

13  10  12.02 

133.7a 

-    631  17.1 

—  620.2 

65.88 

15  46.7 

57  48.2 

I.       N. 

30 

5  33.74 

2.029 

1403  17-53 

131.94 

—  10  22  45.8 

-  533.3 

65-43 

15  31.4 

56  52.5 

I.       N. 

31 

6  22.27 

t.017 

14  55  53-73 

131.20 

-133522.1 

—  426.9 

65.25 

15  17.9 

56  02,8 

I.       N. 

Aug.    I 

7  10.64 

2.014 

15  48  20.04 

131.02 

-  16  02  25.6 

-306,4 

65.18 

15  06.6 

55  21.2 

I.       N. 

2 

7  58.95 

• 

2. 01 1 

164043.12 

130.86 

-173923.5 

-177.2 

65.08 

14  57.6 

54  48.3 

I.       N. 

3 

8  47.12 

3.001 

17  32  57.81 

130.26 

-182343.6 

—    44.3 

64.87 

14  51-0 

54  24.1 

I.       N. 

4 

9  34-92 

1.980 

18  24  50.56 

129.00 

- 18  15  00.7 

+    87.1 

64.48 

14  46.7 

54  08.2 

I.       N. 

1 

5 

10  22.09 

1.948 

19  16  04.73 

127.08 

—  17  1502.2 

211. 3 

63.92 

14  44.4 

53  59-8 

I.       N.     1 

6 

II  08.38 

1.909 

20  06  26.78 

124.7a 

-152741.9 

323-1 

63.26 

14  43-9 

53  58.0 

I.       N. 

7 

II  53-72 

1.869 

20  55  50.87 

122.33 

- 12  5841.4 

+  419.0 

62.61 

14  45-1 

54  02.2 

I.  II.  N. 

8 

12  38.17 

X.836 

21  44  21.51 

120.34 

-    95501.9 

496.0 

62.10 

14  47-7 

54  12.0 

11.  N. 

9 

13  21.98 

1.817 

22  32  13.86 

119.20 

-   62435.5 

55a.  7 

61.81 

1451.8 

5427.1 

II.  N. 

10 

14  05.56 

1. 819 

23  19  52.70 

119.27 

-     23547.5 

587.8 

61.87 

14  57-4 

54  47.8 

11.  N. 

II 

14  49.47 

i.'845 

0  07  50.73 

120.85 

+    1  22  30.5 

599-9 

62.35 

15  04.7 

55  14-3 

II.  N. 

12 

15  34-33 

1.899 

0  56  46.51 

124.10 

+    5  20  50.6 

+  587.4 

63.27 

15  13-5 

55  46.8 

II.  N. 

13 

16  20.85 

Z.982 

I  47  21.67 

129.11 

9  08  49.2 

547-4 

64.63 

15  24-0 

56  25.5 

II.  N. 

14 

17  09.69 

2.092 

2  40  16.93 

135.73 

12  34  36.7 

475-9 

66.36 

15  36.2 

57  10.0 

II.  N. 

15 

18  01.40 

2.219 

3  36  04.80 

143.38 

152443.4 

368.5 

68.27 

15  49-5 

57  59-0 

II.  N. 

16 

18  56.22 

a.  347 

4  34  59-50 

151.07 

-f  17  24  19.5 

+  223.3 

70.14 

16  03.6 

58  50.2 

II.  N. 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON 

Date. 

Mean  Time 

of 

Transit. 

DifiEfor 
z  Hour 

of 
LonK. 

RiRht 

Ascension 

of 

Center. 

Diff.for 
I  Hour 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Diff  for 
I  Hour 

of 
Loni?. 

SidTime 

of  Semid 

Passing 

Meridian 

Geocentric 
Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Bright 
Limbs. 

h     m 

m 

h  m      s 

s 

0            •            tf 

»• 

s 

<      •> 

. 

II. k 

,  Aug.  16 

18  56.22 

2.347 

4  34  59.50 

151.07 

+  17  24  19.5 

+  223.3 

70.14 

16  03.6 

58  50.2 

17 

19  53.89 

a.45a 

5  36  45.59 

157.40 

18  1852.3 

+    44.5 

71.61 

16  17.0 

59  39.8 

II.  N. 

x8 

20  53.57 

a.511 

640  32.51 

160.95 

17  57  15-5 

-  154.4 

72.38 

16  28.6 

60  22.5 

II.  N. 

19 

21  53-97 

9,y.z 

7  45  02.97 

161.00 

16  15  40.0 

-  351.0 

72.33 

16  37.0 

60  53.1 

II.       S. 

20 

22  53.74 

3.46a 

8  48  55.65 

157.96 

13  20  II. 2 

-  519.7 

71.57 

i6  40.7 

61  06.7 

II.       S. 

21 

23  51.88 

9.380 

9  51  10.08 

153.06 

+    9  26  20.9 

—  640.3 

70.38 

'   16  39.0 

61  00.5 

23 

0  47.93 

3.291 

10  51  18.71 

147.69 

4  55  44.0 

-  703-0 

69.10 

16  32.0 

60  34.8 

24 

I  41.92 

3.2X1 

II  49  23.86 

143.89 

+    0  II  30.1 

-709.3 

67.96 

16  20.5 

59  52.7 

I.       N. 

25 

2  34.21 

XZ49 

12  45  46.10 

139.17 

-    42514.4 

-667.3 

67.09 

16  06.0 

58  59.5 

I.       N. 

26 

3  25.23 

3.106 

134052.55 

136.55 

-    8  37  24.0 

-588.8 

66.50 

15  50.2 

58  01.2 

I.       N. 

27 

4  15.41 

3.078 

14  35  07.97 

134.85 

—  12  12  21. 1 

-  483.0 

66.12 

15  34.4 

57  03.5 

I.       N. 

28 

505.03 

3.058 

15  28  49.79 

133.68 

-15  01  30.7 

-360.7 

65.87 

15  20.1 

56  10.6 

I.       N. 

29 

5  54.22 

3.041 

16  22  05.86 

133.65 

- 16  59  37.8 

-328.8 

65.61 

15  07.7 

55  25.5 

h       N. 

30 

6  42.96 

3.020 

17  14  55.02 

131.40 

—  18  04  1 1.9 

-  93.8 

65.27 

14  58.0 

54  49.8 

I.       N. 

3J 

7  31.13 

.   1.993 

18  07  09.75 

139.76 

-» 18  14  58.4 

+  39.3 

64.81 

14  51.1 

54  24.5 

I.       N. 

Sept.  I 

8  18.57 

1.959 

18  58  40.10 

137.71 

-17  33  41.5 

+  165.8 

64.22 

14  47.0 

5409.2 

I.            S. 

2 

905.13 

1.921 

1949  18.31 

125.45 

—  16  03  48.4 

281.7 

63.56 

14  45-3 

54  03.3 

I.            S. 

3 

9  50.79 

1.884 

20  39  01.97 

133.33 

-13  50  14.5 

383.6 

62.91 

14  46.0 

54  05.6 

I.            S. 

4 

10  35.64 

1-854 

21  27  56.56 

131.41 

-105909.3 

468.8 

62.37 

14  48.5 

54  15.0 

I.            S. 

5 

II  19.89 

Z.836 

22  16  15.40 

130.31 

-    7  37  45-3 

534.8 

62.05 

14  52.6 

54  30. 1 

•mm                                                                                   ^^ 

I.          s. 

6 

12  03.89 

X.834 

23  04  19.47 

130.23 

-    35410.7 

+  579.4 

62.01 

14  58.0 

54  50.0 

I.  ILN. 

7 

12  48.10 

1.853 

23  52  35.90 

121.37 

+    0  02  34.9 

600.3 

62.33 

150415 

55  13.6 

II.  N. 

8 

13  33.04 

1.895 

0  41  36.28 

123.90 

4  02  36.7 

595.3 

63.04 

15  11.9 

55  40.6 

II.  N. 

9 

14  19.27 

Z.96Z 

I  31  54.37 

127.83 

7  55  02.7 

561.9 

64.11 

15  20.0 

56  10.5 

II.  N. 

10 

15  07.34 

3.048 

2  24  02.72 

133.05 

II  27  59.4 

497.4 

65.52 

15  28.9 

5643.3 

II.  N. 

II 

15  57.68 

a.  149 

3  18  27.67 

139.14 

+  14  28  36.8 

+  400.0 

67.13 

15  38.6 

57  18.6 

II.  N. 

12 

16  50.50 

3.253 

4  15  22.43 

145.38 

16  43  35.0 

269.4 

68.71 

15  48.7 

57  56.1 

II.  N. 

13 

17  45.70 

3.343 

5  M  39-88 

150.83 

18  00  09.7 

+  109.1 

70.06 

15  59-2 

58  34.4 

II.  N. 

M 

18  42.74 

3.404 

6  15  48.51 

154.50 

18  08  06.9 

-  71.7 

70.92 

16  09.4 

59  1 1.7 

II.  N.  S. 

15 

19  40.77 

3.425 

7*1756.47 

155.74 

17  02  06.8 

-  257.6 

71.18 

16  18.5 

59  45.2 

II.       S. 

16 

20  38.81 

3.406 

8  20  04.58 

154-58 

+  144346.9 

-  429.9 

70.85 

16  25.5 

60  10.7 

II.       S. 

17 

21  36.02 

3.359 

9  21  23.09 

151.75 

II  22  22.8 

-  570.3 

70.10 

16  29.2 

6024.5 

II.       S. 

18 

22  31.92 

3.300 

10  21  23.21 

148.33 

71342.0 

-664.7 

69.20 

16  29.0 

60  23.6 

II.       S. 

19 

23  26.42 

3.  344 

II  19  58.71 

144.83 

+    23740.3 

-  706.5 

68.33 

16  24.3 

60  06.9 

21 

0  19.69 

3.198 

12  17  19.86 

142.07 

—    2  04  31.0 

-696.0 

67.67 

16  15.8 

59  35.2 

22 

I  12.01 

3. 164 

13  1344.14 

140.07 

—   63301.0 

-  639.4 

67.20 

16  03.9 

58  51.7 

I.       N. 

23 

2  03.65 

3.141 

14  09  28.01 

138.65 

—  10  31  08.6 

-  546.0 

66.90 

15  50.0 

5800.8 

I.       N. 

24 

2  54.79 

3. 131 

15  04  41.27 

137.46 

—  13  46  21.9 

-426.7 

66.66 

15  35-5 

57  07.4 

I.        N. 

25 

3  45-44 

3.099 

15  59  24.80 

136. 1 1 

-  16  1029.5 

-  292.2 

66.39 

15  21.6 

5616.3 

I.       N. 

26 

4  35.47 

8.069 

16  53  31-36 

134.34 

^  17  39  22.8 

-  151-8 

65.99 

1509.3 

55  31-5 

I.        N. 

27 

5  24.69 

2.031 

17  46  49.28 

132.07 

-  18  12  13.4 

-  13.2 

65.44 

14  59-5 

54  55-3 

I.       N. 

28 

6  12.91 

1.986 

18  39  07.06 

129.38 

-  17  50  55.8 

-f  u8.i 

64.75 

14  52.4 

54  29-3 

I.            S. 

29 

7  00.02 

1.939 

19  30  17.92 

126.54 

-16  39  13.2 

238.3 

63.98 

1448.3 

54  M-4 

I.            S. 

30 

7  46.03 

1.896 

20  20  22.68 

123.92 

—  14  42  03.0 

345.1 

63-25 

14  47.2 

54  10.2 

I.             S. 

Oct.     I 

1 

8  31.10 

1.862 

21  09  30.69 

121.87 

120513.3 

+  436.4 

62.65 

1448.8 

54  16. 1 

I.          s. 
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AT  TRANSIT  OF  MOON  S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 

1    Data. 

Mean  Time 

of 
Transit 

DifF.for 
I  Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

DifF.for 
I  Hour 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Diflf.for 
I  Hour 

of 
Long. 

Sid.Time 

of  Semid. 

Passing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

1 

Bricbt 
Limbi. 

'                       1 

% 

h     m 

m 

h   m     8 

8 

0     t      t» 

»• 

s 

w 

•           H 

Oct.    I 

8  31.10 

z.86a 

21  09  30.69 

X3I.87 

-1205  13.3 

+  436.4 

62.65 

14  48.8 

54  16. 1 

I.          s. 

2 

9  15.51      1.84a 

21  57  59.23 

12a  68 

-    85511.9 

510.7 

62.26 

14  52.7 

5430.5 

I.          s. 

3 

9  59.66      Z.841 

2246  12.33 

X30.61 

-    5  19  ".7 

565.9 

62.19 

14  58.7 

5452.2 

L            S. 

4 

10  44.04      1.861 

23  34  38.96 

131.83 

-    12524.7 

599.1 

62.46 

15  05.9 

55  19.0 

I.            S. 

5 

II  29.18 

X.904 

023  51.13 

124.42 

+    2  36  40.8 

606.8 

63.10 

15  14.0 

55  48.9 

1.            S. 

6 

12  15.62       X.969 

I  14  21.43 

128.33 

+    63605.8 

+  585.0 

64.13 

15  22.7 

56  20.5 

II.  N. 

7 

13  03.84 

a.053 

2  06  39.60 

133.34 

10  20  18.0 

530.1 

65.45 

15  31.3 

56  52.0 

II.  N. 

8 

13  54-23 

a.  147 

3  01  07.41 

139.03 

133531.1 

439.9 

66.94 

15  39.6 

57  22.2 

II.  N. 

9 

14  46.89 

3.240 

3  57  52.22 

144.62 

1607  35.1 

314-8 

68.38 

15  47.2 

57  50.6 

II.  N. 

zo 

15  41.61      a.3z6 

1 

4  56  41.28 

149-aa 

17  43  24.4 

+  X59.9 

69.57 

15  54.4 

58  16.6 

II.  N. 

XI 

1 
16  37.83      a.36a 

5  57  00.00 

151.98 

+  18  12  55.5 

-   14.5 

70.28 

16  00.8 

58  40.3 

II.  N. 

Z2 

17  34*70      a«370 

6  57  57.99 

152.47 

17  31  06.6 

-194.0 

70.42 

1606.4 

5901.1 

II.       S. 

13 

l8  31.34  j    a. 345 

7  58  42.29 

150.93 

153909.0 

-362.5 

70.04 

16  II.O 

59  17.9 

II.       S. 

14 

19  27.07  j    2.398 

8  58  32.24 

X48.09 

12  44  27.6 

-505.5 

69.33 

16  14.3 

5929.6 

II.       S. 

15 

20  21.58 

3.345 

9  57  08.15 

144.92 

8  59  33.9 

—  613.3 

68.49 

16  15.5 

59  34.4 

11.       S. 

i6 

21  14.88  1    a.199 

10  54  31.45 

142.15 

+   4  40  30.0 

-675.6 

67.76 

16  14.5 

5930.5 

II.       S. 

17 

22  07.25      a.i68 

IT  50  58.48 

140.26 

+   05  14.6 

-693.9 

67.23 

16  ia6 

5916.4 

II.       S. 

i8 

22  59.05      a.  152 

12  46  51.65 

139-32 

-   42747.7 

-664.9 

66.96 

16  04.0 

58  52.1 

II.       S. 

19 

23  50.62  ;    3.148 

1342  31.12 

139.07 

—   84106.6 

-  595.1 

66.88 

1554.8 

58  18.4 

21 

042.15 

3.147 

14  38  08.12 

139-02 

— 12  1927.5 

-  491.3 

66.89 

15  43.8 

57  38.0 

22 

133.63 

3. 141 

15  3341.35  '    '38.65 

-  15  10  59.8 

-  363.0 

66.84 

15  31.8 

5654-0 

I.       N. 

23 

2  24.80 

3.I2X 

16  28  56.99      137.49 

-  17  08  03.3 

—  3ao.9 

66.62 

15  19.9 

56  10.0 

1.       N. 

24 

3  15-32 

3.085 

17  23  32.97 

135.34 

-  18  07  20.5 

-  75.8 

66.15 

1508.9 

5529.7 

I.       N. 

25 

4  04.80  i    2.03S 

18  17  06.17 

132.31 

-180929.3 

+  63.5 

65.44 

14  59-7 

54  56.1 

I.           S. 

26 

4  52.95 

i-9n 

19  09  19.72 

138.79 

—  17  1804.9 

19X.3 

64.59 

14  53.1 

5431.6 

1.           S. 

27 

5  39.68 

1.919 

20  00  07.94 

125.29 

-  15  38  32.6 

+  303-9 

63.70 

14  49.2 

54  17.2 

I.         s. 

28 

6  25.11 

1.870 

20  49  37.87 

122.34 

-  13  17  09.2 

400.3 

62.91 

14  48.3 

54  14.2 

I.         s. 

29 

709.55 

X.837 

21  38  08.18 

iao.39 

—  102028.4       480.3 

62.36 

14  50.5 

54  22.3 

I.         s. 

30 

7  53.47  1   1.826 

22  26  06.61 

119.73 

-    65512.9         543.1 

62.14 

14  55.5 

54  40.7 

I.         s. 

31 

1 

8  37-42 

1.841 

23  14  07.47 

120.61 

—     30831.0 

587.1 

62.31 

15  03.0 

5508.2 

I.         s. 

Nov.    I 

9  22.05 

1.883 

0  02  49.10 

123.14 

+    051  33.2 

+  609.3 

62.91 

15  12.4 

55  42.6 

I.         s. 

2 

10  08.01 

1.954 

0  52  51.22 

127.30 

4  55  19.2 

604.6 

6394 

15  23.0 

56  21.7 

I.         s. 

3 

10  55.94 

a.045 

I  44  51.09 

132.90 

8  50  58.9 

567.7 

65.34 

1    15  34-0 

57  02.1 

I.         s. 

4 

II  46.30 

3.154 

2  39  17.80 

139.43 

12  24  25.6 

492.9 

66.98 

15  44.6 

57  40.7 

I.         s. 

5 

12  39.32 

3.363 

3  36  24.04 

146.01 

151952.3 

377.7 

68.61 

1553.8 

58  14.9 

IL  N.  S. 

!            6 

13  34.78 

a-354 

4  35  57-32 

151.46 

+ 17  21  36.6 

+  335.4 

69.98 

1 

;     16  01.4 

5842.5 

II.  N.  S. 

7 

14  31.98  1   a.406 

5  37  15.81 

154.60 

18  16  46.4 

+  47.3 

70.80 

1606.8 

59  02.2 

II.      S. 

8 

1 

15  29.87     2.409 

6  39  14.74 

154.79 

17  58  19.7 

-  X39.3 

70.92 

1609.9 

59  13.9 

IL      S. 

9 

16  27.26 

3.368 

7  40  44.51 

152.30 

z6  26  50.5 

-  314.7 

70.37 

16  II. 2 

59  18.3 

IL      S. 

10 

17  23.26 

3.298 

8  40  51.70 

148.13 

135007.0 

-  463.3 

69.38 

16  10.6 

5916.5 

II.       S. 

II 

1 
18  17.50  '   a.222 

93911.39 

143.56 

-f  lO  21  05.2 

-  575.2 

68.26 

1608.7 

5909.5 

IL       S. 

12 

19  10.04     3.157 

10  35  47.54 

139.63 

6  15  22.1 

-646.5 

67.27 

16  05.6 

58  57.9 

IL      S. 

13 

20  01.24  '    s.'i3 

11  31  04.10 

136.98 

+     14922.3 

-676.7 

66.56 

16  01.4 

58  42.2 

IL      S. 

14    20  51.66     2.093 
1^1  21  41.88     a.094 

12  25  34.64 

135.80 

-     24036.7     -666.7 

66.20 

15  55.8 

58  22.1 

IL       S. 

13  19  52.40     135.86 

—    6  58  54.4   —  618.6 

i 

66.16 

1549-2 

57  57.6 

IL       S. 

MOON-CULMINATIONS,  1903. 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

Diff.for 
z  Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

Diff.for 
I  Hoar 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Difr.for 
X  Hour 

of 
Long. 

Sid.  Time 

of  Semid. 

Passing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Bright 
Limbs. 

h     m 

m 

h   m    s 

a 

0           *             M 

ff 

a 

*       ■« 

»• 

Nov.  15 

21  41.88 

2.094 

13  19  52.40 

135-86 

-        65854.4 

-  6x8.6 

66.16 

15  49.2 

57  57-6 

II.      s. 

x6 

22  32.30 

3.X08 

14  14  22.38 

136.71 

-    10   50   52.6 

-  535.7 

66.32 

15  41.3 

57  28.8 

II.      s. 

17 

23  23.10 

2.124 

15  09  15.46 

137.68 

-140336.3 

-4«3.5 

66.54 

15  32.5 

56  56.4 

19 

0  14.19 

2.130 

16  04  25.46 

138.02 

-    1626    51.4 

—  290.0 

66.64 

15  23.1 

56  22.0 

20 

I  05.18 

2.Z16 

16  59  30.31 

137.18 

-175405.3 

-  X45«a 

66.45 

15  13.7 

55  47.3 

21 

I  55.58 

a.079 

17  53  58.59 

134.96 

-  18  22  58.5 

+     0.1 

65.94 

15  04.8 

55  14.8 

I.         s. 

22 

244.84 

2.024 

18  47  19.24 

131.60 

- 17  55  14-7 

X36.6 

65.15 

14  57.1 

5446.9 

I.         s. 

23 

3  32.63 

1.958 

19  39  10.94 

127.65 

- 16  35  45-1 

258.  z 

64.21 

14  51.4 

54  25.7 

I.          s. 

24 

4  18.84 

1.894 

20  29  27.52 

123.80 

-  14  31  08.6 

36X.8 

63.26 

14  48.1 

54  13.5 

I.         s. 

25 

5  03.63 

X.842 

21  18  18.94 

120.66 

—  II  48  44.2 

447.2 

62.47 

14  47.5 

54  ".4 

I.         s. 

26 

5  47.40 

1.8x0 

22  06  08.95 

118.74 

-    83546.6 

+  514-8 

61.98 

14  50.0 

54  20.2 

I,          s. 

27 

6  30.72 

1.805 

22  53  31.70 

118.44 

—   4  59  18.0 

564.8 

61.89 

14  55.4 

54  40.2 

I.          s. 

28 

7  14.27 

1.830 

23  41  08.60 

119.97 

—    I  06  25.9 

596.3 

62.26 

15  03.7 

55  10.9 

I.         s. 

29 

7  58.82 

1.888 

0  29  45.67 

123.46 

+    25454.6 

606.4 

63.14 

15  14.6 

55  50.9 

I.          s. 

30 

8  45.17 

1.979 

I  20  10.40 

128.90 

655  10.2 

589.8 

64.50 

15  27.3 

56  37.5 

I.         s. 

Dec.    I 

934-03 

a.097 

2  13  07.01 

136.04 

+  1042  16.3 

+  539.4 

66.26 

15  4I-I 

57  28.0 

I.         s. 

2 

10  25.97 

2.232 

3  09  08.28 

144.15 

14  01  14.2 

448.1 

68.24 

15  54.6 

58  17.9 

I.         s. 

3 

II  21.13 

2.362 

4  08  23.48 

151.95 

16  34  51.6 

3x2.7 

70.10 

16  06.9 

59  02.6 

I.         s. 

4 

12  19.06 

2.459 

5  10  26.25 

157.81 

18  06  08.2 

+  138.2 

71.48 

16  16.4 

59  37.7 

II.      s. 

5 

13  18.71 

2.500 

6  14  10.74 

1G0.23 

18  22  19.7 

-    59.1 

72.08 

16  22.4 

59  59.9 

II.      s. 

6 

14  18.53 

a-475 

7  18  06.02 

158.73 

+  17  19  03.5 

-254.8 

71.79 

16  24.6 

60  07.8 

II.      s. 

7 

15  17.08 

2.398 

8  20  45.48 

154.14 

15  01  56.7 

-424.9 

70.77 

16  23.1 

60  02.1 

II.      s. 

8 

16  13.45 

2.297 

9  21  13.56 

148.09 

iz  44  42.9 

-  553.8 

69.36 

16  18.4 

59  45.0 

II.      s. 

9 

1707.39 

a.199 

10  19  15.08 

142.18 

7  45  15. 1 

-636.x 

67.94 

16  II. 5 

59  19.9 

II.      s. 

zo 

17  59.18 

2.121 

II  1507.75 

137.48 

+    32201.4 

-673.1 

66.79 

16  03.4 

58  49.9 

11.      s. 

II 

18  49.44 

2.072 

12  09  28.11 

134.51 

-    10753.4 

—  670.x 

66.03 

15  54-6 

58  17.6 

II.     s. 

Z2 

19  38.87 

2.052 

13  02  58.54 

133.30 

—   52920.5 

—  63X.6 

65.68 

15  45.7 

57  44-8 

II.      s. 

13 

20  28. 1 1 

2.055 

13  56  17.47 

133.47 

—   9  28  56.0 

-  561.5 

65.67 

15  36.8 

57  12.4 

II.      s. 

14 

21  17.61 

2.072 

14  49  52.27 

134.50 

-Z25451.1 

-  463.8 

65.86 

15  28.3 

56  41.0 

II.      s. 

15 

22  07.56 

2.090 

15  43  54.22 

135.62 

- 15  36  59-3 

-343.5 

66.09 

15  20.1 

56  10.7 

II.      s. 

16 

22  57.85 

2.098 

16  38  16.25 

136.05 

- 17  27  34.0 

-207.4 

66.15 

15  12.Z 

55  41..7 

II.      s. 

17 

23  48.08 

2.085 

17  32  35.10 

135. a8 

- 18  21  56.9 

—   64.x 

65.94 

1504.7 

55  14-5 

19 

0  37.72 

2.048 

18  26  18.34 

133.10 

- 18  19  13.7 

+   76.6 

65.39 

14  58.0 

54  50.1 

20 

I  26.25 

1.993 

19  18  54.52 

129.77 

— 17,2209.6 

306.4 

64.58 

14  52.4 

54  29.3 

I.         s. 

21 

2  13-31 

1.928 

20  zo  02.51 

125.86 

- 15  36  24.5 

319.3 

63.63 

14  48.2 

54  13.7 

I.          s. 

22 

2  58.82 

1.865 

20  59  36.86 

122.08 

-130920.3 

+  413.6 

62.70 

14  45.8 

54  05.0 

I.         s. 

23 

3  42.95 

1.815 

21  47  48.39 

119.06 

- 10  08  54.7 

486.2 

61.96 

14  45.6 

54  04.5 

I.          s. 

24 

4  26. 1 1 

1.786 

22  35  02.01 

1x7.32 

—    6  42  56.6 

540.6 

61.56 

14  48.1 

54  13-3 

I.          s. 

25 

5  08.91 

1.785 

23  21  53.32 

117.26 

-    2  58  55.0 

576.5 

61.57 

14  53.2 

54  32.5 

I.          s. 

26 

5  52.06 

1.816 

0  09  05.72 

1x9.12 

+   05546.7 

593-6 

62.09 

15  01.4 

55  02.5 

I.          s. 

27 

6  36.36 

Z.882 

0  57  27.91 

X23.08 

+    4  53  10.6 

+  589.4 

63.13 

15  12.4 

55  42.9 

I.          s. 

28 

7  22.67 

1.983 

I  47  50.64 

129. x6 

8  43  50.0 

559.0 

64.69 

15  25.9 

56  32.5 

I.          s. 

29 

8  11.79 

2.1x4 

2  41  02.23 

137.08 

12  15  55.3 

495.3 

66.66 

15  41.3 

57  28.6 

I.          s. 

30 

9  04.31 

2.264 

3  37  38.92 

146.07 

15  14  38.2 

391.0 

68.83 

15  57-3 

58  27.4 

I.          s. 

31 

10  00.42 

2.409 

4  37  51.26 

154.76 

+ 17  22  46.5 

+  242.3 

70.86 

16  Z2.6 

59  23.6 

I.          s. 
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FIXED  STARS,  1903. 

(CONSTANTS  OF  STRUVB  AND  PETERSO 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTCMJ. 


Mean 
Solar 
Data. 


Jan.    x.o 

II.O 
2X.O 

30.9 

Feb.    9-9 

19-9 
Mar.  x«9 

ZZ.8 

2X.8 

3Z.8 

Apr.  10.7 
20.7 

30-7 

May  10.7 

ao.6 

30.6 

June  9-^ 
19.6 
29.5 

July    9-5 

X9.5 

I  29.4 

Aug.   8-4 

18.4 

28.4 

Sept.  7-3 
17-3 
27-3 

Oct.  7-3 
17.2 

27.2 

Nov.   6.2 

I  16. 1 

26.1 
I  Dec.    6.1 

z6.z 
26.0 


ff  Sagittarii. 


Right 


Declina- 
tion 
SnUh. 


m 


1849 


'—2624 


36.0 


s 

13-95 
14.09 

X4.27 

14.48 

14-73 

14^9 

15.28 

15-58 

15-89 
16.21 

16.53 
16.85 

17.16 

17.46 

17-74 

Z8.0X 
18.24 
Z8.44 

18.59 
X8.71 

18.77 
18.79 

18.76 

Z8.69 

18.57 

Z8.42 
Z8.24 
Z8.05 
17.85 
17.65 


.14 

.iS 
.ai 

•as 

.a6 

.a9 

.30 
.31 
.3a 
.3a 

.3a 

•31 
.30 
.a8 

•a? 

.as 
.ao 

•15 

.12 
.06 

•02 

.03 
.07 

•  xa 

•15 

.z8 
.19 
.ao 
•ao 
.18 


55-2 
I  54-9 
I  54.6 

I  54-3 
I  54.0 


«>.3 
0.3 
0.3 
0.3 
0.3 


53-7 
53.3 
530 
5^.6 
52.1 


0.4 
0.3 
0.4 

0-5 
0.4 


51-7 
'  51.2 

i  50-7 

50-3 
I  49.9 

49.6 

49-4 
49.3 
49.3 
49.5 


0-3 
0.5 
0.4 
0.4 
0.3 


o.a 


0.1 


0.0 


0.2 


50  Draconis. 


Right 
AacaMJon. 


Declina- 
tion 
North. 


m 


h 
1849 


o.a 


49-7 
50.0 

50.4 
50.8 

51.2 


0.3 

0.4 
o.f 

0.4 
0.4 


51.6 

5X-9 
52.2 

52.4 

52.4 


0.3 
0.3 


aa 


0.0 


0.0 


17-47         '  52.4 

.15,  o.t 

X7.32  I   52.J 

.12  O. 2 

X7.2O  j    52.1 

'  .08'    -^  0.2 

17.12  .    51.9 

.03  .  0.3 

17.09  I   5l.b 

.02  0.3 


17.  II 
17.18 

17.29 


,07 
.11 


51.3 
51.0 
50.7 


0.3 
0.3 


a 

25-31 

25.31 

25-47 
25.80 

26.28 

26.88 
27.60 
28.41 
29.27 
30.16 

31.05 
31.91 
32.71 
33.43 
34-04 

34-54 
34.91 
35.13 

35.21 

35.14 

34.92 
34-56 
J4.06 

33.45 

32.74 

31-93 
31.06 

30.14 

29.20 

28.25 

27.34 
26.48 

25.69 

25.00 

24-44 

24.01 

23.74 
23.63 


.00 

.x6 

.33 
.48 
.60 

.7a 
.81 
.86 

.89 
.89 

.86 

.80 

.7a 
.61 

.30 


+7519 


20.8 

17.3 
13.8 

10.5 
7.4 

4.8 
2.7 
I.I 
0.2 
0.0 


3.5 
3-5 
3.3 
3.1 
2.6 


a.z 
1.6 
0.9 


o.a 


0.4 


0.4 

1-4 
3.0 

5.x 
i     7.7 


I.O 

1.6 

2.1 

a.6 
3.0 


.37, 

.22 

.08 

.07 

.22 

.36 
.50 
.6t 

.71 
.81 


10.7 

13.9 
I    17.2 

20.7 

24.1 


3.2 
3.3 
3.5 
3.4 
3.4 


yLyrae. 


Right 
Aacenaion. 


m 


h 
1855 


27.5 
30.6 

33.5 
36.1 

38.4 


3.1 
2.9 
2.6 

2.3 
1.8 


'  40.2 

.92 1  0.9 

I  42.4 

.94  ■         .0.3 
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FOR  TRANSIT  AT  WASHINGTON. 

• 
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12.0 

4.6 

0.33 
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0.28 

22 

22  33.3 
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0.32 

9 

I  23.2 

4  28  43.09 

24  21  33.6 

I0.2 
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0.28 
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0.30 

25 

22  30.0 

4  44  21.62 

18  46  17.0 
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0.35 
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0.26 
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FOR  TRANSIT  AT  WASHINGTON. 
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0.19 

5 
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8.6 
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0.24 

21 
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0.19 

6 

22  42.0 

5  39  36.85 
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0.22 
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0.20 
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7.8 

3-0 

0.20 

ZI 
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7.6 
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0.21 

27 
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0.20 
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O.30 
5.XI 

13.7  '•^  1 

.30 

0.8 

.»7 

l.X 

•«7 

0.7 

.18 

2.7 

0.39 

3.a  , 

19.9 

4X.29 

38.8     ^ 

23.81 

16.8 

X7-72 

30.7 

33.84 

48.2 

5-50         ^ 

'O.5     „  1 

^  m 

'M 

0     °^8 

.30 

^      a8 

.30 

0.4 

.23 

«>  a-4 

^       -r  0^56 

3.8  ■ 

Mar.    X.9 

41-53 

_^ 

3®-°  ^^ 

24.01 

16.0 

17.92 

3I.I 

34.07 

45.8 

6.06 

7-7 

1 

.a6 

0.9 

.33 

O.S 

f% 

.33 

0.3 

.37 

0  a.0 

^       ^  0-70 

3.5  1 

I  x.9 

41-79 

^Mk 

37->  ,  „ 

24.23 

15.5 

18.14 

3'- 3^ 

34-34 

43.8 

6.76        f 

5.2        ' 

21.8 

42.07 

.aS 

£      i.o 
3^*  ,« 

24.48 

.as 

0.3 

15.3 

X8.38 

•a4 

0.1 
3x.a 

34-64 

.30 

1.4 

42-4  ^  „ 

-       01.84 
7.60 

1.9   r 

3-3 

31.8 

42.37 

.30 

1.0 
35-»  .« 

24.74 

.36 

0.3 
X5.5 

18.64 

.36 

30.8*"* 

34-97 

.33 

0.9 
41-5     , 

8.53 

1.3 
2.0          , 

.3« 

1.0 

.27 

«>.5 

•a7 

0.7 

.36 

0.3 

Ow99 

.    0U7  ' 

1 

Apr.  X0.8 

42.69 

34-1  ,„ 

25.OX 

.0 

x6.o 

18.91 

30.1 

35-33 

4».3 

9.52 

1-3 

^> 

.ja 

1.0 

.38 

^      <*'9 

.39 

0.9 

.37 

^  0.3 

X.03 

0.1 

20.8 

43.01 

33-1  .  « 

25.29 

16.9 

19.20 

29.2 

35-70 

41.6 

10.55 

X.2 

30.7 

43.34 

>33 

1.0 
32-1     « 

25.58 

'39 

0      «-a 

18.  X 

19.49 

.39 

28.0  '•* 

36.07 

.37 

42.6 

i.oa 
11.57 

1-7 

May  10.7 

43-^7 

•33 

0.9 

25-87 

1.4 

X9.5 

X9-78 

.39 

.0 

2&6'-» 

36.44 

.37 

i^5 
44.1 

12.56^'' 

1.3 
2.9 

20.7 

43.99 

.32 

0.9 
3*^-3^, 

26.15 

.38 

'•7 
2X.2 

20.06 

.38 

».5 
25-1      ^ 

36.79 

•35 

£      3.0 
46.1 

0.91 
13-47     « 

4.6  ••-  ■ 

.30 

0.7 

.a7 

1.8 

-«7 

Z.6 

.33 

a.4 

aSs 

3.3  . 

30-7 

44.29 

^^•^  «  . 

26.42 

23.0 

20.33 

23.5     , 

37.x  2 

48.5     » 

X4.30 

6.8 

June  9.6 

44.58 

.a9 

0.5 
29.  X 

26.67 

.25 

3.0 
25.0 

20.59 

.36 

«  ».7 
21.8      ' 

37.42 

.30 

3.8 
51-3 

aTO 
15.00 

a.7 
9-5 

19.6 

44-84 

.a6 

Obl 

26.89 

.33 

3.0 
27.0 

20.82 

.a3 

1.7 
20.1 

37.68 

.36 

3*0 
54-3 

0.57 
X5-57 

3.0* 

X2.5 

29.6 

45.06 

.aa 

27.08 

.19 

3.0 
29.0 

21.02 

.30 

18.5 

37-89 

.81 

3>a 

57.5 

0.43 
X5.99    ^ 

.5.7'- 

July  9.5 

45.24 

•  18 

0     ^^ 

27.23 

.»5 

2.0 
31.0       B 

21.18 

.x6 

^       1.6 
16.9 

38.04 

.»5 

60.9^' 

0.36 
16.25 

i9.a  '^  , 

1 

•M 

0.2 

.11 

1.8 

.13 

1.4 

.11 

3.3 

ao9 

S.S  . 

'          19.5 

45.38 

g% 

28.7 

27.34 

32.8 

21.30 

^ 

X5.5 

38.15 

64.2 

X6.34 

12.7   ^ 

1          29.5 

45.46 

.06 

0.3 

27.41 

.07 

«.7 
34.5 

21.38 

.08 

Z.3 

14.3. 

38.19 

.04 

Z  .  3.3 
07. 5 

^        0.09 
16.25 

26.>" 

Aug.    8.5 

45-50 

.04 

0.5 

27.43 

.08 

36.0 

21.41 

.03 

I.Z 

13.2 

38.17 

.03 

3.3 

70.7 

16.00 

29.8 '•» 

1            0 

.01 

ow6 

.03 

».? 

.01 

0^9 

.07 

^  3.9 

.      0ti40 

3.3 

18.4 

45-49 

3^'^< 

27.41 

37.3 

21.40 

12.3 

38.10 

73.6 

15.60      \ 

33-x 

28.4 

45.42 

.07 

a6 
3<»-7  ^  , 

27.34 

.07 

38.4 

21.35 

.05 

-e  ^7 

1 1.6 

37-97 

.13 

76.3 

0.56 
X5.O4 

]c       3.« 
36.2  "^^ 

.10 

0.7 

.10 

0.9 

.09 

0.6 

.»7 

a.4 

0.70 

3.8 

Sept.  7.4 

45.32 

3^"*^, 

27.24 

39.3     ^ 

21.26 

II.O 

37.80 

78.7 

14.34       a 

39-0 

#ft 

•M 

0^7 

•  13 

0.6 

.13 

0^3 

•  33 

0       2.0 

ow8i 

a.5 

17.4 

45.18 

32-'«^« 

27.11 

39.9 

21.14 

10.7 

37.58 

80.7 

X3.53 

4X.5 

•17 

0.6 

^            ^ 

.»3 

0.4 

•>5 

_  owl 

.as 

X.6 

^     0.91 

^  >.« 

27-3 

45.01 

32.7    ^ 

26.96 

40.3 

20.99 

10.6 

37.33 

82.3 

12.62 

43-6    , 

Oct    7.3 

44.82 

.19 

0.6 
33-3^ 

26.79 

.17 

0.3 
40.5 

20.83 

.16 

-  0.0 
10.6 

37-06 

.a7 

83.4  - 

l..63*» 

1.6 
45.2 

17.3 

44.62 

.20 

0.4 
33.7 

26.61 

.18 

0.1 
40.4 

20.66 

•17 

O.X 

10.7 

36.77 

.«9 

84..  -^^ 

1.04 
10.59 

46.4    , 

.19 

0.4 

.18 

0.3 

.17 

0-3 

.a9 

O.X 

1.07 

0,6 

27.2 

44.43 

34- X 

26.43 

1 

1   40-1 

20.49 

11.0 

36.48 

84.2 

9.52         ^ 

47.0 

Nov.   6.2 

44-25 

.18 

0w2 

34-3 

26.27 

.16 

39.6     „ 

20.33 

.16 

0.5 
"•5     ^ 

36.19 

.a9 

83.9 "' 

8.46    '•'* 

ao 
47.0 

X6.2 

44.09 

.x6 

0.0 
34.3 

26.12 

.«5 

0.8 
38.8 

20.  x8 

•15 

Ow6 
12.1 

35.93 

.26 

83.0  "■' 

X.O4 
7.42 

46.5 

.13 

ct 

.12 

0.9 

.IX 

0.8 

•  24 

1*3 

1         o«97 

I.I 

26.2 

43-97 

34-2     ^ 

26.00 

37.9 

20.07 

"•9     „ 

35.69 

81.7     -* 

6.45  z. 

45-4 

Dec.    6.1 

43.88 

.09 

0.2 
34-0  ^  , 

25.91 

.09 

_         X.2 

36.7 

19.98 

.09 

0.8 
13.7 

35.48 

.21 

79.8  ■•' 

5.56  -^ 

1.7 
43-7 

.05 

0.3 

.05 

1.3 

.05 

1.0 

.16 

3.3 

0.78 

2.1 

16.1 

43.83 

33.7 

25.86 

35.4 

X9.93 

14.7 

35.32 

77.6     ^ 

4-78     , 

1 
41.6 

.00 

0.4 

.03 

1*4 

.03 

1.0 

.11 

2.6 

0.64 

2.6 

26.1 

43.83 

33-3  J 

25.84 

34.0 

19.91 

X5-7 

35.21 

75-0 

4- 14      . 

39.0 

36.1 

1 

43.87 

.04 

32.8 

25.86 

•oa 

»-5 
32-5 

19.93 

.03 

16.8  "' 

35.  X4 

.07 

2.9 
72.1 

3.66"** 

^.o»-» 

•  • 


•"• 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

h    ra 

Apparent 

RiKbt 
Ascension. 

h    m     s 

Apparent 
Decunation. 

Hor. 
Par. 

•• 

Semi- 
diarn. 

Sid.T. 
ofS.D. 

Pass. 

Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

RiKht 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

Sid.  T. 

ofS.D. 
Pass  ' 
Mer. 

0          •          ** 

•« 

s 

h    m 

h    m     s 

0       •       n 

n 

8 

Apr.   I 

^54-7 

2  30  31.38 

+150328.5 

6.3 

6.1 

0.42 

May  1 6 

242.8 

6  16  08.60 

+25  32  19.9 

7.8 

7-5 

0.56 

2 

I  55-5 

2  35  14-67 

15  2906.0 

6-3 

6.1 

0.42 

17 

2  44.0 

6  21  15.86 

25  31  30.4 

7.8 

7-6 

0.56 

3 

156.3 

2  39  58.88 

15  54  20.8 

6.3 

6.1 

0.42 

18 

245.2 

6  26  22.52 

25  29  59-2 

7.9 

7-6 

0.57 

4 

I  57-1 

2  44  44.01 

x6  19  12.2 

6.4 

6.1 

0.42 

19 

246.3 

6  31  28.51 

25  27  46.8 

7.9 

7-7 

0.57 

5 

157-9 

24930.07 

16  43  39.5 

6.4 

6.2 

0.43 

20 

247-4 

6  36  33.75 

25  24  53.3 

8.0 

7.7 

0.58 

6 

158.7 

2  54  17.07 

+17  07  41.9 

6.4 

6.2 

0.43 

21 

248.5 

641  38.18 

+25  21  19.0 

8.1 

7.8 

0.58 

7 

I  59.6 

2  59  05.03 

17  31  18.8 

6.4 

6.2 

0.43 

22 

249.6 

6  46  41.74 

25  17  04.0 

8.1 

7-9 

0.58 

8 

2  00.5 

3  03  53.96 

175429.3 

6.4 

6.2 

0.44 

23 

250.7 

65144.37 

25  12  08.6 

8.2 

7.9 

0.59 

9 

201.4 

3  08  43.86 

18  17  12.8 

6.5 

6.2 

0.44 

24 

251.8 

6  56  46.02 

25  06  33.2 

8.2 

8.0 

0.59 

lO 

202.3 

31334.73 

183928.5 

6.5 

6.3 

0.45 

25 

252.9 

7  01  46.62 

25  00  18.2 

8.3 

8.0 

0.60 

II 

203.2 

3  18  26.57 

"I-19  01  15.9 

6.5 

6.3 

0.45 

26 

253.9 

7  06  46.09 

+24  53  23-9 

8.4 

8.1 

0.60 

12 

204.1 

3  23  19.39 

19  22  34.2 

6.5 

6.4 

0.45 

27 

254.9 

7  II  44.36 

24  45  50.7 

8.5 

8.1 

0.60 

13 

2  05.0 

3  28  13.19 

1943  22.8 

6.6 

6.4 

0.45 

28 

255.9 

7  1641.38 

243739.1 

8.6 

8.2 

0.61 

M 

2  06.0 

3  33  07.97 

20  03  41. 1 

6.6 

6.4 

0.46 

29 

256.9 

7  21  37.10 

24  28  49.5 

8.6 

8.2 

0.61 

15 

2  07.0 

3  38  03.71 

2023  28.3 

6.6 

6.5 

0.46 

30 

257-9 

7  26  31.44 

24  1922.5 

8.7 

8.3 

0.62 

i6 

208.0 

34300.42 

+20  42  43.8 

6.7 

6.5 

0.46 

31 

258.8 

7  31  24.35 

+24  09  x8.6 

8.7 

8.4 

0.62 

17 

2  09.0 

3  47  58.08 

21  01  26.9 

6.7 

6.5 

0.47 

June  I 

259-7 

73615.77 

23  58  38.2 

8.8 

8.4 

0.62 

i8 

2  10.0 

3  52  56.68 

21  19  36.9 

6.7 

6.5 

0.47 

2 

300.6 

7  41  05.64 

234721.9 

8.9 

8.5 

0.63 

19 

2  II.O 

35756.19 

21  37  13.2 

6.8 

6.5 

0.47 

3 

301.5 

7  45  53-92 

23  35  30.3 

8.9 

8.6 

0.63 

20 

2  12. 1 

4  02  56.60 

2i  54  15.3 

6.8 

6.6 

0.47 

4 

302.3 

7  50  40.56 

23  23  04.0 

9.0 

8.7 

0.64 

21 

2  13.2 

4  07  57.88|-f22  10  42.6 

6.8 

6.6 

0.48 

5 

303-1 

7  55  25.50 

+23  1003.7 

9.0 

8.8 

0.64 

22 

214.3 

4  1300.02 

22  26  34.5 

6.8 

6.6 

0.48 

6 

303.9 

8  00  08.72 

2256  29.9 

9.1 

8.8 

0.64 

23 

215.4 

4  18  02.98 

22  41  50.6 

6.9 

6.7 

0.48 

7 

304.6 

8  04  50.17 

22  42  23.1 

9.2 

8.9 

0.65 

:    ^^ 

2  16.5 

4  23  06.73 

22  56  30.4 

6.9 

6.7  0.49 

8 

305.3 

8  09  29.80 

22  27  44.0 

9-2 

9.0 

0.65 

1          ^5 

2  17.6 

428  11.23 

23  10  33.1 

6.9 

6.7   0.49 

9 

3  06.0 

81407.57 

22  12  33.4 

9.3 

9.0 

0.66 

26 

2  18.8 

43316.45+232358.5 

7.0 

6.8  0.49 

10 

306.7 

8  18  43.46 

+21  56  51.9 

9.4 

9.1 

0.66 

27 

2  19.9 

4  38  22.35    23  36  46.0 

7-0 

6.8 

0.50 

II 

307.3 

8  23  17.45 

21  4040.2 

9.4 

9.2 

0.66 

28 

2  21. 1 

4  43  28.88 

234855.1 

7.0 

6.8 

0.50 

12 

307.9 

8  27  49.51 

21  23  58.8 

9.5 

9.2 

0.671 

29 

2  22.3 

4  48  35.97 

24  00  25.4 

7.1 

6.9 

0.50 

13 

308.5 

8  32  19.61 

21  0648.6 

9.6 

9.3 

0.67  , 

30 

223.5 

45343.58 

24  II  16.4 

7.1 

6.9 

0.51 

14 

309.0 

83647.73 

20  49  10.2 

9-7 

9.4 

0.68 

May  I 

224.7 

4  58  51.67 

+24  21  27.7 

7.2 

7.0 

0.51 

15 

309.5 

841  13.85 

+20  31  04.2 

9.8 

9-5 

0.68 

2 

225.9 

504  00.18 

243059.1 

7-2 

7.0 

0.51 

16 

3  10.0 

8  45  37-93 

20  12  31.5 

9-9 

9.6 

0.68 

3 

2  27.1 

5  09  09.06 

24  39  50.3 

7.3 

7.1 

0.52 

17 

310.4 

8  49  59.95 

19  53  32.9 

10.0 

9-7 

0.69 

4 

228.3 

5  14  18.23 

24  48  01. 1 

7.3 

7.1 

0.52 

18 

3  10.8 

8  54  19.90 

19  34  09.0 

10. 1 

9.8 

0.69 

5 

229.5 

5  19  27.64 

24  55  31.0 

7.4 

7.2 

0.52 

19 

3  II. I 

8  58  37-76 

19  14  20.6 

10.2 

9.9 

0.70 

1 

6 

230.7 

5  24  37.25 

+25  02  19.9 

7-4 

7.2 

0.53 

20 

311-4 

90253.52 

+18  54  08.5 

10.3 

lO.O 

0.70 

7 

231.9 

5  29  46.95 

25  08  27.5 

7-4 

7.2 

0-53 

21 

311.7 

9  07  07. 16 

183333-3 

10.4 

10. 1 

0.70 

8 

2  33-1 

5  34  56.68 

251353-6 

7-5 

7.3 

0.53 

22 

3  12.0 

911  18.66 

18  12  35.7 

10.5 

10.2 

0.71 

9 

234-3 

54006.39 

25  18  38.2 

7-5 

7-3 

0.53 

23 

3  12.2 

9  15  28.01 

17  51  16.6 

10.6 

10.3 

0.72  • 

10 

235.6 

5  45  16.03 

25  22  41. 1 

7-6 

7-4 

0.54 

24 

312.4 

91935-21 

17  29  36.7 

10.7 

10.4 

0.72 

II 

236.8 

5  50  25.53 

+25  2602.2 

7.6 

7-4 

0.54 

25 

312.5 

92340.22 

+17  07  36.8 

10.8 

10.5 

<5.73 

12 

238.0 

5  55  34.82 

252841.4 

7-6 

7.4 

0.54 

26 

312.5 

9  27  43-02 

1645  17.8 

10.9 

10.6 

0.74 

13 

239.2 

60043.83 

25  30  38.8 

7-7 

7-4  0.55 

27 

3  12.6 

9  31  43-59 

16  22  40.4 

II.O 

10.7 

0-74 

14 

240.4 

605  52.51 

253154-3 

7-7 

7-5  0.55 

28 

312.6 

93541-92 

155945-3 

II. I 

10.8 

0.75 

15 

241.6 

6  11  00.79 

25  32  28.0 

7-8 

7-5 

0.55 

29 

3  12.6 

9  39  37-97 

153633.3 

II. 2 

10.9 

0.75 

16 

2  42.8 

6  16  08.60 

+25  32  19.9 

7.8 

7-5 

0.56 

30 

3  12.6 

94331-73 

+151305.4 

11.3 

II.O 

0.76 

1          ^7 

244.0 

621  15.86 

+25  31  30.4 

7-8 

7.6 

0.56 

July   I 

312.5 

94723.171+144922.3 

II. 4 

II.I 

0.76 

388 


FIXED  STARS,  1903. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 


i 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

Groombridge  3241. 

n 

Delphini. 

/3Pav 

onis. 

f 

1  Cygni. 

y^  Capricomi. 

I 

1 

Right 

Declina- 

RiKht 

Declioa- 

RiKt 

It 

Declina- 

RiKht 

Declina- 

Ri«ht 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Sarth 

Sorth. 

0 

South. 
0      • 
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29 

20  56.0 

152719.32 

1606  12.2 

9.6 

9-3 

0.65 

14 

2049.4 

12  23  13.87 

I  33  55-5 

15. 1 

14.6 

0.98 

30 

20  56.7 

15  31  58.60 

162355.3 

9-5 

9-3 

0.64 

15 

20  48.9 

12  2642.61 

-I  49 41.5 

14.9 

14.4 

0.96 

31 

2057-4 

15  3639-28 

-16  41  19.8 

9-4 

9-2 

0.64 

16 

1 

20  48.4 

12  30  13.50 

-20551.6 

14.7 

14-3 

0.95 

32 

20  58.2 

15  41  21.38 

-16  58  25.2 

9.4 

9.1 

0.64 
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MARS,  1903. 


FOR  TRANSIT  AT  WASHINGTON. 


Date. 


Jan.    o 

I 

2 

3 
4 

5 
6 

7 
.      8 

9 

lO 

II 

12 

13 
14 

15 
i6 

17 
i8 

19 

20 
21 
22 

23 
24 

25 
26 

27 

28 

29 

30 
31 

Feb.  I 
2 

3 

4 

5 
6 

7 

8 

9 
10 

XI 

12 
13 

14 
15 


Mean 

Time 

of 

Transit 


h    m 

7  43-3 
740.8 

738.4 

7  35-9 
7  33-4 
730.8 
7  28.2 
725.6 
723.0 
7  20.4 

717.8 

7  151 
712.4 
709.7 
707.0 

704.3 
701-5 

658.7 

655.9 
653.1 

650.2 

647-3 
644.4 

641.4 

638.4 

635.4 
632.4 

629,3 

6  26.2 

623.1 

619.8 
616.6 
613.4 
6  10. 1 
606.8 

603.5 
600.1 

556.7 
5  53-2 

549.7 

546.2 
542.6 

539-0 
535.3 
531.6 

527-9 
524.1 


Apparent 

Right 
Ascension. 


h    m     s 
2  22  57.47 

2  24  25.64 

2  25  52.72 

2  27  18.73 

2  28  43.62 

2  3007.39 
2  31  30.01 

2  32  51-45 
234II.71 

2  35  30.76 

23648.55 
2  38  05.09 

2  3920.33 
2  40  34.24 
2  41  46.79 

2  42  57-94 
2  44  07.68 

24515-97 
2  46  22.76 

2  47  28.01 

2  48  31.69 

2  49  33.76 
2  5034-16 
2  51  32.87 
2  52  29.85 

2  53  25.05 
2  54  18.45 
2  55  09.99 
2  55  59-64 
25647.36 

25733-10 
2  58  16.83 

2  58  58.51 
25938.11 
30015.57 

3  00  50.86 
3  01  23.97 
3  01  54.83 
3  02  23.41 
3  02  49.67 

30313.58 

3  03  35.09 

30354.15 
3  04  X0.73 

3  04  24.79 
3  04  36.27 
30445.13 


Apparent 
Declination, 


+  007  22.0 

-  o  OI  07.9 
O  09  30.0 
01744.3 
o  25  50.7 

-  o  33  49.0 
o  41  39.2 
049  21.0 

0  56  54.2 

1  04  18.7 

-I  II 34.4 

I  18  41.2 

1 25  38.8 

I  32  26.9 
I  39  05.5 

-  I  45  34.4 
I  51  53.5 

1  58  02.5 

2  0401.2 
2  09  49.4 

-  2  15  27.0 
2  20  53.6 
2  2609.2 

2  31  13.5 
2  3606.2 

-  2  40  47.2 
2  45  16.4 
2  49  33.6 
2  53  38.6 

2  57  31.2 

-301  II. 4 

3  04  38.7 

30753.1 
31054.5 

31342.5 

-  3  i6  17.0 

31838.1 
32045.5 
3  22  38.9 
32418.3 

-32543.5 
32654.3 

3  27  50.6 

32832.1 

3  28  58.8 

-  3  29  10.5 

-  3  29  06.9 


Hot. 
Par. 


6.9 
6.9 
7.0 

7.1 
7-2 

7.2 
7.2 
7.3 
7.3 
7.4 

7.5 
7.5 

7.6 

7.7 

7.8 

7-9 

7-9 
8.0 

8.0 

8.1 

8.2 
8.2 

8.3 
8.4 

8.5 

8.6 
8.7 

8.7 
8.8 

8.9 

9.0 
9.0 
9.1 
9.2 
9.3 

9.4 

9.4 

9-5 
9.6 

9.7 
9.8 

9.9 
10.0 

10. 1 

10.2 

10.3 
10.4 


Semi- 
diam. 

Sid.T 
ofS.D 

Pass. 

Mer. 

Date. 

•• 

s 

4.0 

0.27 

Feb.  1 5 

4-0 

0.27 

16 

4.0 

0.27 

17 

4.0 

0.27 

18 

4-1 

0.28 

19 

4-1 

0.28 

20 

4.1 

0.28 

21 

4.2 

0.28 

22 

4.2 

0.28 

23 

4-2 

0.29 

•  24 

4-3 

0.29 

25 

4-3 

0.29 

26 

4.3 

0.29 

27 

4.4 

0.29 

28 

4.4 

0.30 

Mar.  I 

4.5 

0.30 

2 

4-5 

0.30 

3 

4-5 

0.30 

4 

4.6 

0.31 

5 

4.6 

0.31 

6 

4-7 

0.31 

7 

4-7 

0.31 

8 

4.8 

0.31 

9 

4.8 

0.32 

10 

4-9 

0.32 

II 

4-9 

0.32 

12 

5.0 

0.32 

13 

5.0 

0.33 

14 

5-1 

0.34 

15 

5-1 

0.34 

16 

5.2 

0.35 

17 

5-2 

0.35 

18 

5-3 

0.35 

19 

5.3 

0.35 

20 

5.4 

0.36 

21 

5.4 

0.36 

22 

5.5 

0.36 

23 

5.5 

0.37 

24 

5.6 

0.37 

25 

5.6 

0.38 

26 

5.7 

0.38 

27 

5.7 

0.39 

28 

5.8 

0.39 

29 

5.8 

0.39 

30 

5.9 

0.40 

31 

5.9 

0.40 

Apr.   I 

6.0 

0.40 

2 

Mean 

Time 

of 

Transit. 


h    m 


Apparent 

Right 
Ascension. 


15  24.1 

I 

15  20.2  I 

15  16.3  I 

15 12.4 

I 

1508.5 

I 

15  04.4 

I 

1500.3  1 

14  56.2  I 

14  52.1  I 

1448.0  I 

14  43-8  I 

14  39-5 

1435.1 

14  30.7 

14  26.2 

14  21.7 

1417.1 

1412.5 

14  07.9 

1403.3 

13  58.6 

13  53.8 

1.3-fe.o 

1344.1 

1339.2 

13  34-2 

1329.2 

13  24.2 

13  19.2 

13  14.1 

1308.9 

1303.7 

12  58.5 

12  53.3 

12  48.1 

1242.8 

12  37.5 

12  32.2 

12  26.8 

12  21.4 

12  16.Q 

12  10.6 

1205.3 

II  59.9 

II  54.5 

1x49.1 

II  43.7 

h    m     s 

30445.13 
C3  04  51.32 

[30454.81 

^30455.55 
f3  04  53-51 

[3  0448.66 
30440.97 

[30430.42 
304  16.99 

[30400.65 

[30341.38 

30319-17 
[302  54.02 

[30225.93 

[301  54.91 

[3  01  20.97 
[30044.14 
[30004.43 
[25921.89 
[2  58  36.53 

[2  57  48.41 

^2  56  57.55 
[2  56  04.02 

t2  55  07.85 

[25409.12 

12  53  07.88 
[2  52  04.22 
[25058.X8 
[2  49  49.86 

^2  48  39.34 
t2  47  26.73 
[246  12.12 

t2  44  55.64 

^2433742 

24217.54 

[2  4056.16 

^2  39  33.42 

[2  38  09.47 
[2  36  44.48 

[2  35  18.60 

23351.99 

[2  32  24.80 
2  3057.22 

[22929.41 
22801.55 

:2  26  33.82 

[22506.39 


Api>arent 
Declination. 


Hor. 
Par. 


-  3  29  06.9 
3  28  47.9' 
32813.3 
32723.1 
32617.I 

-32455-3 
3  23  17.6 
3  21  23.9 

31914.3 
3  16  48.8. 

-  3  14  07.4, 
311  10.0' 
3  07  56.6| 
3  04  27.6 
30043.11 

-  2  56  43.21 
2  52  28.2 
2  47  58.2 
243136 
2  38  14.6 

-  2  3301.8 
2  27  35.3 
2  21  55.6 
2  16  02.9 
2  09  57.9 

-  20341.0 

I  57  12.8 

I  50  33.8 

143  44-5 
I  36  45.8 

-  I  29  38.2 
I  22  22.3 

I  1459-1 
I  07  29.2 

o  59  53-8 

-05213-5 

o  44  29-4 
o  36  42.2 

o  28  53.2 

02103.3 

-013  13.4 

-  o  05  24.6 

+  o  02  22.0 

01005.5 
o  17  44.8 

+  o  25  18.7 
+  o  32  46.4 


Sid.T. 
Semi-'of  S.D. 
diam.l  Pass. 
Mer. 


10.4 

6.0 

10.5 

6.0 

10.6 

6.1 

10.7 

6.1 

10.8 

6.2 

10,9 

6.3 

II.O 

6.3 

II. I 

6.4 

II.2 

6.4 

11.3 

6.5 

II.4 

6.5 

11.5 

6.6 

II.6 

6.6 

II.7 

6.7 

II.8 

6.7 

11.9 

6.8 

12.0 

6.8 

12.1 

6.9 

12.2 

6.9 

12.3 

7.0 

12-4 

7.0 

12.5 

7.1 

12.6 

7.1 

12.7 

7.2 

12.8 

7.2 

12.8 

7.3 

12.9 

7.3 

12.9 

7.4 

13.0 

7.4 

13.1 

7.5 

13.2 

7.5 

13.2 

7.6 

13.3 

7.6 

13.4 

7.7 

13.4 

7.7 

13-5 

7.8 

13-5 

7-8 

13.6 

7.8 

13.6 

7.8 

13.6 

7.8 

13.7 

7.9 

13.7 

7.9 

13-7 

7-9 

13.7 

7-9 

13.8 

7.9 

13.8 

7.9 

13.8 

7-9 

s 
0.40 

0.40 

0.41 

0.41 

0.42 

I 

0.42  , 

0.43 
0.43 
0.43 
0.44 

0.44 
045, 
0.45 
0.45 

0.46 

0.46 
0.46 

0.47 
0.47 
0.47 

0.48 
0.48 
0.48 
0.48 

0.49 1 

0.49  ; 

0.49  I 
0.50 

0.50 

0.50 

0.51 
0.51 
0.51  I 
0.52 
0.52 

0.52 
0.52  I 
0.52  ' 
0.52 
0.521 

0.53  I 
0.53  ' 
0.53 
0.53 
0.53 

0.53 
0.53  I 


I 
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JUPITER,  1903 


• 

FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

RiKht 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diaoi. 

Sid.  T, 
ofS.D. 

Pass. 

Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 
Ascension. 

Apparent 
Decnnation. 

Hor. 
Par. 

•1 

Semi- 
diam. 

Sid.T. 

of  S.D. 

Pass. 

Mer. 

h    m 

h    m     s 

Of" 

s 

h    m 

h    m     s 

0     •      " 

w 

t 
s 

June I 3 

18  05.8 

23  32  09.26 

-  4  16  48.6 

1.8 

19.2 

1.37 

July  28 

15  13.0 

23  36  15.03 

-40459.2 

2.1 

22.2 

1.57 

M 

18  02.2 

23  32  29.50 

4  14  56.8 

1.8 

19.2 

1-37 

29 

15  08.9 

233604.31 

4  06  26.7 

2.1 

22.3 

1.58 

15 

17  5^-6 

233249.14 

4  1308.9 

X.8 

19.3 

1.38 

30 

1504.7 

23  35  52.92 

40758.5 

2.1 

22.3 

1.58 

i6 

17  55.0 

233308.17 

4  II  25.1 

1.8 

19.4 

1.38 

31 

1500.6 

23  35  40.86 

4  09  34.4 

2.1 

22.4 

1-59, 

17 

17  51.4 

233326.57 

4  09  45.4 

1.8 

19.4 

1.39 

Aug.  I 

14  56.5 

233528.13 

411  14.4 

2.1 

22.4 

1.59 

1 

i8|  17  47.7 

233344.33 

-  4  08  09.8 

1.8 

19.5 

1.39 

2 

1452.3 

23  35  14.74 

-41258.5 

2.1 

22.5 

1 

1.60 

19  17  44-1 

23  34  01.46 

4  06  38.4 

1.8 

19.6 

1.40 

3 

14  48.2 

23  35  00.69 

4  14  46.7 

2.1 

22.5 

1.60, 

20 

17  40.4  23  34  17.96 

405  II. 2 

1.8 

19.7 

1.40 

4 

1444.0 

23  34  45.99 

4  16  38.8 

2.1 

22.6 

1.61  i 

21 

17  36.8'  23  34  33.81 

40348.3 

1.8 

19.7 

1.41 

5 

14  39.8 

23  34  30.65 

4  18  34.7 

2.1 

22.6 

X.61 

22  17  33.1 

23  34  49.00 

4  02  29.6 

1.8 

19.8 

1.41 

6 

14  35.6 

23  34  14-68 

4  20  34.6 

2.1 

22.7 

1.62: 

1 

23|  17  29.4 

23  35  03.54 

-401  15.1 

1.8 

19.9 

X.42 

7 

14  31.41  23  33  58.08 

-42238.3 

2.1 

22.7 

1.62' 

24;  17  25.71  23  35  17-42 

4  00  05.0 

1.9 

19.9 

1.42 

8 

14  27.2;  23  33  40.87 

4  24  45.6 

2.1 

22.8 

1.62  i 

25'  17  22.o|  23  35  30.63 

3  58  59-2 

1.9 

20.0 

1.43 

9 

14  23.0,  23  33  23.07 

4  26  56.5 

2.1 

22.8 

1.63 

26 

1718.3 

233543-17 

3  57  57-8 

1.9 

20.1 

1-43 

10 

14  18.7 

23  33  04.67 

4  29  1 1. 1 

2.1 

22.9 

1.63 

27 

17  X4.5 

23  35  55-03 

3  57  00.7 

1.9 

20.1 

1.44 

II 

14  14.5 

23  32  45.68 

4  31  29.2 

2.2 

22.9 

1.63, 

28 

17  xa8  23  3606.22 

-  3  5608.1 

1.9 

20.2 

1-44 

12 

14  10.2 

23  32  26.11 

-43350.5 

2.2 

23.0 

1.64 ! 

29 

17  07.0  23  36  16.72 

3  55  20.0 

1.9 

20.3 

1.45 

13 

1405.9  233205.97 

43615.1 

2.2 

23.0 

1.64 

30    1703.3I233626.54 

35436-3 

1.9 

20.3 

1.45 

14 

1401.7,233145.28 

43843.1 

2.2 

23.1 

1.64 

July   I 

16  59.5  23  36  35.67 

35357.1 

1.9 

20.4 

1.46 

15 

1357.4  233124.05 

441  14.3 

2.2 

23.1 

1.64 

2 

1655.7 

233644.11 

35322.3 

1.9 

20.5 

1.46 

16 

13  53.1  233102.28 

4  43  48.4 

2.2 

23.2 

X.65 

3 

16  51.9  23  36  51.86 

-35252.1 

1.9 

20.5 

1.47 

17 

13  48.8  23  3040.00 

-  4  46  25.4 

2.2 

23.2 

1.65 

4 

16  48.1 

23  36  58.91 

3  52  26.4 

1.9 

20.6 

1.47 

18 

1344.5I233017-23 

44905.3 

2.2 

23.2 

1.65. 

5 

1644.3  233705.26 

3  52  05.2 

1-9 

20.7 

1.48 

19 

1340.2  232953.96 

4  51  48.0 

2.2 

23-3 

1.66 

6 

16  40.4  23  37  10.92 

3  51  48.5 

1.9 

20.7 

1.48 

20 

1335-8  232930.21 

4  54  33.3 

2.2 

23.3 

x.66^ 

7 

16  36.6  23  37  15.87 

3  51  36.4 

1.9 

20.8 

1.48 

21 

13  31-5 

23  29  06.01 

45721.1 

2.2 

23.3 

X.66 

8 

16  32.7 

23  37  20.12 

-  3  51  28.9 

1.9 

20.8 

1.49 

22 

1327.2 

232841.39 

-50011.3 

2.2 

23-4 

X.67 

9 

16  28.8 

23  37  23.67 

3  51  26.0 

1.9 

20.9 

1.49 

23 

1322.8 

232816.34 

5  03  03.8 

2.2 

23.4 

1.67 

10 

1624.9  233726.50 

3  51  27.6 

2.0 

21.0 

1.50 

24 

13  18.5 

23  27  50.88 

50558.3 

2.2 

23.4 

1.67 

II   16  21.0  23  37  28.62 

3  51  33.8 

2.0 

21.0 

1.50 

25 

13  14.1 

23  27  25.03 

5  08  54.8 

2.2 

23.4 

1.68 

12.  16  17.1  23  37  30.03 

3  51  44.6 

2.0 

2I.I 

1.50 

26 

1309.7 

23  26  58.82 

5  II  53.2 

2.2 

23.4 

1.68 

13  1613.21233730.73 

-  3  51  59.9 

2.0 

21.2 

1.51 

27 

1305.4 

23  26  32.27 

-  5  14  53.4 

2.2 

23.5 

I  58, 

14 

1609.3 

23  37  30-70 

3  52  19.9 

2.0 

21.2 

1.51 

28 

1301.0  23  2605.40 

5  17  55.1 

2.2 

23.5 

1.68; 

15 

1605.3 

23  37  29.95 

35244-5 

2.0 

21.3 

1.52 

29 

12  56.6  23  25  38.22 

52058.2 

2.2    23.5 

X.69 

16 

16  01.4 

23  37  28.49 

3  53  13.7 

2.0 

21.3 

1.52 

30 

12  52.2 

23  25  10.75 

5  24  02.8 

2.2    23.6 

1.69 

17 

1557.4 

23  37  26.32 

3  53  47.6 

2.0 

21.4 

1.53 

31 

1247.8 

23  24  43-02 

5  27  08.6 

2.2 

23.6 

1.69, 

18 

15  53.4 

23  37  23-42 

-  3  54  26.0 

2.0 

21.5 

1.53 

Sept.  I 

1243.4 

23  24  15-03 

-  5  30  15.4 

2.2 

23.6 

1.69 

19 

15  49-4 

23  37  19.80 

3  55  09.0 

2.0 

21.6 

1.54 

2 

12  39.0 

23  23  46.82 

53323.1 

2.2I  23.6 

1.69 

20 

1545.4  233715-46 

3  55  56.6 

2.0 

21.6 

1.54 

3 

12  34.6 

2323  18.41 

5  36  31.8 

2.2 

23.0 

1.69 

21 

15  41.4  233710.40 

3  56  48.8 

2.0 

21.7 

1.55 

4 

12  30.2 

23  22  49.81 

5  39  41. 1 

2.2 

23.6 

1.69 

22 

15  37.4' 23  37  04-62 

35745.5 

2.0 

21.8 

1.55 

5 

1225.8 

23  22  21.05 

5  42  50.8 

2.2 

23-7 

1.69 

23 

1533-4  233658.12 

-  3  58  46.7 

2.0 

21.9 

1.55 

6 

12  21.4 

232152.15 

—  5  46  00.9 

2.2I   23.7 

1.69 

24 

1529.3 

233650.91 

3  59  52.4 

2.0 

21.9 

1.56 

7 

12  17.0 

23  21  23.11 

5  49  ".3 

2.2 

23.7 

1.69 

25 

1525.2 

233642.99 

401  02.5 

2.0 

22.0 

1.56 

8 

12  12.6 

23  20  53.97 
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JUPITER,  1903. 


427 


FOR  TRANSIT  AT  WASHINGTON. 
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1.54 

21 
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6 
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22 

II  10.7 
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7 
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-  7  49  42.2 
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1.9 

19.9 

1-43 

15 

931.2 

23  04  57-90 
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1.61 

5 

6  10.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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.01 

0.6 

.00 

^  0.2 

.04 

3-« 

17.4 

93.66 

28.1 

42.31 

8.8 

22.92 

31.7 

34.43 

3.6 

22.02 

87.9 

27-4 

1.43 
92.23 

3.9 
31.0 

/r      .05 
42.26 

0.3 

8.6 

'22.87 

.05 

0,3 
32.0 

34-39 

.04 

0.3 

3.9 

21.92 

.to 

90.6"^ 

3.01 

>-5 

0      .08 

0  -*  o-o 

.08 

0.3 

.08 

0.4 

•15 

a.  5 

Oct.    7-4 

90.22 

33.5 

42.18 

8.6 

22.79 

32.2 

34.31 

4-3     I 

21.77 

93-1         1 

0           2.51 

a.3 

.11 

0  0  0.2 

.10 

0.1 

.10 

0.6 

.18 

3.1 

17.4 

87.71 

35.7 

42.07 

8.8 

22.69 

32.1 

34.21 

4.9 

21.59 

95.2   .  ^ 

S.93 

1.7 

.13 

0.3 

.13 

0.3 

.13 

0.7 

.31 

1 

27.3 

®4-79  ,  ,. 

37-4     . 

41.95       „ 

9.1 

22.57 

31.9 

34.09 

5.6 

21.38 

1 
96.9       i 

Nov.   6.3 

81.58  '•• 

38.6  '" 

41.82     •'' 

9-^    « 

22.43 

.X4 

0.4 
31.5 

33-96 

.13 

6.3"' 

21.15 

.»3 

J.J 
98.2    \ 

o            3-38 

0.5 

-co     .'4 

0.6 

.13 

0.5 

.14 

0.7 

.36 

0.8 

16.3 

78.20 

39.1 

41.68 

10.2 

22.30 

31.0    ^ 

33-82 

7.0 

20.89 

99.0 

3.43 

0.1 

•M 

0  0.6 

.>4 

0.6 

.14 

0.7 

.36 

O.J 

26.3 

74.77 

39.0 

41.54        ^ 

10.8 

22.16 

30.4 

33.68 

7.7 

2a63 

99-3 

^_                  ^» 

3' 35 

0      °.7 

.13 

0.7 

.»3 

0.7 

.13 

0     0.7 

.36 

0.3 

Dec.    6.2 

71.42 

38.3 

41.42 

11.5 

22.03 

29-7     „ 

33.55 

8.4 

20.37 

99.0     . 

3.14 

1.4 

.13 

0.7 

.11 

0.8 

.13 

1           0.6 

.«5 

0.8 

16.2 

68.28 

36.9 

41.30 

12.2 

21.92 

28.9     , 

33.43 

9.0 

20.12 

98.2 

, 

^  *-N* 

t.9 

•09 

0.8 

.10 

„       O.H 

.10 

V.  a6 

.33 

1.3  ; 

26.2 

65.46 

35.0 

4I.2X 

X3.0 

^                                  a. 

21.82 

28.1 

33-33 

0.6 

19.89 

*  ^rf 

97-0 

a.42 

2.5 

.oB 

0    0.** 

.n8 

0.9 

.OH 

0.5 

.31 

1./ 

36.1 

63.04 

32.5 

41.13 

13.8 

21.74 

27.2 

1 

33-^5 

10.1 

19.68 

95.3 

< 
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FOR  TRANSIT  AT  WASHINGTON. 

1                                                                                                                                                                                                                                                                                                                                   ^ ^ 

1 

Date. 

1 

Mean 

Time 

of 

Transit. 

Api>arent 
Ascension. 

Apparent 
Decimation. 

Hon 
Par. 

Semi- 
diam. 

Sid.T 
ofS.D 

Pass. 

Men 

Date. 

Mean 

Time 

of 

Transit 

Apparent 
Ascension. 

Apparent 
Decimation. 

Hon 
Pan 

Semi- 
diam. 

Sid.T. 

of  S.D. 

Pass. 

Men 

1 

h    m 

h    m     s 

0     '      'f 

n 

tt 

8 

h    m 

h    m     s 

0     »      »» 

>i 

1* 

s 

Aug.  I 

II  54.8 

20  33  16.40 

-19  26  56.8 

I.O 

8.7 

0.66 

Sept.  1 5 

846.9 

20  22  12.82 

-20  07  53.4 

0.9 

8.4 

0.64 

1                2 

II  50.5 

20  32  58.27 

19  28  07.1 

I.O 

8.7 

0.66 

16 

842.8 

20  22  04.22 

20  08  23.9 

0.9 

8.4 

0.64 

3 

II  46.3 

203240.17 

1929  17.I 

1.0 

8.7 

0.66 

17 

838.7 

20  21  55.98 

2008  53.1 

0.9 

8.4 

0.64 

4 

II  42.1 

2032  22.12 

19  30  26.7 

I.O 

8.7 

0.66 

18 

834.6 

20  21  48.11 

20  09  21.0 

0.9 

8.4 

0.64 

5 

II  37.8 

203204.12 

19  31  36-0 

I.O 

8.7 

0.66 

19 

830.6 

20  21  40.61 

20  09  47.5 

0.9 

8.4 

0.64 

6 

II  33.6 

2031  46.16 

-19  32  44.9 

I.O 

8.7 

0.66 

20 

826.5 

20  21  33.48 

-20  10  12.7 

0.9 

8.4 

0.64 

7 

II  29.4 

20  31  28.27 

19  33  53-4 

I.O 

8.7 

0.66 

21 

822.5 

20  21  26.74 

20  10  36.6 

0.9 

8.4 

0.64 

8 

II  25.2 

20  31  10.46 

19  35  01.4 

I.O 

8.7 

0.66 

22 

818.5 

20  21  20.39 

20 10  59.2 

0.9 

8.4 

0.64 

9 

II  2a9 

20  30  52.73 

19  36  08.8 

I.O 

8.7 

0.66 

23 

814.4 

2021  14.43 

20  II  20.4 

0.9 

8.4 

0.63 

lO 

II  16.7 

20  30  35.09 

19  37  15.8 

I.O 

8.7 

0.66 

24 

8  10.4 

20  21  08.86 

20  II  40.2 

0.9 

8.3 

0.63 

II 

II  12.5 

20  30  17.56 

-19  38  22.2 

I.O 

8.7 

0.66 

25 

806.4 

20  21  03.69 

-20  II  58.6 

0.9 

8.3 

0.63 

12 

II  08.3 

20  30  00. 14 

19  39  28.0 

I.O 

8.7 

0.66 

26 

802.4 

20  20  58.90 

20  12  15.7 

0.9 

8.3',  0.63    1 

13 

II  04.1 

20  29  42.84 

194033-1 

I.O 

8.7 

a66 

27 

758.4 

202054.51 

20  12  31.4 

0.9 

8.3 

0.63 

M 

10  59.9 

20  29  25.66 

19  41  37.6 

I.O 

8.7 

0.66 

28 

7  54-4 

20  20  50.53 

20  12  45.8 

0.9 

8.3!  0.63    1 

15 

1055.6 

20  29  08.61 

194241.5 

I.O 

8.7 

0.66 

29 

750.4 

20  20  46.94 

20  12  58.8 

0.9 

8.3 

0.63 

i6 

10  51.4 

202851.71 

-19  43  44.6 

I.O 

8.7 

0.66 

30 

746.4 

20  20  43.76 

—20  13  10.4 

0.9 

8.3 

0.63 

17 

10  47.2 

20  28  34.98 

19  44  47.0 

I.O 

8.7 

0.66 

Oct.   I 

742.4 

20  20  40.98 

20  13  20.5 

0.9 

8.2 

0.63 

i8 

1043.0 

20  28  18.41 

19  45  48.6 

I.O 

8.7 

0.66 

2 

738.4 

20  20  38.61 

20  13  29.3 

0.9 

8.2 

0,63 

19 

10  38.8 

20  28  02.02 

194649.5 

I.O 

8.7 

0.66 

3 

734.5 

20  20  36.64 

20  13  36.8 

0.9 

8.2 

0.62 

20 

10  34.6 

20  27  45.81 

19  47  49.5 

I.O 

8.7 

0.66 

4 

730.5 

20  20  35.09 

20  13  42.8 

0.9 

8.2 

0.62 

21 

10  30.4 

20  27  29.78 

-194848.6 

I.O 

8.7 

0.66 

5 

726.6 

20  20  33.95 

-201347.4 

0.9 

8.2 

0.62 

22 

10  26.2 

2027  13.94 

19  49  46-9 

I.O 

8.7 

0.66 

6 

722.6 

20  20  33.21 

20  13  50.7 

a9 

8.2 

0.62 

23 

10  22.0 

20  26  58.31 

195044-3 

I.O 

8.7 

0.66 

7 

718.7 

20  20  32.88 

20  13  52.6 

0.9 

8.2 

0.62 

24 

10  17.8 

20  26  42.90 

19  51  40.8 

I.O 

8.6 

0.65 

8 

714.8 

20  20  32.97 

20  13  53.1 

0.9 

8.2 

0.62 

25 

10  13.7 

202627.71 

19  52  36.4 

I.O 

8.6 

0.65 

9 

7  10.8 

20  20  33.48 

20  13  52.2 

0.9 

8.2 

0.62 

e6 

1009.5 

20  26  12.75 

-195331.1 

I.O 

8.6 

0.65 

10 

706.9  202034.39 

-201349.9 

0.9 

8.1 

0.62 

27 

1005.3 

20  25  58.03 

19  54  24.7 

I.O 

8.6 

0.65 

II 

703.0 

20  20  35.71 

20  1346.2 

0.9 

8.1 

0.61 

28 

lOOI.I 

202543.57 

195517-3 

I.O 

8.6 

0.65 

12 

659.1 

20  20  37.45 

20  I34I.I 

0.9 

8.1 

0.61 

29 

957.0 

202529.37 

19  56  08.9 

I.O 

8.6 

0.65 

13 

655.2 

20  20  39.62 

20  13  34-5 

0.9 

8.1 

0.61 

30 

952.8 

2025  15.42 

195659-5 

I.O 

8.6 

0.65 

14 

651.3 

20  20  42. 19 

20  13  26.6 

0.9 

8.1 

0.61 

31 

948.6 

20  25  01.74 

-19  57  49-0 

I.O 

8.6 

0.65 

15 

647.4 

202045.18 

-2013  17.3 

0.9 

8.1 

0.61 

Sept.  I 

9  44-5 

2024  48.34 

19  58  37-4 

I.O 

8.6 

0.65 

16 

643.6 

202048.58 

20  1306.5 

0.9 

8.1 

0.61 

1 

2 

940-3 

20  24  35.22 

19  59  24-7 

I.O 

8.6 

0.65 

17 

639-7 

20  20  52.40 

20  12  54.4 

0.9 

8.0 

0.61 

3 

936-2 

202422.39 

20  00  10.9 

I.O 

8.6 

0.65 

18 

635.8 

20  20  56.64 

20  12  40.9 

0.9 

8.0 

0.61 

4 

932.0 

20  24  09.85 

20  00  55.9 

I.O 

8.6 

0.65 

19 

6  32.0 

2021  01.30 

20  12  25.9 

0.9 

8.0 

0.61 

5 

927.9 

20  23  57.61 

—20  01  39.8 

I.O 

8.5 

0.64 

20 

628.1 

20  21  06.36 

-20  12  09.6 

0.9 

8.0 

0.61 

6 

923-8 

202345.67 

20  02  22.6 

I.O 

8.5 

a64 

21 

624.3 

2021  11.84 

20  II  51.9 

0.9 

8.0 

0.61 

7 

919.7 

20  23  34.04 

200304.3 

I.O 

8.5 

0.64 

22 

620.4 

2021  17.73 

20  II  32.8 

0.9 

8.0 

0.61 

8 

915-5 

20  23  22.73 

20  03  44.7 

I.O 

8.5 

0.64 

23 

616.6 

20  21  24.03 

20  II  12.3 

0.9 

8.0 

0.61 

9 

911-4 

2023  11.74 

20  04  23.9 

I.O 

8.5 

0.64 

•24 

612.8 

20  21  30.75 

20  10  50.3 

0.9 

7-9 

0.61 

10 

907.3 

20  23  01.07 

—20  05  01.9 

I.O 

8.5 

0.64 

25 

609.0 

20  21  37.88 

-20  10  27.0 

0.9 

7-9 

0.61 

II 

903.2 

20  22  50.73 

20  05  38.8 

I.O 

8.5 

0.64 

26 

605.2 

20  21  45.40 

20  10  02.4 

0.9 

7.9 

0.60 

12 

859.1 

20  22  40.73 

20  06  14.4 

I.O 

8.5 

0.64 

27 

601.4 

2021  53.32 

20  09  36.4 

0.9 

7-9 

0.60 

13 

855.0 

20  22  31.08 

200648.7 

0.9 

8.5 

0.64 

28 

5  57-6 

202201.65 

20  09  09.0 

0.9 

7-9 

0.60 

14 

8  50.9 

2022  21.78 

20  07  21.7 

0.9 

8.5 

0.64 

29 

5  53-8 

2022  10.38 

200840.3 

0.9 

7.9 

0.60 

15 

846.9 

2022  12.82 

-20  07  53.4 

0.9 

8.4 

0.64 

30 

550.0 

20  22  19.49 

—2008  10.2 

0.9 

7.9 

a6o 

16 

842.8 

202204.22 

-20  08  23.9 

0.9 

8.4 

0.64 

31 

546.2 

20  22  28.98 

-20  07  38.7 

0.9 

7-8 

0.60 
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FOR  TRANSIT  AT  WASHINGTON. 

1 

Mean        * ^ 

SiAT. 

1 
Mean    !     . ^ 

. 

I 

Sid.T. 

Date. 

Time 

of 

Transit 

Right 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

of&D. 
Pass. 
Mer. 

Date. 

Time 

of 

Transit. 

Appareui 

WRbt 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

n 

Semi-ofS.D. 
diam.   Pass. 
Mer. 

h    m 

h    m     8 

e       •       w 

s 

h    m 

h    m     s 

Of** 

1* 

s 

Mar.  1 5 

18  09.0 

174031-38 

-232942.2 

0.5 

1-7 

0.13 

Apr.  30 

1506.9 

17  39  16.88 

-232949.5 

0.5 

1.8 

0.13 

i6 

18  65.1 

17  40  34.76 

23  29  44.7 

0.5 

1-7 

0.13 

May  I 

15  02.9 

17  39  10.46 

232947.2 

0.5 

1.8 

0.13 

17 

1801.3 

17  40  37.91 

232947.1 

°-? 

1.7 

0.13 

2 

14  58.8 

17  39  03.86 

23  29  44.8 

0.5 

1.8 

0.13 

i8 

17  57-4 

17  4040.84 

23  29  49.4 

0-5 

1.7 

0.13 

3 

14  54.8 

17  38  57.08 

232942.2 

0.5 

1.8 

0.13 

19 

17  53-4 

174043-53 

23  29  51.6 

0.5 

1-7 

0.13 

4 

14  50.7 

17  38  50.14 

23  29  39.6 

0.5 

1.8 

0.13 

20 

17  49.6 

17  40  46.00 

-23  29  53.7 

0.5 

1-7 

0.13 

5 

14  46.7 

17  38  43-04 

-23  29  36.9 

0.5 

1.8 

0.13 

21 

17  45-7 

174048.24 

23  29  55.7 

0.5 

1.7 

0.13 

6 

1442.6 

173835.78 

232934.1 

0.5 

1.8 

0.13 

22 

17  41.8 

17  40  50.26 

23  29  57-6 

0.5 

1.7 

0.13 

7 

14  38.6 

173828.35 

23  2931.2 

0.5 

1.8  0.13 

23 

17  37-9 

17  40  52.04 

232959.3 

0.5 

1.8 

0.13 

8 

1434.5 

17  38  20.78 

232928.1 

0.5 

1.8  0.13 

24 

1734-0 

17  40  53-59 

23  30  00.9 

0.5 

1.8 

0.13 

9 

14  30.4 

17  38  13.06 

23  29  24.9 

0.5 

1.8 

0.13 

25 

17  30.1 

17  40  54.92 

-233002.5 

0.5 

1.8 

0.13 

10 

14  26.4 

173805.19 

-23  2921.6 

0.5 

1.8 

0.13 

26 

17  26.2 

17  40  56.02 

23  30  04.0 

0.^ 

1.8 

0.13 

II 

14  22.4 

173757.17 

23  29  18.2 

0.5 

i.Sj  0.13 

27 

1722.3 

17  40  56.89 

233005.4 

0.5 

1.8 

0.13 

12 

14  18.3 

17  37  49.01 

23  29 14.7 

0.5 

i.8|  0.13 

28 

17  18.4 

17  40  57.52 

23  3006.6 

0.5 

1.8 

0.13 

13 

14  14.2 

173740.72 

2329  II.I 

0.5 

1.8  0.13 

29 

17  14.4!  17  40  57.93 

23  30  07.7 

0.5 

1.8 

0.13 

14 

14  10.1 

17  37  32.29 

23  29  07.4 

0.5 

1.8 

0.13 

30 

17  10.5' 17  40  58.11 

—23  3008.8 

0.5 

1.8 

0.13 

15 

14  06.1 

17  37  23.72 

—23  29  03.6 

0.5 

1.8 

0.13 

31 

17  06.6  17  40  58.07 

23  30  09.8 

0.5 

1.8 

0,13 

16 

1402.0 

17  37  15.03 

23  28  59.6 

0.5 

1.8 

0.13 

Apr.   I 

17  02.6  17  40  57.80 

23  30  10.7 

0.5 

1.8 

0.13 

17 

13  57-9 

17  37  06.22 

23  28  55.6 

0.5 

1.8 

0.13 

2 

1658.7,174057.31 

23  30  II. 4 

0.5 

1.8 

0.13 

18 

1353.8 

17  36  57.29 

232851.5 

0.5 

1.8 

0.13 

3 

1654.7 

17  40  56.59 

23  30  12.0 

0.5 

1.8 

0.13 

19 

13  49.8 

173648.23 

232847.3 

0.5 

1.8 

0.13 

4 

1650.8 

17  40  55.64 

-23  30  12.5 

0.5 

1.8 

0.13 

20 

1345-7 

17  36  39.06 

-23  28  43.0 

0-5 

0            ' 
i.8|  0.13 

5 

16  46.8 

17  40  54.47 

23  30  12.9 

0.5 

1.8 

0.13 

21 

13  41.6 

17  36  29.79 

23  28  38.6 

0.5 

1.8  ai3  i 

6 

16  42.9 

17  40  53.08 

23  30  13.2 

0.5 

1.8 

0.13 

22 

13  37.5 

173620.41 

2328  34.1 

0.5 

1.8 

0.13 

7 

1638.9 

17  40  51.48 

23  30  13.4 

0.5 

1.8 

0.13 

23 

13  33-4 

17  36  10.92 

23  28  29.5 

0.5 

1.8 

0.13 

8 

1635.0  174049.65 

233013-5 

0.5 

1.8 

0.13 

24 

1329.3 

17  36  01.34 

23  28  24.7 

0.5 

1.8 

0.13 

9 

16  31.0  17  40  47.60 

-23  30  13-5 

0.5 

1.8 

0.13 

25 

1325.2 

17  35  51.66 

-23  28 19.9 

0.5 

Z.8 

0.13 

10 

1627.0  174045.34 

233013-4 

0-5 

1.8 

0.13 

26 

1321.1 

17  35  41-89 

23  28  15.0 

0.5 

1.8 

0.13 

II 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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ECLIPSES,  ■  1903. 


ECLIPSES  IN  1903. 


In  the  year  1903  there  will  be  four  eclipses,  two  of  the  Sun  and  two  of  the  Moon. 
I. — An  Annular  Eclipse  of  the  Sun,  1903?  March  28,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

d       h      m  8 

Greenwich  mean  time  of  d   in  right  ascension,  March  28  14  05   16.5 

h       m         s  8  8 

Sun  and  Moon's  R.  A.         o  26  30.56  Hourly  motions      9.09  and  125.60 


Sun's  declination  2  51  57.2    N. 

Moon's  declination  3  42  03.7    N. 

,Sun's  equa.  hor.  parallax  8.8 

Moon's  equa.  hor.  parallax  56  56.8 


Hourly  motion  o  58.6 

Hourly  motion  10  13.3 

Sun's  true  semidiameter  16  oi.o 

Moon's  true  semidiameter  15  31.1 


N. 
N. 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


Greenwich  Mean 
Time. 

Lonffitude  from 
Greenwich. 

Latitude. 

d       h        m 

0          » 

0         ' 

Eclipse  begins 

March 

28    II    09.2 

103   16.2    E. 

15  10.8  N 

Central  eclipse  begins 

28    12    35.2 

80  08.1    E. 

39  52.3  N 

Central  eclipse  at  noon 

28    14   05.3 

150  00. 1    E. 

65  13.4  N 

Central  eclipse  ends 

28  14  35-3 

116  45.6  W. 

74  56.4  N 

Eclipse  ends 

28  16  01.4 

145  31. 1  W. 

50  28.6  N 

n. — A  Partial  Eclipse  of  the  Moon^  1903,  April  11,  partly  visible  at  Washington;  the 
beginning  visible  generally  in  Europe,  Africa,  the  western  portions  of  Asia,  and  the 
eastern  portions  of  South  America;  the  ending  visible  generally  throughout  Europe, 
Africa,  South  America,  and  the  eastern  portions  of  North  America. 


ELEMENTS  OF  THE  ECLIPSE. 


m 


Greenwich  mean  time  of   <p  in  right  ascension,  April   11  11  57  24.7 

h     m  8  8 

Sun's  right  ascension  i   17  16.62  Hourly  motion  9.18 

Moon's  right  ascension     13  17  16.62  Hourly  motion  129.38 


Sun's  declination  8  09  58.9    N. 

Moon's  declination  7  41   17.4    S. 

Sun's  equa.  hor.  parallax  8.8 

Moon's  equa.  hor.  parallax  57  24.2 


Hourly  motion 

Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


0  55-2 

N 

9  40- 3 

S. 

'5  573 

15  38.5 

Moon  enters  penumbra 
Moon  enters  shadow 
Middle  of  the  eclipse 
Moon  leaves  shadow 
Moon  leaves  penumbra 


CIRCUMSTANCES  OF  THE  ECLIPSE. 
April 


m 


d  h 

II  09  26.3 

II  10  34-5 

II  12  13.0 

II  13  51.6 

II  14  59.8 


Greenwich  Mean  Time. 


Contacts  of  shadow 
with  Moon's  limb. 


First 
Last 


Angles  of  position 
from  the  north  point 


135  to  E. 
102  to  W. 


The  Moon  being  in  the  Eenith 
in  longitude 
from  Greenwich.  and  in  latitude. 

O  «  'Of 


20  59  E. 
26  38  W. 


7  28  S. 
7  69  S. 


Magnitude  of  the  eclipse  =  0.973  (Moon's  diameter  =  i.o). 
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III. — A  Total  Eclipse  of  the  Sun,  1903,  September  20,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE, 

d       b     m         8 

Greenwich  mean  time  of  ^  in  right  ascension,  September  20  17  10  25.2 

h      m         s  s  s 

Sun  and  Moon's  R.  A.       n  49  08.20  Hourly  motions  8.98311(1138.22 

O  '  "  «  .f 

Sun's  declination                 i    10  39.0  N.                  Hourly  motion  o  58.3     S. 

Moon's  declination              o  14  21.0  N.                  Hourly  motion  ir  22.2     S. 

Sun's  equa.  hor.  parallax               8.8                 Sun's  true  semidiameter  15  55.9 

Moon's  equa.  hor.  parallax    59  52.7                 Moon's  true  semidiameter  16  19.0 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

Greenwich  Mean  Longitude  from  iLatitnde 

Time.  Greenwich.  i-auiuao. 

d       h         m  o  .  o  . 

Eclipse  begins                September  20  14  27.8  51  49.6  E.  17  52.3  S. 

Central  eclipse  begins                        20  15  53.7  31   13.4  E.  46  17.2  S. 

Central  eclipse  at  noon                     20  17  10.4  loo  46.4  E.  69  55.2  S. 

Central  eclipse  ends                           20  17  25.7  178  32.3  E.  82  00.3  S. 

Eclipse  ends                                         20  18  51.8  163  51.5  E.  53  43.1  S. 

IV. — A  Partial  Eclipse  of  the  Moon,  1903*  October  6,  invisible  at  Washington;  the 
beginning  visible  generally  in  Africa  and  the  Pacific  Ocean ;  the  ending  visible  generally 
throughout  Africa,  the  eastern  portions  of  Europe  and  Africa,  and  the  Pacific  Ocean. 

,  ELEMENTS  OF  THE  ECLIPSE. 

d       h      m        8 

Greenwich  mean  time  of  <P  in  right  ascension,  October  6  02  58  46.7 

h      m         s  s 

Sun's  right  ascension        12  44  46.85  Hourly  motion  9.11 

Moon's  right  ascension       o  44  46.85  Hourly  motion  121.97 

Sun's  declination  4  48  49.5  S.  Hourly  motion  o  57.7    S. 

Moon's  declination  4  17  47.9  N.  Hourly  motion  9  42.8    N- 

Sun's  equa.  hor.  parallax  8.8  Sun's  true  semidiameter  16  oo.i 

Moon's  equa.  hor.  parallax     5602.1  Moon's  true  semidiameter  15  16.2 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

d      h       m 

Moon  enters  penumbra  October    6  00  27.1 

Moon  enters  shadow  6  01  40.3 

Middle  of  the  eclipse  6  03  17.4 

Moon  leaves  shadow  6  04  54.5 

Moon  leaves  penumbra  6  06  07.8 

Contacts  of  shadow  Angles  of  position  The  Moon  being  in  the  zenith 

'  with  Moon's  limb.  from  the  north  point  in  longitude 

from  Greenwich,  and  in  latitude. 

O  O  '  Of 

First  41  to  E.  151  26  E.  4  05     N. 

Last  75  to  W.  104  22  E.  4  37     N. 

Magnitude  of  the  eclipse  =  0.868  (Moon's  diameter  =  i.o). 

The  regions  within  which  the  eclipses  of  the  Sun  are  visible  are  laid  down  on  the 
accompanying  charts,  from  which,  by  means  of  the  dotted  lines,  the  Greenwich  times 
of  beginning  and  ending  at  any  place  may  be  found  with  an  uncertainty  which  will 
vary  from  three  or  four  minutes  for  a  high  Sun,  to  fifteen  or  twenty  minutes  where  the 
Sun  is  near  the  horizon. 


Greenwich  Mean  Time. 
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1 

BESSELIAN  ELEMENTS  OF  THE  ANNULAR  ECLIPSE                     ] 

OF  THE  SUN,  1903,  MARCH  28. 

1 

Greenwich 
Mean 
Time. 

Co<ordinate8  of 

Center    of    Shadow    on 

Fundamental  Plane. 

Direction  of  Azis  of  Shadow. 

Radius  of  Penumbra  and  Shadow 
on  Fundamental  Plane. 

X 

• 

y 

Log  sin  d 

Log  cos  if 

A* 

A 

4          1 

b        m 
II    OO 

-1.57989 

+0.38042 

+8.691  13 

+9.999  48 

0         » 
163    39.9 

• 
+0.55551 

+0.009  07 

lO 

1.49464 

0.407  52 

8.691  54 

9.999  48 

166  09.9 

0.555  50 

0.009  06  j 

20 

1.40939 

0.434  62 

8.691  95 

9.999  47 

168   40.0 

0.555  48 

0.009  05 

30 

1.324  14 

0.461  72 

8.692  35 

9.999  47 

171    10.0 

0.555  47 

0.009  04  ' 

40 

1.23888 

0.488  81 

8.692  76 

9.999  47 

173   40.1 

0.555  45 

0.00903  1 

50 

1. 153  62 

0.51590 

8.693  17 

9.999  47 

■ 

176    10. 1 

0.555  44 

0.00902  , 

12  00 

— -1.068  36 

+0.542  99 

+  8.69357 

+9.999  47 

178  40.2 

+0.555  42 

+  0.009  00 

10 

0.983  09 

0.570  08 

8.693  98 

9.999  47 

181    10.2 

0555  41 

0.008  99 

20 

0.897  82 

0.597  17 

8.694  3^ 

9.999  47 

183   40.2 

0.555  39 

0.008  97 

30 

0.81254 

0.624  26 

8.694  79 

9.999  47 

186    10.3 

0.555  37 

0.008  95 

40 

0.727  26 

0.651  35 

8.695  19 

9.999  46 

188  40.3 

0.555  36 

0.008  94 

50 

0.641  98 

0.678  43 

8.695  60 

9.999  46 

191    10.4 

0.555  34 

0.008  92 

13    00 

—  0.55669 

+0.705  51 

+8.69600 

+9.99946 

193   40.4 

+0.555  32 

+0.00890 

10 

0.471  41 

0.732  58 

8.696  40 

9.999  46 

196    10.5 

0.55531 

0.00888 

20 

0.38613 

0.759  65 

8.696  80 

9.999  46 

198   40.5 

0.555  29 

0.008  86 

30 

0.30085 

0.786  72 

8.69721 

9.99946 

201    10.6 

0.555  27 

0.008  84 

40 

0.21557 

0*813  79 

8.697  61 

9.99946 

203   40.6 

o.55i  25 

0.008  82 

50 

0.13028 

0.840  86 

8.698  01 

9.999  46 

206    10.7 

0.555  23 

0.008  80 

14   00  : 

— 0.044  99 

+0.867  93 

+8.698  41 

+9.99946 

208  40.7 

+0.555  21 

+0.008  78 

10 

+  0.040  30 

0.894  99 

8.69881 

9.999  46 

211    10.8 

0.555  19 

0.008  76 

20 

0.12559 

0.922  05 

8.69921 

9.999  45 

213    40.8 

0.555  16 

o.oo3  74 

30 

0.21089 

0.949  10 

8.699  62 

9.999  45 

216    10.8 

0.555  14 

0.008  72 

40 

0.296  19 

0.976  15 

8.700  02 

9.999  45 

218   40.9 

0.555  II 

0.00869 

50 

0.381  49 

1.003  20 

8.700  42 

9.99945 

221    10.9 

0.555  09 

0.008  67 

15    00 

+0.466  79 

+  1.03025 

+8.700  82 

+9.99945 

223    41.0 

* 

+0.555  06 

+0.008  64 

10 

0.552  09 

1.057  29 

8.701  22 

9.999  45 

226    II.O 

0.555  04 

0.008  62 

20 

0.637  39 

1.08433 

8.701  62 

9-999  45 

228    41. 1 

0.55501 

0.008  59 

30 

0.722  69 

I. Ill  36 

8.70202 

9.999  45 

231     11. 1 

0.55498 

0.008  56 

40 

0.807  99 

1.13839 

8.702  41 

9.999  45 

233    41. 1 

0.55496 

0.008  53 

50 

0.893  29 

1. 165  42 

8.702  81 

9.999  45 

236    1 1.2 

0.55493 

0.008  50 

16   00 

+0.978  60 

+  1.19244 

+8.70321 

+9.99945 

238    41.2 

+0.554  90    +0.008  47 

Log  Tangents  of  Angles  of      j 

Greenwich 

Cones. 

Mean 
Time. 

Log  x' 

Logy 

Log  u' 

Penumbra.              Shadow. 

h        m 
II    00 

+  7.9307 

+  7-4331 

+  1. 1762 

+  7.67054     +7.66837 

12    00 

7.9308 

7.4329 

1.1762 

7.670  53  i      7.668  37 

13   00 

7.9309 

7.4326 

1. 1762 

7.670  53        7.668  36 

14   00 

7.9310 

7.4323 

1. 1762 

7.670  52 

7-66835 

15    00 

7.9310 

74320 

1. 1 762 

7.670  52 

7-668  35 

16   00 

+  7.9310 

+  7.4318 

+  1. 1762 

+7.67051 

+7.668  34 

ANNULAR  ECLIPS 


THC  iioimn  pvnm  ro.  MtoTo-irrMO  «m»4'n<jton  o.  c 


Note  J7te  hours  ofhe^iniun^  €uuiendir 


PSE  OF  MARCH  2  8  TH,  1903 . 
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BESSELIAN  ELEMENTS  OF  THE 

TOTAL  ECLIPSE 

OF  THE  SUN,  1903,  SEPTEMBER  2a 

Greenwich 
Mean 
Time. 

1       h    m 

Co-ordinates  of 

Center    of    Shadow    on 

Fundamental  Plane. 

Direction  of  Axis  of  Shadow. 

Radius  of  Penumbra  and  Shadow 
on  Fundamental  Plane. 

X 

y 

Log  sin  d 

Log  cos  ti 

t 

0     . 

/. 

4 

14    20 

-1-53641 

—0.446  83 

+  8.32984 

+9.999  90 

216  36.4 

+0.539  54 

—0.00681 

30 

1.44627 

0.475  94 

8.32891 

9.999  90 

219  06.5 

0.539  56 

0.006  79 

40 

1.356  13 

0-505  04 

8.327  98 

9.999  90 

221  36.5 

0.539  59 

0.006  76 

50 

1.26599 

0.534 14 

8.327  04 

9.999  90 

224  06.6 

0.53961 

0.006  74 

15    00 

—  I.I7584 

—0.563  24 

+  8.326  10 

0 
+9.999  90 

226  36.6 

+0.539  63 

—  0.006  72 

10 

1.085  69 

0.592  34 

8.325  16 

9.999  90 

229  06.7 

0.539  66 

0.006  69 

20 

0-995  54 

0.621 43 

8.32422 

9.999  90 

231  36.7 

0.539  68 

0.006  67 

30 

0.905  38 

0.650  52 

8.323  27 

9.99990 

234  06.8 

0.539  70 

0.00665 

40 

0.815  22 

0.67961 

8.322  32 

9.999  90 

236  36.8 

0.539  72 

0.00663 

50 

0.725  06 

0.708  70 

8.321  37 

9.999  90 

239  06.9 

0.539  74 

0.00661 

16    00 

—0.63490 

-0.737  79 

+  8.32042 

+9.999  90 

241  36.9 

+0.539  76 

—0,006  59 

10 

0.544  74 

0,766  87 

8.31946 

9.99990 

244  07.0 

0.539  78 

0.006  57 

20 

0-454  58 

0.795  95 

8.31850 

9.99990 

246  37.0 

0.539  80 

0.006  55 

30 

0.364  42 

0.825  03 

8.3^7  54 

9.999  91 

249  07.1 

0.53981 

0.00653 

40 

0.274  26 

0.854  II 

8.31658 

9.999  91 

251  371 

0.539  83 

0.006  52 

50 

0.184  ^0 

0.883 19 

8.31562 

9.999  91 

254  07.2 

0.539  85 

0.006  50  ; 

1 

17    00 

—0.093  94 

—0.912  27 

+8.31466 

+9.99991 

256  37.2 

+0.539  86 

—0.00649 

10 

—0.003  78 

0.941 34 

8.31369 

9.99991 

259  07.3 

0.539  88 

0.00647 

20 

+0.086  38 

0.970  41 

8.31272 

9.99991 

261  37.3 

0.53989 

0.006  46 

30 

0.17654 

0.999  47 

8.31 1  75 

9.999  91 

264,  07.4 

0.539  90 

0.00644 

40 

a266  70 

1.028  53 

8.31078 

9.999  91 

266  37.4 

0.53991 

0.006  43 

50 

0.356  86 

1.057  59 

8.30981 

9.99991 

269  07.5 

0.539  92 

0.006  42 

18    00 

+0.44701 

— 1.086  64 

+8.308  83 

+9.999  91 

271  37.5 

+0.539  93 

—0.00641   1 

10 

0-537  16 

I.I  15  69 

8.307  85 

9.99991 

274  07.6 

0.539  94 

0.00641 

20 

0.62731 

1. 144  74 

8.30687 

9.999  91 

276  37.6 

0.539  95 

0.00640  ' 

30 

0.71746 

1. 173  79 

8.305  89 

9.999  91 

279  07.7 

0.539  96 

0.006  39 

40 

0.807  61 

1.202  84 

8.30490 

9.999  91 

281  37.7 

0.539  97 

0.006  38 

50 

0.897  76 

1.231 89 

8.303  91 

9.999  91 

284  07.8 

0.539  98 

0.006  37 

19   00 

+0.987  90 

—1.26093 

+8.302  92 

+9.999  91 

286  37.8 

+0.539  99 

—0.00636 

Greenwich 

/ 

Log  Tangent! 
Coi 

1  of  Angles  of 
nes. 

Mean 
Time. 

1 

Log  x' 

Log^'' 

Log/*' 

Penumbra. 

Shadow. 

h    m 
1    14    00 

+  7.9549 

-  7.4641 

+  1. 1762 

+  7.668  12 

+7.665  95 

15    00 

7.9550 

7.4639 

1. 1762 

7.66812 

7.665  95 

16    00 

7.9550 

7.4637 

1. 1762 

7.668  13 

7.665  96 

17    00 

7.9550 

7.4635 

1. 1762 

7.668  13 

7.665  96 

18    00 

7.9550 

7.4632 

1. 1762 

7.668  14 

7.665  97 

ig  00 

1 
1 

+  7.9549 

-  7.4630 

+  1. 1762 

+  7.668  14 

+7.665  97 
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PATH  OF 

THE  ANNULUS  DURING  THE  ANNULAR  ECLIPSE 

OF  THE  SUN, 

1903,  MARCH  28. 

Northern  Limit 

1 

Southern  Limit 

Duration 

Greenwich 

Mean 

of 

Central  Line.                 1 

of 

of  Annulus 

Annulus  or  Totality. 

Annulus 

or  Totality. 

or  Totality 

on            1 

Time. 

Latitude. 

Longitude  from 
Greenwich. 

Latitude. 

Longitude  from 
Greenwich. 

Latitude. 

Longitude  from 
Greenwich. 

Central       ' 
Line. 

Limits. 

0            r 
+  40     42.2 

0        ' 
79  44-6  E 

0        ' 
+  39   52.3 

0        • 
80  08.1  E. 

0        > 
+  38    48.8 

0 
80  40.6  E 

m       s 

1 
1 

12**  40" 

42     05.5 

92   26.3 

41    38.5 

94   59-0 

41    II.5 

97   31-7 

I  56.7       ! 

45 

43   28.7 

99  08.2 

43   00.8 

100   52.4 

42    32.9 

102   36.6 

I  54-5 

50 

44   47.3 

103  48.3 

44   19-2 

105   12.6 

43   5I-I 

106   36.9 

I  53.6 

55 

46  04.4 

107   35.6 

45   36.1 

108  47.8 

45   07.8 

no  00.0 

I  52.8 

13      0 

+  47   20.8 

no  51.7 

+  46  52.4 

III    56.8 

+  46   24.0 

113  01.9 

I  52.2 

5 

48   37-5 

"3  49.3 

48  08.8 

114  48.8 

47.  40-1 

115   48.3 

I  51.6 

10 

49   54-5 

116   34.5 

49   25.5 

117   29.7 

48   56.5 

118   24.9 

I  51. 1 

15 

51    12.3 

119   11.6 

50  42.9 

120   03.4 

50   13-5 

120   55.2 

I  50.6 

20 

52   3^-2 

121   44.4 

52   01.2 

122    33.5 

51    31.2 

123   22.6 

I  50.2 

25 

53   51-3 

124   15.6 

53   20.6 

125  02.3 

52   49-9 

125   49.0 

I  49.9 

30 

+  55   13.1 

126  47.5 

+  54  41-5 

127   32.1 

+  54   09-9 

128   16.7 

I  49.6 

35 

56   36-7 

129  22.7 

/56  04.1 

130  05.3 

55   31.5 

130  47.9 

I  49.4 

40 

58  02.4 

132  04.3 

57   28.5 

132   44-9 

56  54.6 

133   25.5 

I  49.3 

45 

59   30-3 

134   54.8 

53   54-9 

135    33-2 

58   19-5 

136   11.6 

I  49.2 

50 

61   00.8 

137   58.7 

60  23.6 

138   34-4 

59  46.4 

139   10. 1 

I  49.2 

55 

62   34.4 

1*41   20.1 

61   55.0 

141    52.5 

61    15.6 

142   24.9 

I  49-3 

1 

14     0 

-t-  64   II. 6 

145  05.5 

-h  63    29.6 

145   33.1 

+  62   47.6 

146  00.7 

I  49.4 

5 

65    52.9 

149  24.7 

65   07.8 

149  45.1 

64   22.7 

150  05.5 

I  49.6 

10 

67   38.8 

154   3I-I 

66   49.9 

154  41.0 

66  01. 0 

154   50.9 

I  49.9 

15 

69   29.7 

160  48.3 

68   36.1 

160  40.4 

67  42.5 

160   32.5 

I  50.3 

20 

71    26.5 

168   57-6  E. 

70   27.0 

168    17.6 

69  27.5 

167   37.6 

I  50.8 

25 

73   27.8 

179   35-3  W. 

72   21.3 

178   40.0  E. 

71    14.8 

176   55-3  E. 

I  51.4 

30 

+  75   27.8 

161  00. 3  w. 

+  74   14.5 

165  27.1  w. 

+  73  01.2 

169   53-9  W. 

I  52.1 

Limits. 

+  75   34-6 

116  00.0  W. 

+  74   56.4 

116   45.6  W. 

+  73  46.7 

118   06.7  W. 

PATH  0 

F  THE  SH 

ADOW  D 

URING  TK 

[E  TOTA 

L  ECLIPSE 

OF  THE 

:  SUN,  19 

03,  SEPTEl 

MBER  20. 

I 

Limits. 

—  45   10.6 

0           > 

31    37-8  E. 

0    » 
-  46  17.2 

0 
31   13-4  E. 

0      * 
-46  56.5 

0          * 

31   00.3  E. 

m      8 

15*^55°* 

45   46.0 

44   39-0 

46  25.9 

39  37-3 

47   05-8 

34   35-6 

I  34-9 

16     0 

—  46  46.9 

51    22.5 

-  47  26.6 

48  49.6 

-48   06.3 

46   16.7 

1  47.8 

5 

47   53.4 

56   19-5 

48   34-6 

54   17-5 

49   15-8 

52    15.5 

I  55-7 

10 

49  03-1 

60   20.7 

49   45.8. 

58   33.8 

50  28.5 

56   46.9 

2  01.4 

15 

50   16.2 

63   50-7 

51    00.5 

62   12.9 

51   44.8 

60    35.1 

2  06.0 

20 

51    32.0 

67   01.4 

52    18.0 

65  29.9 

53  04.0 

63   58.4 

2  09.5 

25 

52   51-0 

70  00.5 

53   38.7 

68   33.9 

54  26.4 

67   07.3 

2  12. 1 

16   30 

-54    13-4 

72   51.8 

-55  02.9 

71    29.0 

-55  52.4 

70  06.2 

2  13.8 

35 

55    39-4 

75  40-7 

56   30-9 

74    21.2 

57  22.4 

73  01.7 

2  14.7 

40 

57  09.7 

78   31.0 

58  03.3 

77    14-6 

58   56.9 

75   58.2 

2  14.9 

45 

58   44.6 

81    25.2 

59  40.7 

80   12.0 

60   36.8 

78  58.8 

2  14-3 

50 

60  24.9 

84  29.3 

61    23.8 

83   19.8 

62   22.7 

82   10.3 

a  12.9 

55 

62   II. 2 

87  48.4 

63   13-3 

86  43.4 

64   15.4 

85   38.4 

2  10.9 

17     0 

-64   04.5 

91   27.7 

-65   10.6 

90   29.2 

—  66   16.7 

89   30.7 

2  08.0 

5 

66  08.1 

95   40-7 

67    19-3 

94   52.2 

68   30.5 

94   03.7 

2  04.2 

10 

68   24.0 

100  46.3 

69  42.1 

100   15.4 

71   00.2 

99  44-5 

I  59-4 

15 

70   58.3 

107  21.7 

72   26.6 

107   28.4 

73   54-9 

107    35.1 

I  53.2 

20 

73   46.0 

119   24.2 

75   32.6 

121    19.8 

77    19.2 

123    15-4 

I  44-7 

Limits. 

-80  48.2 

179  08.2  E. 

-  82   00.3 

178   32.3  E. 

—  82   27.4 

178    10.7  E. 

TOTAL  ECLIPSE  oi 


TMC  MOMm  *«TUW  CO .  M«l|OUTI« 


Note  ••  TTve  hours  of  beginning  andendi 


^- OF  SEPTEMBER  20t_h1903. 


indin^  otre  expressed  ifv  Greenwicfv  Me€uv  7ime\ 


^^s 


MOON'S  PHASES,  LIBliATIONS,  ETC.,  1903. 
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WASHINGTON  MEAN  TIME. 


PHASES  OF  THE  MOON. 


New  Moon. 


January  27 

February  26 

March  28 

April  26 

May  26 

June  24 

July  23 

August  22 
September  20 
October  ig 
November  18 
December   18 


n       m 

23   30.3 

17   11-3 

08   17.8 

20  23.1 

05  41.5 
13  02.6 

19  37.8 
02  42.6 

11  22.5 
22  22.0 

12  01.7 
04  17.6 


First  Quarter. 


January 

February 

March 

April 

May 

June 

July 

July 

August 

September 

October 

November 

December 


d      h       m 
6  04  48.2 
4    17   04.2 


6 
4 

3 

I 


02  05.7 

08  43.1 

14  17.7 

20  16.0 


Full  Moon. 


03  53-7 
14  06.4 

26.1 

27  20  00.2 

27  15  24.2 

26  .12 


I 
30 
29   03 


26   09 


28.3 
14.2 


January 
February 
March 
April 
^fay 
June 

July 

August 

September 

October 

November 

December 


d 

12 
II 
12 
II 
10 

9 

9 

7 
6 

5 
4 
4 


h 

21 
07 

19 
07 

20 

09 

00 

15 
07 

22 

12 

01 


m 
09.0 
49.6 
04.6 
10. 1 
09.7 

59.7 

34-9 

45-9 
1 1.6 

15-3 
19.2 
04.4 


Last  Quarter. 


d 

January  19 

February  18 

March  20 

April  19 

May  18 

June  17 

July  17 

August  15 

September  13 

October  13 

November  11 

December  10 


h 
18 


08 
04 
22 


m 
40.8 

14-3 

59-5 
21.9 

09.9 
13  35-7 

02  15.9 

12  14.1 

20  05.3 

02  48.1 

09  37-5 
17  44-7 


PERIGEE,   APOGEE,   AND  GREATEST  LIBRATION. 

-• 


Perigee. 


January 

February 

March 

April 

April 

May 

June 

July 

August 

September 

October 

November 

December 


d 
12 

9 

9 

5 
30 

28 


b 
09.8 

20.2 

19.8 
01.7 
1 1.9 

04-3 
25  09.5 
23  18.6 
21  03.8 
18  09.2 
15    22.6 

9  20.7 
6  15.8 


Apogee. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

September 

October 

November 

December 


d 

25 
21 
21 

18 


h 
05.2 
19.9 

15.5 
II.7 

16   05.8 

12    20.1 


Greatest  Libration. 


10  03.4 
6  05.7 

2  14.2 
30  05.4 
28  00.8 
21.9 
17.2 


d      b 
6  05 

3  04 

2   02 

28   08 

24    13 
22   09 


24 
22 


January 

February 

March 

March 

April 

May 

June  19  II 

July  17  16 

August  14  18 
September  11  08 
October  7  17 
November  3  07 
November  30  21 
December  29  00 


m 

18  E. 

34  E- 

18  E. 

14  E. 

19  E. 
02  E. 

34  E. 

10  E. 

11  E. 
04  E. 
31  E. 
56  E. 

49  E. 
19  E. 


January 

February 

March 

April 

May 

June 

July 

July 

August 

September 

October 

November 

December 


d     b 
18  07 

15  14 
15  14 

12   00 

8  12 


4 

I 

29 

27 


02 

17 
20 

00 


24  03 

21  22 
18  00 
14   03 


m 
43  W. 

38  W. 

50  w. 
56  w. 
23  w. 
16  w. 

55  W. 
07  W. 
49  W. 
20  W. 

22  w. 

02  w. 

03  w. 


FORMULAE  FOR  THE  i^IBRATION  OF  THE  MOON. 
Let  /=  the  inclination  of  the  Moon's  equator  to  the  ecliptic  ( ^i^  28.8' ), 

Q  =  the  mean  longitude  of  the  Moon's  ascending  node,  or  the  mean  longitude  of  the  descend- 
ing node  of  the  Moon's  equator. 
C=  the  angle  at  the  center  of  the  Moon's  disk  made  by  a  lunar  meridian  with  the  circle  of 
declination,  counted  from  north  to  east  on  the  apparent  disk. 
A,  /9,  a.  d  =  the  apparent   longitude,  latitude,  right  ascension,  and  declination  of  the  Moon,  corrected 
for  parallax, 
A'  =  the  selenocentric  longitude  of  the  Earth,  counted  on  the  Moon's  equator  from  its  descend- 
ing node,  ft, 
<><^fQ'.  ([  =  the  quantities  defined  on  page  284,  where  tbe:r  values  for  the  current  year  are  given. 

The  Moon's  libration  in  longitude  and  latitude  may  then  be  found,  for  any  time,  by  means  of  the 
following  formulae,  in  connection  with  the  tables  given  on  pages  254  and  285 :» 

M  =  —  0.574'  sin  2  (Q  —  A) 
^  =  sin  /  cos  (Q  —A) 
iam  B  =z  tan  /  sin   (ft  —  A) 

r  =  ?  +  u  -\-  /Id 

The  libration  in  latitude 
The  libration  in  longitude 
cos 

cos  f^  cos  d 


See  table,  page  28^. 

=  /  =  A'-<[ 
sin  C  =  sin  i  ^_?i;l'  +  ^  -  ^->  =  -  sin  i  ^<^{^-^') 
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STARS  OCCULTED  BY  THE  MOON. 


MEAN  PLACES  FOR  1903.0.     (January  0.826^ 

^  Washington.) 

1 

Name  of  Star. 

Masni- 
tuae. 

Righl  Aacension. 

Axmnal 
Proper  Motion. 

Declination. 

Annual 
Proper  Motion.. 

1 

60  Piscium 

6.2 

h      m      s 
0   42    22.548 

s 

-  O.OOOI 

0            *             w 

+    6  12  40.83 

It 

—  O.OII 

j 

BAG.  221 

5-7 

0   43    17-577 

+  0.0482 

4  46  54-91 

-  1.145 

B.  A.  C.  274 

7.0 

0  54  47-834 

—  0.0012 

5  57  35-83 

0.000    1 

73  Piscium 

6.4 

0  59  50-921 

+  0.0008 

5  06  10.86 

—  0.004 

77  Piscium 

6.1 

I  00  47.969 

—  0.0008  : 

4  23  30.53 

—  0.1 19 

e  Piscium 

5-7 

I  03  22-260 

—  0.0195 

+    5  08  11.93 

1 

-0.174 

C  Piscium 

5-4 

I  08  39.680 

-f  0.0082 

7  03  45.26 

—  0.048 

88   Piscium 

6.1 

1  09  39.565 

—  0.0020 

6  28  55.98 

—  0.028 

B.A.  C- 410 

7.4 

I   17  52.296 

6  54  16.16 

■    •     •     • 

96  Piscium 

6.6 

I  23  59.209 

—  O.^X>28    , 

6  47  35-84 

-0.065 

54  Ceti      .... 

5.8 

I  45  43.000 

.  -0.0062 

+  10  33  46.71 

—  0.031 

B.  A.  C.  609 

6.^ 

I  54  14.21 1 

.  •  .  •  •    • 

II  49  28.23 

«... 

?  Arietis 

5-4 

2  19  36.899 

-  0.0007 

10  10  16.59 

-0.013 

B.A.C.  755. 

7.0 

2  21  33.402 

+  0.0022 

10  07  43.93 

—  0.019 

31  Arietis 

5-6 

2  31  20.385 

+  0.0177 

12  01  37.33 

-  0.075 

38  Arietis 

5-2 

2  39  40.309 

+  0.0073 

+  12  02  15.62 

—  0.069 

W.  B.  ii,  1033 

5-9 

3  01  04.040 

12  48  48.90 

•     •    •     • 

B.  A.  C.  1119 

6.4 

3  33  56.436 

ii6  13  16.78 

«    •     ■    • 

B.  A.  C.  1206 

6.0 

3  47  37-i6o 

+  0.0129 

17  02  17.92 

—  0.041 

B.  A.  C.  1240 

5-7 

3  55  13-031 

17  55  15-16 

«... 

B.  A.  C.  1272 

6.3 

4  02  26.002 

+  17  04  50.78 

.... 

W.  B.  (2)iv,59    . 

6.4 

4  06  57.225 

17  01  41.19 

.     •     a     * 

55  Tauri  .... 

7-3 

4  14  21.558 

+  0.0073 

16  17  19.43 

—    0.050 

^'  Tauri  .... 

4.0 

4  17  20.336 

+  0.0066 

17  i8  54.79 

—  0.025 

63  Tauri  .... 

5-6 

4   17  51-037 

+  0.0066 

16  33  03.01 

—    0.040 

^  Tauri  .... 

4-7 

4  18  30.193 

+  0.0082 

+  17  13  09.90 

—  0.046 

^  Tauri  .... 

4.2 

4  19  52.499 

+  0.0065 

17  42  22.51 

—   0.025 

70  Tauri  .... 

6.3 

4  20  04.898 

+0.0037 

15  43  10.59 

—   0.025 

75  Tauri  .... 

53 

4  22  53.567 

-0.0009 

16  08  35.00 

+    0.008 

B.  A.  C.  1391 

4.9 

4  25  00.387 

+  0^0015^5 

15  58  59.43 

-   0.037 

B.  A.  C.  1394 

7-5 

4  25  13-4 -• 

+  15  56  20.29 

-    0.025 

B.  A.  C.  1406 

7-5 

4  28  04.930 

+  O.OOOX 

16  07  07.71 

-    0.032 

B.  A.  C.  1468 

6- J 

4  40  36.749 

18  33  35-30 

•          «           •          • 

B.  A.  C.  1526 

5-8 

4  51  46.109 

—  0.0012 

17  00  04.77 

-    0.028 

m  Tauri  .... 

5-1, 

5  01  42.969 

+  0.0375 

18  30  54.29 

+    0.022 

107  Tauri  .... 

7.0 

5  03  06.865 

-0.0003 

+  19  44  03.03 

—    0.007 

Ill   Tauri  . 

5-2 

5  18  45.733 

+  0.0157 

17  17  36.75 

+    0.006 

115  Tauri  . 

5-4 

5  21  30.548 

+  0.0006 

17  52  45-53 

—    0.004 

117  Tauri  .... 

6.3 

5  22  23.692 

—  O.OOOI 

17  09  29.91 

-  o.o8i     ' 

W.  B.  (2)v,6o6  . 

7.0 

5  23  38.708 

18  17  13.24 

....     1 

119  Tauri  .... 

4.6 

5  26  31.487 

-0.0003 

+  18  31  20.09 

1 
—  0.002 

1 

120  Tauri  .... 

5-3 

5  27  50.544 

+  0.0005 

18  28  17.14 

+  0.006  ; 

B.  A.  C.  1796 

7-5 

5  36  46.249 

+  0.0005 

18  56  22.58 

—  0.085 

127  Tauri  .... 

6.3 

5  37  11-179 

—  0.0020 

18  ^i  58.64 

-  0.042 

130  Tauri  .... 

5-5 

5  41  46.741 

-0.0013 

+  17  41  35-92 

+  0.007   ' 

1 

SOLAR  EPHEMERIS,  1903. 
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• 

Date. 

1 

FOR 

Apparent  R 
Ascen«>ia 

Mean  No<in. 

WAi 

n. 

SHINGTON  MEAN  . 

AND 

jrly 
ion. 

Decli- 
nation. 

*• 

APPARI 

Rauation 
01  Time 

for 

Aop«itent 

Noon. 

Ill        s 

iNT  NOON. 

Apparent 
DeclinattoD. 

Hot 
Mui 

Semi- 
diameter 

at 
Apparent 

Noon 

Si'dercal 

Time  of 

Semid. 

Pas&inK 

Meridian. 

Sidereal 
Time 

of 
Mean 
NuoD. 

h     ro      s 

A  pp. 
Noon. 

Mean  Noon 

App. 
Noon. 

1 

Right 
Asceo. 

s 

h    ni       s                s 

1 

•      •• 

m     s 

Aug.  i<) 

9  39  56.74 

57.40 

+  13  58  32.8 

29.5 

9-367 

-47.01 

+    4  17.24 

1549.69 

I  05.42 

9  35  39.46 

1            17 

1 

9  43  4»'i9 

41.92 

1339  38.0 

34-9 

9.346 

47.55 

4  "5-25 

15  49.87 

I  05.34 

9  39  36.01 

'             iS 

9  47  25-35 

25-95 

13  20  30.2 

27.0 

9.326 

48.01; 

3  52.76 

15  50.03 

I  05.27 

94332.56 

ly 

9  51  08.92 

9.48 

13  OX  09.5 

6.5 

9.306 

4^.62 

3  39.7<> 

15  50.21 

105.19 

94729.12 

20 

9  54  5J.OO 

52.53 

12  41   36.3 

33.5 

9.286 

49.14 

3  26.30 

15  50.39 

I  05.12 

951  25.67 

1             " 

9  5«  34-61 

35." 

+  12  21  51. 1 

48.4 

9.266 

-  49.63 

+    312.37 

15  50.58 

I  05.05 

9  55  22.22 

1 

11 

10  02  16.76 

17.22 

12  01  54.1 

51.6 

9.247 

30.11 

2  57.95 

15  50.78 

I  04.98 

9  59  18.78 

23 

10  05  58.45 

58.87 

II  41  45.6 

43-3 

9.328 

50.58 

2  43.09 

15  50.98 

I  04.92 

100315.33 

24 

10  09  39.69 

40.07 

II  21  26.0 

23.9 

9.ao9 

51.03 

2  27.77 

1551.18 

I  04.85 

1007  11.88 

25 

10  13  20.49 

20.83 

1 1  00  55.7 

53.8 

9.191 

31.4H 

2  12.02 

15  51-39 

I  04.79 

10  II  08.44 

26 

10  17  00.86 

1. 16 

4-10  40  14.9 

13.2 

9.174 

-  5».9i 

+    155-85 

15  51.61 

104.73 

10  15  04.99 

27 

10  20  40.81 

41.06 

10  19  24.0 

22.6 

9.157 

5a- 3« 

I  39.25 

15  51-83 

I  04.67 

XO  1901.54 

28 

10  24  2a  35 

20.56 

9  58  23.4 

22.a 

9.140 

53.7a 

X  22.24 

15  52.05 

1  04.62 

10  22  58.09 

29 

10  27  59.50 

59-67 

9  37  i3-5 

12.5 

9.114 

53." 

X  04.83 

15  52.27 

I  04.56 

10  26  54.65 

30 

10  31  38.28 

38.40 

9  15  54-3 

53-5 

9*  108 

53.48 

047-07 

15  52.49 

I  04.51 

TO  30  51.20 

31 

10  35  16.69 

16.76 

+   8  54  26.3 

25.8 

9.093 

-53.84 

-f   0  28.93 

15  52.73 

104.46 

10  34  47-75 

Sopt    I 

10  38  54-77 

54-79 

8  32  49-8 

49.7 

9.079 

54.18 

+   0  10.46 

15  52.96 

104.41 

xo  38  44.30 

;         -^ 

104a  32.52 

32.50 

8  XI  05.1 

5.2 

9.067 

54.53 

008.34 

1553-19 

I  04.36 

10  42  40.86 

3 

10  46  09.97 

9.90 

7  49  12.7 

13.1 

9-055 

54.84 

0  27.43 

15  53.42 

104.32 

10  46  37-41 

4 

104947.13 

47.01 

7  27  12.6 

13.3 

9.043 

55.15 

046.82 

15  53.65 

I  04.28 

10  50  33-96 

5 

10  53  24.03 

23.86 

+  70505.3 

6.3 

9.03a 

-55-45 

-  106.47 

15  53.89 

I  04.24 

105430.51 

6 

xo  57  00.68 

0.46 

6  42  51.0 

52.4 

9-o« 

55-73 

1 26.38 

1554-14 

I  04.21 

xo  58  27.07 

7 

II  00  37.11 

36.84 

6  20  30.2 

31.8 

9.0x3 

56.00 

I  46.50 

15  54-37 

I  04.X8 

II  02  23.62 

1              « 

1 1  04  13.33 

13.02 

5  58  03.0 

5.0 

9.006 

56.35 

206.81 

15  54.61 

X  04.15 

II  0620.17 

9 

II  0749.38 

49.01 

5  35  29.8 

32.2 

8.999 

56.50 

2  27. 30 

15  54-85 

104.13 

II  ID  16.72 

10 

XI  IX  25.28  '   24.86 

+   5  12  5r.o 

53.7 

8.993 

-  56.72 

-     247.96 

15  55-11 

I  04.  XX 

II  14  13.28 

IX 

II  15  01.03  '     "-56 

4  50  c6.8 

9.8 

8.988 

56.94 

308.76 

15  55-35 

I  04.09 

II  1809.83 

li 

u  18  36.67     36.15 

4  27  17.6 

20.9 

8.983 

57.15 

329.66 

15  55.60 

I  04.07 

II  2206.38 

13 

II   22   12.22 

1 1 .64 

4  04  23.6 

27.2 

8.980 

57.34 

350.65 

15  55.84 

I  04.06 

1 1  26  02.93 

14 

11  2547.70 

47.07 

341  25.2 

29.2 

8.978 

57.5* 

411.72 

15  56.09 

I  04.04 

112959.48 

15 

II   29  23.12 

22.44 

+    3  18  22.6 

27.0 

8.976 

-57.68 

-     432.84 

15  56.35 

104.03 

11  3356.04 

i() 

II   32  58.52  .     57.79 

2  55  16.4 

21. 1 

S.975 

57.83 

454.00 

15  56.60 

I  04.02 

11  3752.59 

17 

II    36    ^5.90       33.11 

2  32  06.8 

II.8 

8.974 

57.96 

5  15.16 

15  56.85 

I  04.02 

II  41  49.14 

18 

II   40  09.20          S.45 

2  08  54.0 

59-5 

8-975 

58.08 

5  36.32 

1557-11 

I  04.02 

114545.69 

»9 

1  I  43  44.70       43.80 

1 

1  45  38.6 

44-4 

8.976 

58.19 

5  57-45 

15  57-37 

I  04.02 

114942.24     , 

20 

II    47   20.14          ig.  19 

1-    I  22  20.S 

26.9 

8.977 

~S^.7^ 

-    618.55 

15  57.63 

I  04.02 

11  5338.79 

21 

«  1    50   55-64   ■      54-64 

0  59  01. d" 

7.5 

8.980 

58.35 

639.60 

15  57.89 

1  04.03 

11  5735.34 

22 

II  54  31.20  1    30.15 

0  35  39.6 

46.4 

.S.984 

58.42 

7  00.60 

15  58.16 

I  04.04 

12  01   31.90 

23 

115806.85*      5.75 

«-    0  12  16.9 

24.0 

8.9«7 

5**-47 

721.49 

15  5S.43 

I  04.06 

120528.45 

24 

12  01  42.61      41.45 

1 

0  10  66.7 

59.2 

8.99a 

5^.49 

742.28 

15  58.70 

104.07 

12  09  25.00 

1             25 

1 

12  0^  18.47  1     17.26 

-     0  34  30.8 

23.0 

8.997 

-58.51 

8  02.97 

15  58.97 

I  04.09 

12  1321.55 

26 

12  08  54.47  1     53.21 

0  57  55-2 

47.0 

9.003 

58.53 

823.51 

15  59-25 

I  04.12 

12  17  18.10 

27 

12  12  30.63       29.32 

I  21  19.5 

II.O 

9.010 

58.50 

843.90 

15  59.52 

I  04.16 

12  21  14.66    , 

28 

12  16  06.96 

5.60 

I  44  43-2 

34-4 

9.018 

58.47 

9  04. 1 1 

15  59.81 

I  04. IQ 

12  25  II. 21     t 

29 

12  1943-49 

42.07 

1 

2  07  66.1 

56.9 

9.0^ 

5*^-43 

924.14 

16  00.09 

I  04.22 

12  2907.76 

30 

12  23  20.24      i^'77 

2  31  27.8 

18.3 

9.036 

-58.38 

~    943.94 

16  00.37 

1  04.25 

123304.31 

Oct.      I 

12  2657.22  '   55.71 

1 

-    25448.0 

38.3 

9.046 

-58.30 

-  1003.51 

1  1600.66 

I  04.29 

1 2  37  00.86 

- 

1 

-  - 

- 

J 

NnTK.--For  mean  time  interval  of  semidiametcr  passinr*  meridian,  subtract  o.t8*  from  the  sidereal  interval. 
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STARS  OCCULTED  BY  THE  MOON. 


MEAN  PLACES  FOR  1903.0.     (January  0.826*   Washington.) 

Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Proper  Motion. 

Declination. 

Annual 
Proper  Motion. 

B.  A.  C.  4225 

6.3 

h      m        s 
12    26    39.465 

s 

0                   »                 M 

-     4    31    04.51 

•     .     a    • 

j      /  Virginis 

5-9 

12    31    47.479 

—  0.0035 

5  17  50.73 

—    0.019 

'           B.  A.  C.  4294 

6.1 

12    42    32.554 

5  46  14.17 

•            •            •          • 

/^  Virginis 

6.1 

13    25    22.007 

-f  0.0018 

5  58  10.02 

+   0.022 

h  Virginis 

5-5 

13    27    51-372 

—'0.0044 

9  39  55.20 

-     0.023 

77  Virginis 

7.0 

13    28    20.390 

—  0.0052 

-    7  07  28.19 

0.000 

81  Virginis 

7.0 

13    32    30.150 

—  0.0030 

7  22  37.84 

—    0.040 

B.  A.  C.  4591 

6.2 

13    42    05.708 

•     «     •     •     • 

9  13  24.60 

■            •            •           • 

W.  B.  xiii,  825      . 

6.8 

13    50    39.9  •• 

9  05  02.5 . 

■            •            •         • 

95  Virginis 

5.7 

14   01    34.874 

—  0.0122 

8  51  02.37 

-h  0.015 

1     96  Virginis 

6.5 

14   03    50.388 

—  0.0007 

-    9  52  31.00 

+  0.019 

97  Virginis 

7.0 

14   07    23.277 

-h  0.0035 

9  26  40.01 

-  0.037 

2  Librae 

6.3 

14    18    12.344 

—  0.0031 

II   16  16.26 

—  0.059 

.           B.  A.  C.  4772 

6.6 

14    19    28.048 

—  0.0030 

II   13  46.98 

—  0.045 

B.  A.  C.  4828 

6.0 

14    31    50.109 

-  0.0586 

II  53  35.43 

+  0.387 

1       /i  Librae 

5.4 

14  43  59-947 

—  0.0066 

-13  44  41.27 

—  0.016 

v^  Librae 

5.4 

15  01   12.840 

-  0.0043 

15  52  52.27 

—  0.046 

0^  Librae 

6.0 

15  15  35-927 

-h  0.0007 

15  II  56.38 

+  0.038 

0*  Librae 

6.3 

15  17  37.003 

-  0.0025 

14  47  17.11 

+  0.013     ' 

C^  Librae 

6.2 

15  22  47.010 

—  o.ooro 

16  22  43.44 

—  0.046 

f*  Librae 

5.8 

15  25  11.873 

-0.0006 

-  16  16  317.29 

—  0.010 

C*  Librae 

5.4 

15  27  26.216 

—  0.0028 

16  31  27.61 

—  0.016 

y  Librae 

4.0 

15  30  05.907 

+  0.0037 

14  27  58.72 

+  0.019 

B.  A.  C.  5188 

6.6 

15  37  58.5  •  -  * 

14  43  56.03 

—  0. 102 

Tj  Librae 

5.5 

15  38  36.766 

-  0.0045 

15  21  51.09 

-0.063 

e  Librae 

4-3 

15  48  18.039 

+  0.0067 

-  16  26  42.14 

+  0.131 

49  Librae 

5.6 

15  54  52.811 

—  0.0474 

16  14  52.17 

-0.368 

X  Ophiuchi 

5.0 

16  21  23.989 

—  0.0019 

18  14  12.27 

-  0.043 

^  Ophiuchi 

4-4 

16  25  35.060 

—  0.0051 

16  24  05.80 

-  0.028 

24  Scorpii 

5-2 

16  35  57.646 

-  0.0027 

17  33  1726 

+  0.018 

29  Ophiuchi 

6.5 

16  56  10.658 

—  0.0051 

-  18  44  35.47 

+  0.004 

B.  A.  C.  5771 

6.2 

17  02  36.782 

17  28  51.13 

•     •     •    • 

B.  A.  C.  5839 

6.0 

17  14  14,562 

17  39  18.62 

•      ■     •    « 

B.  A.  C.  6060 

6.5 

17  50  12.593 

18  47  06.72 

•     •     •    • 

Y    Sagittarii 

Var. 

18  15  40.550 

18  54  12.19 

•      •      •     • 

B.  A.  C,  6287 

6.0 

18  24  29.709 

-  18  47  24.33 

•     •     «     « 

B.  A.  C.  6292 

7-5 

18  25  37.520 

—  0.0103 

18  58  14.30 

—  0.202 

!           B.  A.  C.  6294 

5.2 

18  25  45.292 

18  28  09.57 

1 
.  •  •  . 

1       p^  Sagittarii 

3.9 

19  16  02.810 

-0.0033 

18  01  48.50 

+  0.026 

•!        0  Sagittarii 

4-7 

19  16  10.278 

—  0.0013 

16  08  15.30 

—  0.009     i 

B.  A.  C.  6658 

7.0 

19  22  26.750 

-18  33  20.14 

.  •  •  * 

e^  Sagittarii 

5.6 

19  35  09.975 

+  0.0026 

16  30  57.83. 

-0.039 

e^  Sagittarii     . 

5.0 

19  36  58.205 

+  0.0027 

16  21  06.09 

—  0.007 

B.  A.  C.  6746 

S'S 

19  38  01.394 

15  41   40.16 

•     «     •     • 

g  Sagittarii 

5'0 

19  52  26.935 

—  0.0014 

-  15  44  56.71 

—  0.081 

STARS  OCCULTED  BY  THE  MOON. 
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MEAN  PLACES  FOR  1903.0.     (January  0.826* 

,  Washington.) 

Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Proper  Motion. 

Declination. 

Annual 
Proper  Motion. 

0.000 

B.  A.  C.  6992 

6.2 

b      m       8 
20    15    19.561 

s 
—  0.0002 

0              t             n 
-    15      05       28.16 

^  Capricorni  . 

3.4 

20    15    33.688 

+  0.0008 

15       05        17.15 

+  0.022 

B.  A  C.  7009 

7.0 

20    18   00.740 

14  34  04.60 

•     •     ■    • 

B.  A.  C.  7063 

6.2 

20    25    38.330 

15  22  50.41 

•     «    •    • 

B.  A.  C.  7087 

6.2 

20    28   47.652 

14  03  19.67 

•     *     •     • 

T^  Capricorni           .         .  1 

7.0 

20  31  54-994 

+  0.0052 

-  15  29  00.74 

-  0.040 

T*  Capricorni 

5-3 

20  33  50.933 

—  0.0012 

15  ^7  43.90 

-  0.012 

B.  A.  C.  7221 

5.3 

20  45  21.043 

+  0.0094 

12  54  15.60 

-  0.057 

B.  A.  C.  7242 

6.5 

20  47  47.234 

II  56  27.09 

•     •     •     ■ 

8  Aquarii 

6.8 

20  54  35.001 

-  0.0039 

13  26  19.67 

—  0.001 

9  Aquarii 

7.0 

20  S5  47.544 

—  0.0029 

-13  54  34-77 

—  0.006 

V  Aquarii 

4.6 

21  04  18.618 

+  aoo43 

"  45  53.29 

—  0.007 

19  Aquarii 

57 

21  20  00.219 

—  0,0021 

10  09  42.30 

-0.167 

r^  Capricorni  . 

5-2 

21  39  49.917 

—  0.0023 

9  31  41-07 

+  0.020 

f^  Capricorni  . 

6.2 

21  41  05.762 

—  0.0015 

9  43  25.47 

+  0.001 

B.  A.  C.  7620 

6.5 

21  48  24.836 

-  10  46  07.10 

•     •     •     • 

30  Aquarii 

5-6 

21  58  10.302 

+  0.0010 

6  59  28.88 

+  0.013 

36  Aquarii 

6.3 

22  04  19.108 

+  0.0021 

8  39  45.87 

+  0.045 

B.A.  C7717 

6.5 

22  04  22.742 

+  0.0047 

8  00  45.67 

-  0.470 

p  Aquarii 

5-4 

22  15  05.664 

—  0.0008 

8  18  30.57 

+  0.007 

B.  A.  C.  7793 

7-5 

22  16  19.237 

-    6  43  53.18 

•       ■       a       • 

B.  A.  C.  7804 

6.1 

22  18  27.0 . . 

7  41  03.6. 

«       •       •       • 

51  Aquarii 

5-8 

22  19  03.666 

—  0.0010 

5  19  40.80 

+  0.002 

W.  B.  xxii,  493     . 

6.2 

22  26  12.836 

7  02  59.01 

•   .   •    . 

K.   Aquarii 

5-5 

22  32  43.951 

-0.0060 

4  43  42.61 

-0.108 

Lalande  44337 

6.3 

22  35  46.4 . . 

-   4  03  27.2 . 

■  •   .  • 

67  Aquarii 

6.2 

22  38  10.281 

—  0.0029 

7  28  15.16 

+  0.023 

B.  A.  C.  7951  (mean)  . 

6.7 

22  42  49.973 

—  0.0150 

4  43  55-52 

-0.286 

B.  A.  C.  7986 

5.8 

22  50  09.116 

5  30  17-48 

•      •      •     • 

Lalande  44872     . 

7.0 

22  52  06.7  . . 

3  45  47-5  - 

•      •      »      • 

B.  A.  C.  7993 

6.6 

22  52  15.889 

-  0.0031 

-    5  19  4319 

0.000 

B.  A.  C.  8017 

6.1 

22  56  30.4 . . 



5  14  02.3. 

•      •      •      • 

B.  A.  C.  8094 

5.6 

23  10  34-445 

4  01  30.89 

•       •       •      • 

II   Piscium   '     . 

6.5 

23  24  28.225 

—  0.0034 

2  19  31.14 

+  0.008 

12  Piscium 

6.8 

23  24  31.940 

—  0.0009 

I  34  09.33 

—  0.010 

13  Piscium 

6.4 

23  26  58.906 

—  0.0005 

-    I  37  17.29 

+  0.023 

14  Piscium 

59 

23  29  09.720 

+  0.0060 

-    I  47  00.04 

—  0.004 

21   Piscium 

6.1 

23  44  29.430 

-  0.0016 

+    0  32   14.82 

—  0.031 

25  Piscium 

6.3 

23  48  06.554 

-  0.0015 

+    I  33  03.97 

—  0.005 

W.  B.  xxiii,  1069. 

6.9 

23  54  48.276 

-   0  49  11.28 

.... 
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OCCULTATIONS,  1903. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

J^ 

\NUARY. 

At  Comjumctioh  ih  R.  A. 

1 

1 

Thb  Star's 

Limiting 
ParaUels.  | 

Red'na  from 

Name. 

Mag. 

i903.a 

Apparent 
DecunatioB. 

Washin^n 
Mean  Time. 

d     h      m 

Honr  Angle, 

y 

JC' 

y 

N. 

e 

S. 

0 

Aa 

AS 

8 

m 

e          r 

h      m 

8  Aqtiarii 

6.8 

-a8o 

+4-5 

-13  26.3 

1     3  192 

+   I  05,8 

+0.9612 

0.5339 

+0.1350 

+77 

+22 

1 

V  Aquarii 

4.6 

0.75 

4-5 

II  45.8 

8  14.3 

+  5  52.1 

-0.2108 

0.5327 

0.1399 

+19 

-47! 

19  Aquarii 

57 

0.69 

42 

10  09.6 

16  12. 1 

-10  24.5 

-0.8328 

0.5318 

0.1473 

-15 

-90' 

<:'  Capricomi 

5-z 

0.61 

3-5 

9  31  6 

2    2  18.3 

-  0  36.5 

+0.0031 

0.5304 

0.1556 

+32 

-34  1 

^  Capricomi 

6.2 

a6i 

3.5 

9  43  4 

2  57.0 

-f  0  OI.O 

+0.3185 

0.5303 

0.1 561 

+51 

-17 

30  Aquarii 

5.6 

-a.51 

+3.6 

-  6  59.4 

II  40.8 

+  8  29.1 

-1.2847 

0.5295 

+0,1624 

-55 

-90 

36  Aquarii 

63 

0.51 

2.9 

8  397 

14  49.6 

+11  323 

+1.0590 

0.5295 

0.1645 

+81 

+28 

B.A.  C.  7717 

6.5 

0.50 

3-1 

8  00.7 

14  51.4 

+IX  34.0 

+0.3529 

0.5293 

0.X645 

+54 

-15  ; 

d  Aquarii 

43 

0.47 

2.7 

8  15-9 

18  36.9 

-  8  47.2 

+1.2524 

0.5292 

0.1669 

+82 

+48! 

B.  A.  C.  7793 

7-5 

0.44 

3.0 

6  43.8 

20  58.4 

-  6  29.9 

-0.0294 

0.5291 

0.1682 

+31 

-36 

B.A.  C.  7804    ' 

6.1 

-0.44 

+2.6 

-  7  41.0 

22  03.9 

-  5  26.3 

+I.I943 

0.5290 

+0.1688 

+82 

+41  1 

51  Aquarii 

5.8 

0.41 

33 

5  19.6 

22  22.7 

-  5  08.0 

-1.3237 

0.5291 

0.X694 

-«3 

-90| 

W.B.  xxii,  493 

6.2 

a4o 

a.5 

7  02.9 

3    2  02.4 

-  I  34-9 

+I.I762 

0.5290 

0.17x0 

+83 

+39 

K  Aquarii 

5-5 

0.35 

2.9 

4  43  7 

5  227 

+  I  39.5 

-0.7778 

0.529X 

0.1726 

-10 

-90 

Lalande  44337 

6.5 

0.33 

3.0 

4  03.4 

6  56.1 

+   3    lO.O 

-12377 

0.5291 

0.1733 

-47 

-90 

B.A.C.  ygsi{mean) 

6.7 

-0.30 

+2.5 

-  4  43-9 

10  32.7 

+  7  40.2 

+0.1249 

0.5293 

+0.1749 

+41 

-28 

Lalande  44872 

7.0 

a25 

2-5 

3  45  7 

15  17.0 

+11  16.0 

-0.0927 

0.5296 

0.1768 

+42 

-40 

II  Piscium 

65 

0.07 

1.6 

2  19.5 

4    7  43.8 

+  3  131 

+1.2980 

0.5319 

0.1811 

+88 

+54 

12  Piscium 

6.8 

0.06 

1.8 

I  341 

7  45  7 

+  3  15.0 

-10.4906 

0.5318 

o.i8ri 

+66 

-  8 

13  Piscium 

6.4 

0,05 

J7 

I  37-3 

8  59  9 

+  4  26.9 

+0.7705 

0.5322 

0.1813 

+88 

+  8 

!  14  Piscium 

5.9 

-0.04 

+1.6 

-  I  470 

10  05.9 

+  5  30  9 

+I.I434 

0.5324 

+0.1814 

+88 

+35 

21  Piscium 

6.1 

+0.06 

X.8 

+  0  3:2.3 

17  48.2 

-IX  00.9 

+00539 

0.5342 

o.i8ai 

+38 

-31 

25  Piscium 

6.3 

O.IO 

2.0 

I  331 

19  369 

-  9  15-5 

-0.7000 

0.5348 

0.1822 

-  4 

-87 

60  Piscium 

6.2 

0.44 

1.3 

6  12.7 

S  22  15.5 

-  7  26.7 

-0.8184 

0.5449 

0.1776 

-12 

-84 

B.A.C.  221 

5-7 

0.43 

0.7 

4  46.9 

22  41.9 

-  7  01.2 

+0.7647 

0.5451 

0.1774 

+90 

+10 

B.  A.  C.  274 

7.0 

+0.51 

+0.7 

+  5  57.6 

6    4  12.0 

-  I  41  7 

+0.4950 

0.5453 

+0.1752 

+67-6 

e  Piscium 

4-5 

0.55 

I.I 

7   22.1 

5  406 

-  0  r6.o 

-07233 

0.5486 

0.1749 

-  6 ;  -83 

C  Piscium 

54 

0.60 

0.5 

7  03.8 

10  45.2 

+  4  387 

+0.4762 

0.5514 

0.1719 

+65 

-  7 

1  88  Piscium 

6.1 

0.60 

+0.2 

6  28.9 

II   13.3 

+  5  05.8 

+I.I627 

0.5517 

0.1716 

+90 

+39 

0  Piscium 

44 

0.80 

-0.4 

8  40.2 

7      I    22.1 

-  5  137 

+1.2405 

0.5603 

0.1619 

+90 

+50 

54  Ceti 

5.8 

+0.85 

0.0 

+10  33.8 

3  504 

-  2  50.4 

-0.3207 

0.5619 

+0.1598 

+17 

-51 

B.A.C.609 

6.2 

0.92 

+0.1 

II  49.5 

7  40  7 

+  0  52.0 

-I.OI59 

0.5645 

a  1 565 

-26 

-78 

31  Arietis 

S6 

1. 12 

r  -1.6 

12  01.6 

23  59  4 

-  7  23.8 

+I.I93I 

0.5760 

0.1389 

+90  +48 

(J  Arietis 

55 

1.23 

1.5 

14  40.9 

8     6  19.0 

-  I  179 

-0.6567 

0.5806 

0.1307 

-  2  -71 

B.A.C.  1119 

6.4 

1.48 

34 

16  13.2 

9    2  06.8 

-  6  137 

+0.0916 

0.5950 

0.1002 

+40 

-19 

B.  A.  C.  1206 

6.a 

+1-55 

-39 

+17  02.2 

7  36.8 

-  0  57-3 

-0.2021 

0.5988 

+0.0904 

+23 

-35 

B.  A.  C.  1240 

57 

159 

4.0 

17  55  2 

10  38.4 

+  I  57.1 

-0.8179 

0.6007 

0.0847 

-13 , -72 

B.  A.  C.  1272 

6.3 

1.61 

4.6 

17  04.8 

13  29.9 

+  4  418 

+0.2552 

0.6026 

0.0793 

+50   -  8 

W.B.(2).iv,  59 

6.4 

1.63 

49 

17  01.6 

15  16.7 

+  6  24.4 

+0.4455 

0.6038 

0.0758 

+63+2 

rf'  Tauri 

4.0 

1.67 

5.3 

17  r8.8 

19  20.8 

+10  18.S 

+0.4513 

0.6061 

0.0682 

+65+4 

63  Tauri 

5.6 

+1.66 

-5-5 

+16  33  0 

19  32.9 

+10  30.4 

+I.224I 

0.6063 

+0,0673 

+90 '  +60 

*5^  Tauri 

47 

1.67 

5-4 

17  13  I 

19  48.1 

•*-io  45.1 

+0,5770 

0.C064 

0.0668 

+76  +n 

<P  Tauri 

42 

1.68 

53 

17  42  3 

20  20.2 

+11   15.8 

+0.1288 

0.6067 

0.0657 

+42   -14 

£  Tauri 

37 

1.71 

5.2 

18  57.8 

21  32.0 

-II  353 

-1.0439 

0.6074 

0.0633 

-30 ' -71  > 

B.  A.  C.  1468 

6.5 

1.77 

6.2 

18  33.5 

10     4  21.5 

-  5  02.2 

-0.2563 

0.61 10 

0.0489 

+20  -34 

/  Tauri 

51 

+1.78 

-6.4 

+  18  40.4 

6  18.6 

-  3  09.9 

-0.2784 

0.6120 

+0.0447 

+19 

-35 

1    m  Tauri 

51 

1.83 

7.2 

18  30.8 

12  25.3 

+  2  41.8 

+0.1 1 22 

0.6147 

00313 

+41 

-12 

107  Tauri 

7.0 

1.85 

70 

19  43  9 

12  57.2 

+  3  12  4 

-I073I 

0.6149 

0.0301 

-33 

-70 

115  Tauri 

5-4 

1.86 

8.2 

17  52.6 

19  54  7 

+  9  52.7 

+0.9080 

0.6173 

0.0143 

+90 

+36 

W.B<2).v.  606 

7.0 

1.87 

8.3 

18  17.1 

20  43.0 

+10  38.9 

+0.5178 

0.6175 

0.0125 

+70 

+13 

119  Tauri 

4.6 

+1.88 

-8.4 

+  18  31.2 

21  48.0 

+  11  41.2 

+0.2987 

0.6179 

+0.0100 

+53 

+   1 

120  Tauri 

5-3 

1.88 

8.4 

18  28.1 

22  17.8 

-II  50.2 

+0.3532 

0.6180 

0.0088 

+57 

+  4 

B  A.  C.  1796 

7.5 

1.91 

8.8 

18  56.2 

11     I  39.0 

-  8  37.4 

-0.0898 

0.6183 

0.00 1 1 

+29 

-20 

,127  Tauri 

6.3 

1.91 

8.8 

18  55.8 

I  484 

-  8  28.4 

-0.0831 

0.6189 

+0.0007 

+30 

-20 

130  laun 

5-5 

1.90 

9.1 

17  414 

3  317 

-  6  49.4 

+  I.I307 

0.6192 

-0.0033 

+90 

+55 

X"^  Orionis 

1 

58 

+1.94 

-9.2 

+19  437 

6  18.5 

-    4  og.6 

-0.8853 

0.6197 

-0.0097 

-18 

-70' 

1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 

1 

Thb  Star's 

1 

At  Conjumction  m  R.  A. 

Limiting 
Parallels. 

Red'ni 

i  from 

« 

Nams. 

Mag. 

1903-0.         1 

Apparent 
Declination. 

Wafihington 
Mean  Time. 

Hour  Angle, 
H 

Y 

X* 

/ 

M. 

S. 

Aa 

A« 

e 

s 

M 

e          1 

d     h     m 

h      m 

0 

X^  Orion  is 

51 

+1.95 

-9-6 

-I-I9  41.4 

H     9  29.5 

-   I   06.5 

-0.8894 

0.6201 

-0.0171 

-18 

-70 

68  Orioni& 

5-6 

1.96 

99 

19  48.6 

12  41.5 

+  I  57  4 

-1.0730 

0.6204 

0.0246 

-33 

-70 

71  Orionis 

51 

1.96 

10. 1 

19  1 1.2 

13  45-6 

+  2  58.8 

-0.4910 

0.6205 

0.0271 

^-  7 

-48 

20  Geininnmm 

6.3 

1.96 

10.9 

17  50.7 

20  17.7 

+  9  144 

+0.5948 

0.6206 

0.0422 

+78 

+  14 

21  Geminoram 

6.5 

1.96 

10.9 

17  51.0 

20  18.0 

+  9  147 

+0.5897 

0.6206 

0.0422 

+78 

+14 

22  Geminoram 

7.2 

-t-1.98 

-10.9 

+19  30- 1 

21  09.1 

+10  03.7 

-1.0608 

0.6204 

-0.0441 

-34 

-70 

,  26  Geminorum 

50 

1.96 

"•3 

17  44.2 

1»    0  04.7 

-II   12.0 

+0.5241 

0.6201 

0.0507 

+71 

+  9 

W.B.(2).vi.i630 

6.2 

197 

12.0 

17  53  4 

7  350 

-  3  565 

-0.0697 

0.6189 

00675 

+30 

-24 

51  Geminorum 

5.4 

195 

12.4 

16  19.2 

"  437 

+  0  01.9 

+ 1. 1646 

0.6179 

0.0765 

+90 

+52 

X  Geminorum 

3.6 

1.96 

12.5 

16  42.7 

13  304 

+  I  44.1 

+0.6423 

0.6174 

0.0803 

+84 

+13 

W.B.(2).vii,685 

5.6 

+1.95 

-12.9 

+17  17.4 

18  41.5 

+  6  42.5 

-0.3660 

0.6157 

-ao9ii 

+14 

-45 

68  Geminorum 

50 

1.94 

12.9 

16  01.9 

19  23.8 

+  7  23.0 

+0.7979 

0.6155 

0.0926 

+90 

+22 

/  Geminorum 

5-2 

1-95 

13.1 

17  53  5 

21   36.2 

+  9  29.9 

-1.2296 

0.6146 

0.0970 

-50 

-72 

I  Caocri 

5.9 

1.92 

13.5 

16  02.7 

13    4  20.4 

-  8  02.4 

-0.1225 

0.6117 

O.IIOI 

+28 

-32 

B.  A.  C.  2649 

6.3 

1.92 

13.5 

16  46.6 

4  55-3 

-  7  28.9 

-0.9018 

0.61 14 

a.iii2 

-18 

-73 

5  Caocri     v 

6.4 

+1.92 

-13-6 

+16  43.1 

6  04.2 

-  6  22.8 

-0.9731 

0.61  TO 

-0.1133 

-24 

-73 

29  Cancri 

59 

1.86 

139 

14  317 

16  39.5 

+  3  470 

-0.1283 

0.6054 

0.1317 

+27 

-34 

B.  A.  C.  2872 

6.8 

1,85 

13.9 

13  35.1 

18  41.5 

+  5  441 

+0.5259 

0.6043 

0.1349 

+70 

+  I 

A'  Cancri 

5.6 

1.83 

13.9 

13  OI-5 

22  26.4 

+  9  20.2 

+0.5606 

0.6021 

0.1407 

+73 

+  3 

A^  Caocri 

3.8 

1.82 

13.8 

12  27.7 

23  55-9 

+10  46.2 

+0.9030 

0.6012 

0.1429 

+90 

+23 

60  Cancri 

57 

+1.80 

-139 

+11  59.6 

14    3  31.8 

-  9  46  4 

+0.8427 

0.5989 

-0^1480 

+90 

+19 

n  Cancri 

4-3 

1.79 

139 

12  11.8 
II  03.3 

4  33.3 

-  8  47-3 

+0.4574 

0.5984 

0.1498 

+64 

-  4 

K  Cancri 

5.0 

1.77 

13.8 

8  18.5 

-  5  107 

+1.0468 

0.5962 

0.1543 

+90 

+33 

B.  A.  C.  3122 

7.0 

1.76 

13.9 

II  57.4 

9  07.3 

-  4  23.8 

+0.0316 

0-5955 

0.1553 

+36 

-28 

0)  Leonis 

5.6 

1.71 

135 

9  28.5 

16  47.2 

+  2  58.6 

+1.2608 

0.5906 

az642 

+96 

+54 

i  Leonis 

52 

+1.69 

-13.8 

+11  43  5 

18  12,7 

+  4  20.9 

-1.2039 

0.5897 

-0.1657 

-43 

-78 

//  Leonis 

5-4 

1.70 

13.6 

10  08.4 

18  13.8 

+  4  21.9 

+0.3652 

0.5897 

0.1658 

+58 

-n 

0  Leonis 

3.8 

1.67 

13-5 

10  19.8 

22  03.1 

+  8  02.6 

-0.4643 

0.5873 

0.1695 

+  9 

-60 

B.  A.  C.  3398 

6.0 

1.62 

13a 

9  23.4 

Ift    4  28.7 

-  9  46.0 

-0.6383 

0.5831 

0.1751 

-  I 

-75 

II  Sextantis 

6.0 

1.62 

131 

8  46.4 

5  "7 

-  9  045 

-0.1503 

0.5824 

0.1757 

+26 

-4^ 

TT  Leonis 

5.0 

+1.61 

-130 

+  8  30.4 

6  05.1 

-  8  13.1. 

-0.0404 

0.5820 

-0.1764 

+32 

-35 

16  Sextantis 

71 

1.59 

12.5 

6  38.6 

9  56.8 

-  4  29-9» 

+1.1351 

0.5796 

0.1792 

+90 

+37 

43  Leonis 

6.5 

1.54 

12.3 

7  01 9 

15  51.9 

+  I  12.4 

-^•3243 

0.5759 

0.1828 

+17 

-52 

35  Sext.  (i«*J//7r) 

6.0 

1-47 

11.5 

5  152 

16     0  45.6 

+  9  47-2 

-0.1807 

0.5706 

0.1868 

+24 

-45 

d'  Leonis 

50 

1.41 

10.8 

4  08.1 

8  24.7 

-  6  49.7 

-0.4900 

0.5663 

0.1889 

+  8 

-66 

/*  Leonis 

57 

+1-39 

-10.2 

+  2  28.8 

II  16.9 

-  4  03.4 

+0.6487 

0.5649 

-0.1894 

+81 

+  I 

B.  A.  C.  3836 

7.2 

1.36 

lO.O 

2  47.7 

14  24.8 

-  I  oi.g 

-0.2660 

0.5631 

0.1898 

-»-20 

-50 

75  Leonis 

5.4 

135 

9-9 

2  32.5 

15  56.7 

+  0  26.8 

-0.2983 

0.5623 

0.1900 

+  18 

-5^. 

76  Leonis 

6.3 

1-35 

97 

2  10.8 

16  41.3 

+  I  09.8 

-0.0709 

0.5620 

a  1900 

+31 

-38 

79  Leonis 

5-5 

1.32 

-9.5 

+  I  56.2 

19  OI.O 

+  3  24.8 

-0.2666 

0.5608 

azgoo 

+  19 

-50 

t»  Leonis 

4-5 

+1.29 

--  8.4 

-  0  17.4 

17    0  55.7 

+  9  07.7 

+0.8933 

0.5581 

-0.1898 

+90 

+17 

i         W.B.  xii,  69 

7.3 

1. 14 

6.4 

2  33  6 

17  29.5 

+  I  08.6 

+0.1253 

0.5514 

0.1859 

+41 

-28 

B.  A.  C.  4134 

6.0 

1. 12 

59 

3  25.1 

20  07.4 

+  3  41.3 

+0.5289 

0.5505 

0.1849 

+69 

-  6 

B.A.  C.  4135 

6.0 

1. 12 

5.9 

3  24.7 

20  07.6 

+  3  415 

+0.5225 

0.5505 

0. 1849 

+68 

-  6 

B.  A.  C.  4200 

57 

1.08 

5.3 

4  04.8 

18    a  42.8 

+  8  07.7 

+0.3760 

0.5490 

0.1829 

+57 

-14 

B.  A.  C.  4225 

6.3 

+1.07 

-  50 

-  4  31.2 

2  30.3 

+  9  517 

+0.5083 

0.5485 

-0.1820 

+67 

-  7 

/  Virginis 

59 

105 

4.6 

5  179 

4  56-7 

-II  46.6 

+0.8818 

0.5478 

0,1808 

+85 

+15 

B.  A.  C.  4294 

6.1 

I.OI 

4.0 

5  46  3 

10  04.6 

-  6  48.6 

+0.4596 

0.5465 

0.1779 

+63 

-  9 

A  Virginis 

5.5 

0.81 

0.7 

9  39-9 

19    7  55.1 

-  9  39.8 

+0.8656 

0.5426 

0.1620 

+80 

+15 

B.  A.  C.  4591 

6.2 

0.74 

-  03 

9  13  4 

14  50.0 

-  2  58.0 

-0.7050 

0.5419 

0.1558 

-  8 

-90 

A  Virginis 

4.6 

+0.61 

+  2.2 

-12  55  5 

20    6  182 

-II  59.1 

+0.9788 

0.54 1 1 

-0.1403 

+77 

+23 

1     2  Librs 

6.3 

0.57 

1.8 

II   16.2 

8  25-4 

-  9  55.8 

-1.1015 

0.5411 

a.1380 

-38 

-90 

B.  A.  C.  4772 

6.6 

0.56 

1.8 

II   13.8 

9  02.3 

-  9  20.1 

-1.2314 

0.5411 

0.1373 

-52 

-90 

fi  Librae 

5.4 

0.46 

3.6 

13  44-6 

21    00.0 

;    +  2  15.1 

-0.0706 

0.5413 

0.1235 

+24 

-39 

v^  Librae 

5.4 

0.38 

49 

15  52.8 

*»     5  23.3 

+10  22.5 

+1.2656 

0.5416 

0.1130 

+74 

+55 

0^  Librae 

1 

6.0 

40.29 

+  5.1 

-15   1 1.9 

12  23.4 

-  6  50.7 

-0.2386 

0.5421 

-0.1040 

+13 

-49 
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ELE] 

MENTS 

FOR 

THE  PI 

lEI 

ANI 

DICTION  OF  OCCULTATIONS.                  ] 

J 

JARY. 

Thb  Star's 

At  Conjumctiom  in  R.  A. 

Limiting  ' 
Parallels. 

Red'ns  from 

Name. 

Mag. 

i903.a 

Apparent 
Declination. 

Washini^ton 
Mean  Time. 

Hour  Angle, 
H 

Y 

x' 

y' 

N. 

S.  ' 



Aa 

A« 

— 

1 

1 

0  < 

s 

„ 

0        ' 

d 

h       in 

h      m 

0 

o2  Libra 

6.3 

+0.28 

+5.0 

-14  47.2 

31 

13  22.3 

-  5  53  6 

-0.7898 

0.5421 

-0.1027 

-19 

-90 

C*  Librae 

6.2 

0.26 

56 

16   22.6 

15   530 

-  3  27.7 

+0.6980 

0.5423 

0.0993 

+73 

+  5 

C^  Librae 

5-8 

0.25 

57 

16    16.5 

17  03.4 

-   I   195 

+0.4713 

0.5424 

0.0977 

+54 

-  8 

C*  Librae 

5-4 

0.24 

58 

16   31.4 

18  08.7 

-  I   16.2 

+0.6370 

0.5424 

0.0962 

+67 

+  I 

ij  Librae 

5-5 

0.18 

57 

15   21.8 

23   34.2 

+  3  59.0 

-T.1385 

0.5430 

0.0887 

-47 

-90 

e  Librae 

4  3 

+0.13 

+6.3 

-16  26.6 

22 

4    16. 1 

+  8  32.0 

-0.3529 

0.5433 

-0.0821 

+  4  !  -57 

49  Librae 

56 

+0.09 

6.4 

16  14.8 

7  27.4 

+11  37.2 

-0.8251 

0.5436 

0.0775 

-241-90 

X  Oplfiuchi 

5.0 

-0.02 

7-5 

18  14. 1 

20  17.0 

•1-  0  02.4 

+0.4942 

0.5446 

0.0586 

+52  •  -  6 

24  Scorpii 

52 

O.IO 

75 

17  332 

28 

3  18.6 

+  6  50.5 

-0.6342 

0.5452 

0.0479 

-15   -«3. 

29  Ophiuchi 

6.5 

0.19 

8.0 

18  44.5 

13  03.2 

-  7  43  5 

+0.2884 

0.5458 

0.0328 

+35 

-18 

B.  A.  C.  5771 

6.2 

-0.22 

+7.7 

-17  28.7 

16  09.1 

-  4  43-4 

-1.2056 

0.5460 

-0.0280 

-6r 

-90 

B.  A.  C.  5839 

6.0 

0.27 

78 

17  39-2 

21  45.0 

-t-  0  41.8 

-1. 1449 

0.5462 

-O.OI9I 

-55 

-90 

B.  A.  C.  6060 

6.5 

0.41 

8.1 

•18  47.0 

24 

15  03  5 

-  6  32.8 

+0.0161 

0.5466 

+0.0084 

+16 

-34 

Y  Sagittarii 

Var. 

0.50 

8.0 

18  54.1 

26 

3  19  7 

+  5  19.8 

+0.3692 

0.5463 

0.0277 

+40 

-14 

B.  A.  C.  6287 

6.0 

0.53 

7.9 

18  47.3 

7  35  I 

+  9  27.1 

+0.3754 

0.5461 

0.0344 

+41   -13  1 

B.A  C.6292 

75 

-053 

+7.9 

-18  58.1 

8  07.8 

+  9  58.8 

+0.5952 

0.5461 

+0.0352 

+58 

0 

B.  A.  C.  6294 

5-2 

0.53 

78 

18  28.0 

8  11.6 

+10  02.5 

+0.0400 

0.5461 

00353 

+21 

-32 

NEW 

MOON. 

36  Aqaarii       ' 

6.3 

0.58 

1.9 

8  39  7 

29 

20  26.2 

-  5  03.6 

+0.8796 

0.5331 

0.1636 

+81 

+16 

B.  A.  C.  7717 

6.5 

-0.58 

+1.9 

-  8  00.7 

20  28.0 

-  5  OI-9 

+0.1740 

0.5331 

+0.1636 

+42 

-25 

B  Aquarii 

4-3 

0.56 

17 

8  16.0 

SO 

0  1 1.6 

-  I  25.1 

+1.0648 

0.5328 

0. 1659 

+82  '  +29 

B.  A.  C.  7793 

7-5 

0.54 

17 

6  43-9 

2  32.0 

+  0  51. 1 

-0.2207 

0.5327 

0.1673 

+21    -47 

B.  A  C.  7804 

6.1 

0.54 

1-5 

7  41  0 

3  37  0 

+  I  54.2 

+1.0002 

0.5326 

0.1679 

+82   +24 

W.B.  xxii,  493 

6.2 

0.52 

1-3 

7  03  0 

7  33  8 

+  5  43-8 

+0.9747 

0.5325 

O.170I 

+83  '  +22 

1 

K  Aquarii 

5-5 

-0.48 

+1.4 

-  4  43.7 

10  52.7 

h  8  56.8 

-0.9857 

0.5325 

+0.1718 

-24   -90; 

B.A.C.795i(w<ra«) 

6.7 

0.45 

I.O 

4  43-9 

16  00.7 

-10  04.5 

-0.0929 

0.5324 

0.174 1 

+28   -40 ' 

Lalande  44872 

7.0 

0.42 

+0.9 

3  45.8 

20  43.7 

-  5  30.0 

-0.3185 

0.5325 

0.1760 

+17  '  -54 

II  Piscium 

6.5 

0.30 

-0.1 

2  195 

31 

13  07.6 

+10  24.3 

+1.0493 

0.5337 

0.1802 

+88   +27: 

12  Piscium 

6.8 

0.29 

+0.1 

I  34  2 

13  09.4 

+10  26.1 

+0.2393 

0.5337 

0.1802 

+48  I  -21 

13  Piscium 

6.4 

-0.28 

0.0 

« 

-  I  37  3 

14  23.6 

+11  38.0 

+0.5184 

0.5338 

+0. 1804 

+68-61 

14  Piscium 

5-9 

0.28 

-0.1 

-  I  470 

15  29.7 

-II  18.0 

+0.8914 

0.5340 

0.1805 

+88   +16 

21  Piscium 

6.1 

-0.19 

-0.2 

+  0  32.2 

23    12.5 

-  3  49.2 

-0.2 1 16 

0.5351 

+O.181I 

+23  '  -47 

FEBRUARY.                                                                                     1 

25  Piscium 

6.3 

-0.17 

0.0 

^-   I  331 

1 

I  01.4 

-  2  03.6 

-0.9712   0  5354 

+O.181I 

-22    -88' 

i  60  Piscium 

6.2 

+0.11 

-0.7 

6  12.7 

2 

3  52  6 

-  0  02.3 

-1. 1 170   0.5425 

O.1761 

-33 ' -84  , 

B.  A.  C.  221 

5-7 

O.II 

13 

4  46.9 

4  194 

+  0  23.7 

+0.4792 

0.5427 

0.1759 

+65-8 

B.  A.  C.  274 

7.0 

0.17 

13 

5  57  6 

9  54-2 

+  5  47.9 

+0.2048 

0.5447 

0.1736 

+46  j  -22 

!     f  Piscium 

4.5 

+0.20 

-1.0 

+  7  22.1 

II  24.3 

+  7  15-2 

-1.0250 

0.5453 

+0.1729 

-26  !  -83 

I     ;  Piscium 

5-4 

0.25 

1.5 

7  03.7 

16  34.1 

-II   15.0 

+0.1845 

0.5474 

0. 170I 

+45  ,  -22 

'  88  Piscium 

6.1 

0.25 

1.8 

6  28.9 

17  02.7 

-II   17.3 

+0.8779 

0.5476 

0.1699 

+90+17 

B.  A  C  410 

74 

0.29 

2.0 

6  54  a 

20  57.4 

-  7  30.2 

+  i.ogio   0.5493 

0.1675 

+90   +33; 

0  Piscium 

4-4  1     0-43 

2.3 

8  40.1 

8 

7  298 

+  2  41.5 

+0.9592 

0.5542 

0.1600 

+90 '  1-24 

54  Ceti 

5.8  1  +0.48 

-1.8 

+XO  33.7 

10  01.7 

+  5  08.4 

-0.6214 

0.5555 

+0.1579 

0   -73 

31  Arietis 

5.6,     0.74 

3-3 

12  01.6 

4 

6  46.0 

+  I   10.4 

+0.9250 

0.5669 

0.1371 

+90  +25 ; 

a  Arietis 

5.5       0,86 

30 

14  40.9 

13  18.4 

+  7  29.2 

-0.9490 

0.5708 

0.1294 

-2i|-75| 

B.A.  C.  1119 

6.4       1. 13 

4-5 

16  13.2 

6 

9  50.7 

+  3  170 

-0.1655 

0.5833 

0.0993 

+25  ,  -34 

B.  A.  C.  1206 

6.0 

1. 21 

4.8 

17  02.2 

15  33  8 

+  8  47.5 

-0.4567 

0.5867 

0.0897 

+  9  1  -52 

B.  A.  C.  1240 

57 

-♦-1.26 

-4.9 

+17  55.2 

18  42.7 

+"  493 

-1.0789 

0.5886 

+0.0843 

-33 

-72  1 

B.  A.  C.  1272 

63 

1.29 

5-5 

17  04.8 

21  41. 1 

-  9  19.1 

+0.0180 

0.5903 

0.0790 

+36 

-21 

W.B.(2),iv.59 

6.4 

131 

5-7 

17  OI.6 

23  32.3 

-  7  32.0 

+0.2147 

0.5914 

0.0756 

+47 

-10 

55  Tauri 

7-3 

1-34 

6.3 

16  17.2 

6 

2  33-7 

-  4  37-7 

+1.1832 

0.5930 

0.0701 

+90 

+54 

rJ'  Tauri 

4.0 

137 

6.1 

17  18.8 

3  46  5 

-  3  27.7 

+0.2276 

0.5936 

0.0678 

+48 

-  8 

63  Tauri 

5.6 

+1.36 

-6.3 

'('I6  32.9 

3  59.0 

3  156 

+1.0149 

0.5937 

+0.0674 

490 

+39 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY. 

The 

Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

1 

1 

Red'ns  from 

Name. 

1  Mag. 

1903.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle, 
H 

Y 

'x' 

•    ;'' 

N.      S. 

1 

1 

1 

;  ^ 

Aa 

h      m 





1 

1 

1 

s 

1 

0         t 

d     h     m 

0 

1 
1 
0 

d«  Tauri 

4-7 

+  1-37 

-  6.1 

+17    13.I 

6     4   14.7 

-  3  00-5 

♦0.3561 

0.5939 

+0.0669 

+57 

-  2 

(J3  Tauri 

4-2 

1-39 

6.0 

17  423 

4  48.2 

-  2  28.3 

-0.0992 

0.5942 

0.0659 

+29 

-27 

B.  A.  C.  1468 

6.5 

1.49 

6.7 

18   33.5 

13  09.3 

+  5  33-5 

-0.4765 

0.5985 

0.0496 

+  8 

-49 

i  Tauri 

5.1 

1.52 

6.9 

18  40.4 

15   II-2 

+  7  30.6 

-0.4952 

0.5994 

0.0455 

+  6 

-50 

m  Tauri 

51 

1-59 

77 

18   30.8 

21   32.7 

-10  22.9 

-0.0854  1  0.6022 

0.0325 

+29 

-23 

115  Tauri 

5.4 

+1.66 

-8.7 

+17   52.6 

7    5   196 

-  2  54-4 

+0.7396 

0.6052 

+0.0160 

+90 

+25 

W.B.(2),v,6o6 

7.0 

1.68 

8.7 

18   17.1 

6  09.8 

-  2  06.3 

+0.3447 

0.6055 

0.0142 

+56 

+  3 

119  Tauri 

4.6 

1     1.69 

87 

18   31.2 

7  17.4 

-  I  01.4 

+0.1239 

0.6059 

0.0118 

+42 

-  9 

120  Tauri 

53 

1.70 

8.8 

18  28.1 

7  48.2 

-  0  31.8 

+0.1805  '  0.6060 

0.0107 

+46 

-  6 

B.  A.  C.  1796 

7-5 

174 

9.0 

18   56.2 

II   17.0 

+  2  48.7 

-0.2627 

0.6071 

0.0032 

+19 

-31 

127  Tauri 

6.3 

+1.74 

-  9.0 

+18   55.8 

II  26.8 

+  2  58.1 

-<'-2555  \  0.6071 

+0.0028 

+20 

-30 

130  Tauri 

5-5 

1-74 

9.6 

17  41.4 

13  13.9 

+  4  40.9 

+0.9821 

0.6076 

-O.OOII 

+90 

+42 

X^  Orionis 

5.8 

1.79 

9  3 

19  437 

16  06.7 

+  7  26.8 

-1.0605 

0.6084 

0.0074 

-32 

-70 

j^  Orionis 

51 

1.82 

97 

19  41.4 

19  24.6 

+11  367 

-1.0564 

0.6089 

0.0146 

-32 

-70 

68  Orionis 

5.6 

1.85 

lO.O 

19  48.6 

22  43.2 

-10  12.8 

-1.2350 

0.6098 

0.0219 

-54 

-70 

71  Orionis 

51 

+1.85 

-10.3 

+19  II. 2 

23  49-5 

-  9  09.2 

-0.6416 

0.6099 

-0.0243 

-  2 

-^i 

20  Geminorum 

6.3 

1.89 

II-3 

17  50.7 

8    6  34.3 

-  2  40.8 

+0.4760   0.6106 

0.0391 

+67 

+  8 

21  Gerninorum 

6,5 

1.89 

11.3 

17  51.0 

6  34-5 

-  2  40.6 

+0.4709 

0.6106 

0,0391 

+66 

+  7 

22  Geminorum 

7.2 

1.92 

II.O 

19  30.1 

7  27.3 

-  I  500 

-1.2007 

0.6107 

0.0410 

-48 

-70 

26  Geminorum 

5.0 

1.92 

11.7 

17  44.2 

10  28.1 

+  I  035 

+0.4135 

0.6109 

0.0476 

4-62 

+  3 

W.B.(2)vi,i63o 

6.2 

+1.97 

-12.4 

+17  53-4 

18    II.O 

+  8  27.7 

-0.1691 

0.6108 

-0.0641 

+26 

-31 

51  Geminorum 

5-4 

1.98 

13.0 

16  19.2 

22  25.9 

-II  27.7 

+1.0902 

0.6104 

0.0730 

+90 

+45 

/■  Geminorum 

3.6 

1.99 

131 

16  42.7 

»    0  15.2 

-  9  42.9  i  +0.5667 

0.6104 

0.0768 

+75 

+  9 

W.B.(2).vii,685 

5-6 

2.03 

13-4 

17  17.4 

5  33- 1 

-  4  377 

-0.4387 

0.6094 

0.0875 

+10 

-50 

68  Geminorum 

5.0 

2.02 

13.7 

16  01.9 

6  16.3 

-  3  56.3 

+0.7386 

0.6093 

0.0890 

+90 

+18 

I  Cancri 

5-9 

+2.05 

-14-3 

+16  02.7 

15  22.6 

+  4  48.1 

-0.1665   0.6072 

-0.1065 

+25 

-34 

B.  A.  C.  2649 

6.3 

2.06 

14.2 

16  46.6 

15  57-9 

+  5  22.0 

-0.9498   0.6071 

0. 1076 

-22 

-73 

5  Cancri 

6.4 

2.06 

14-3 

16  43.1 

17  08,0 

+  6  29.3 

-1.0204   0.6068 

0.1098 

-27 

-73 

29  Cancri 

5.9 

2.07 

15.1 

14  317 

10    3  50.7 

-  7  135 

-0.1379  1  0.6032 

0.1284 

+27 

-35 

B.  A.  C.  2872 

6.8 

2.07 

153 

13  35.1 

5  53.6 

-  5  156 

+0.5253   0.6025 

0.I3I7 

+70 

+  2 

A'  Cancri 

5.6 

1-2.08 ' 

-15.4 

+13  01.5 

9  40.0 

-  I  37.9 

+0.5700   0.6010 

-0.1376 

+74 

+  3 

A'^  Cancri 

5-8 

2.08' 

155 

12  27.7 

II    lO.O 

-  0  1 1. 5'  +0.9176   0.6004 

0.1399 

+90 

+25 

60  Cancri 

5-7 

2.08 

157 

II  59-5 

14  46.7 

■»■  3  16.8 

+0.8662   0.5989 

0.1452 

+90 

+21 

a  Cancri 

4-3 

2.08 

157 

12  13.7 

15  48.3 

+  4  16.1 

+0.4828   0.5984 

0. 1466 

+66 

-  2 

K  Cancri 

50 

2.07 

15.8 

II  03  3 

19  337 

+  7  52.8    +1.0830   0.5968 

0.I5I8 

+90 

+36 

B.  A.  C.  3122 

7.0 

+2.08 

-15.8 

+11  57-3 

20  22.5 

+  8  39.7 

+0.0688   0.5951 

-0.1528 

+38 

-26 

u  Leonis 

5.6 

2.07 

15.8 

9  28.5 

11    4  01.2 

-  7  59.1  '  +1.3189   0.5929  1 

0, 1622 

+90 

+70 

^  Leonis 

5-2 

2.o6 

15-9 

II  43-5 

5  26.4 

-  6  37.2 

-1.1410   0.5923 

0.1637 

-37 

-79 

h  Leonis 

5-4 

2.06 

1 

159 

10  08.4 

5  27.4 

-  6  36,2 

K).4269   0.5922 

0.1638 

+62 

-  7 

0  Leonis 

3.8 

2.06' 

15-9 

10  19.8 

9  15-4 

-  2  56.8 

-0.3913    0.5903 

0.1678 

+13 

-55 

B.  A.  C.  3398 

6.t) 

+2.04 

-15.8 

+  9  23.3 

15  37.4 

+  3  III 

-0.5464    0.5873  1 

-0.1738 

+  4 

-67 

II  Sextan tis 

6.0 

2.04 

15.8 

8  46.4 

16  20.0 

+  3  52.0    -0.0582   0,5869 

0.1744 

+31 

-35 

TT  Leonis 

50 

2.04 

157 

8  30.3 

17  12.8 

+  4  42.8     +0.0537    0.5865 

O.I75I 

+37 

-29 

16  Sex  tan  tis 

71 

2.04 

15.6 

6  38.5 

21  01.7 

+  8  23.3     +1.2341    0.5846 

0.1782 

+90 

+48 

43  Leonis 

6.5 

2.01 

•  15-4 

7  OI.8 

12    2  51.7 

-  9  59-5     -0.2034    0.5817 

0.1822 

+23 

-45 

35  Sext.  (i«'j/«r) 

6.0 

+1.99 

-150 

+  5  151 

II  361 

-  I  34.0    -0.0386   0.5775 

-0.1867 

+32 

-36 

d  Leonis 

50 

1.96  > 

145 

4  08.1 

19  05.6 

+  5  39-4  !  -0.3269   0.5741 

0.1893 

+16 

-54 

1    f^  Leonis 

5-7 

1.96 

14.1 

2  28.7 

21  53.9 

+  8  21.8     +0.8085    0.5728 

0.1900 

+90   +11   1 

'         B.  A.  C.  3836 

7.2 

1.94 

14.0 

2  47.6 

18    0  57.4 

+11   18.9    -0.0910   0.5715 

0.1905 

+29 

-39 

1  75  Leonis 

5.4 

1.94 

139 

2  32.4 

2  27.3 

-II   14.4,  -0.1206   0.5709 

0.1907 

+28   -41 1 

'  76  Leonis 

6.3 

+1.94 

-13.8 

+  2  10.7 

3  10.7 

-10  32.6     +0,1068    0.5704 

-0.1908 

+40   -28 

79  Leonis 

5-5 

1.92 

13.6 

+  I  56.2 

5  26.9 

-  8  21. 1     -0.0819   0.5695 

0.I9I0 

+30 

-391 

V  Leonis 

4-5 

I.9I 

12.8 

-  0  17-5 

II  12.4 

-  2  47.6    +1.0776   0.5671 

0.I9I0 

+90, +30  1 

W.  B.  xii.  69 

7-3 

1.83 

II. I 

2  33  7 

14    3  18.1 

-II   14.8     +0.3477    0.5612 1 

0.1876 

+55 

-15 

B.  A.  C.  4134 

6.0 

1.82 

10.7 

3  25.1 

5  51.4 

-  8  46.6 

+0.7500   0.5603  1 

0.1867 

+82 

+  7 

-    B.  A.  C.4135 

6.0 

+1.82 

-10.7 

-  3  24.8 

5  51-6 

-  8  46.4     +0.7433   0.5603 

1 

-0.1867 

+83 

+  7 

29 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY. 

Thb  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

1903.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle, 
H 

Y 

jr' 

y' 

N.      S. 

Aa 

Aa 

— 

1 

1 

•'I 

1 

8 

r» 

e         • 

d 

h     m 

h      m 

0 

B.  A.  C.  4200 

57 

+  1.79 

-lO.I 

-  4  04.9 

14 

10  18.6 

-  4  28.4 

->'0.6o6o 

0.5590 

-0.1848 

+77 

-A 

B.  A.  C.  4225 

6.3 

J. 79 

9.8 

4  312 

12    02.8 

-  2  477 

+0.7392 

0.5584 

0.1839 

+83   +  7 ' 

/  Virginis 

5-9 

1.78 

9.4 

5  18.0 

14  24.9 

-  0  30.3    +1.1109 

0.5577 

0.1827 

+85   +331 

B.  A.  C.  4294 

6.1 

175 

8.9 

5  46.4 

19  23.4 

+  4  18.2     -1-0.7010   0.5563 

0.1799 

+84    +5 

h  Virginis 

5.5 

1.61 

5.6 

9  40.0 

16  16  34.8 

+  0  47  7 

+1.1232   0.5517 

0. 1640 

+80 

+35. 

m  Virginis 

5.3 

+1.55 

-  57 

-  8  12.9 

20  39.8 

-I-  4  44.8    -1.0668 

0.5510 

-0.1603 

-32 

-90 

B.  A.  C.  4591 

6.2 

1-55 

51 

9  13  5 

23  17.9 

+  7  177  1  -0.4221 

0.5506 

0.1578 

+  8 

-^i 

W.  B.  xiii,  825 

6.8 

1.50 

47 

9  05.1 

16 

3  21. 1 

-HI  13.0  1  -1.2032 

0.5500 

0.1538 

.46 

-90 

96  Virginis 

6.5 

1-45 

3-9 

9  52.6 

9  35-8 

-  6  44.5    -1. 3091 

0.5492 

0.1472 

-66 

-90 

A  Virginis 

4.6 

1.45 

2.4 

12  55-5 

14  21.6 

-  2  07.9 

-H.2470 

0.5487 

0.1420 

+77 

+49 

2  Librae 

6.3 

+1.41 

-  2.7 

-II  16.3 

16  25.4 

-  0  08.1 

-0.8074 

0.5485 

-0.1397 

-16 

-90 

B.A.C.4772 

6.6 

1.40 

2.7 

II   13.8 

17  01.5 

-h  0  26.8 

-0.9353 

0.5483 

0.1389 

-25 

-90 

B.  A.  C.  4828 

6.0 

1-34 

1.8 

II  53-6 

22  54.8 

+  6  08.7 

-1.0279 

0.5480 

0.1 321 

-32 

-90 

}i  Librae 

5.4 

1.31 

-  0.7 

13  447 

17 

4  42.8 

-HI    45.6 

-»-0.2II9 

0.5474 

0.1249 

+40 

-22 

0^  Librae 

6.0 

1.17 

+  I.I 

15  11.9 

19  48.4 

-i-    2    22.1 

-fo.0436 

0.5468 

0. 1052 

+28  1  -32 

1 

^8  Librae 

6.3 

+1.15 

+  1.2 

-14  47-3 

20  46.2 

+  3  179 

-0.5034 

0.5468 

-0.104 1 

-2-68 

C*  Librae 

6.2 

1. 14 

2.0 

16  22.7 

23  145 

+  5  415 

-(^0.9691 

0.5467 

0.1001 

+74  '  +24 

C^  Librae 

5.8 

1.13 

2.0 

16  16.6 

18 

0  23.7 

+  6  48.5 

-K).7442 

0.5467 

0.0989 

+74    +  8 

C*  Librae 

.5.4 

1. 12 

2.2 

16  31.4 

I  28.0 

+  7  50.6 

-i-o.9o8o 

0.5465 

0.0974 

+73 

+19 

7  Librae 

5-5 

1.04 

2.2 

15  21.8 

6  48.8 

-10  58.8 

-0.8546 

0.5465 

0.0899 

-25 

-90 

1 

f^  Librae 

4-3 

+  1.00 

+  3.1 

-16  26.7 

II  26.9 

-  6  29.6 

-0.0786 

0.5464 

-0.0832 

+19 

1 
-39 

49  Librae 

5.6 

0.96 

31 

16  14.8 

14  35  9 

-  3  26.7 

-0.5490 

0.5464 

0.0786 

-  7  1  -73 

X  Ophiuchi 

5.0 

0.84 

4.8 

18  14.1 

19 

3  178 

-t-  8  50.8 

.  +0.7509 

0.5463 

0.0596 

+72   +  9 

1  24  Scorpii 

5-2 

075 

50 

17  33  2 

10  16.3 

-  8  24.1 

-o- 3770  0.5462 

0.0489 

-  I 

-59. 

1  29  Ophiuchi 

6.3 

0.65 

6.0 

18  44.5 

19  577 

4  0  58.7 

+0.5306  0.5461 

0.0339 

+52 

-^1 

B.  A.  C.  5771 

6.2 

+0.60 

+  57 

-17  28.8 

23  02.9 

+  3  58.0 

-0.9597 

0.5460 

-0.0291 

-38 

-90 

B  A.  C.  5839 

6.0 

0.53 

6.0 

17  39.2 

20 

4  37-9 

+  9  12.2 

-0.9063 

0.5459 

-0.0203 

-35 

-90 

B.  A.  C.6c6o 

6.5 

0.34 

7.0 

18  47.0 

21  55.3 

-1-  2  06.5 

+0.2274  '  0.5454 

+0.0069 

+29 

-21 

Y  Sagittarii 

Var. 

0.21 

7-3 

18  54.1 

%\ 

10  12.2 

-  9  59-9 

+0.5618 

0.5448 

0.0261 

+55 

-  2 

B.  A.  C.  6287 

6.0 

0.17 

7-3 

18  47.3 

14  27.9 

-  5  52  4 

+0.5618 

0.5445 

0.0327 

+55 

-  2 

1         B.  A.  C.  6292 

7-5 

+0.16 

+  7-3 

-18  58.1 

15  00.7 

-  5  20.6 

+0.7799 

0.5445 

+0.0335 

+71 

411  1 

B.  A.  C.  6294 

5.2 

+0.16 

7.2 

18  28.0 

15  045 

-  5  170 

+0.2258   0.5445 

0.0336 

+31 

-21 

/»>  Sagittarii 

3.9 

-0.07 

7.0 

18  01.7 

32 

15  30.4 

-  5  37-4 

+1.0099   0.5427 

0.0701 

+72  1  +27 . 

t*  Sagittarii 

47 

0.07 

6.5 

16  08.1 

15  34-0 

-  5  33-9    -1.0839   0.5427 

0.0702 

-44    -90, 

e^  Sagittarii 

5.6 

0.15 

6.5 

16  30.9 

23 

0  514 

+  3  25  9 

-10.0489   0.5418 

0.0832 

+26    -30 

c'^  Sagittarii 

50 

-0.15 

+  6.4 

-16  21.0 

I  44-5 

+  4  174 

-0.0588  1  0.5418 

+0.0845 

+20    -38 

,         B.  A.  C.  6746 

5-5 

0.15 

6.2 

15  41.6 

2  15.4 

+  4  47-4 

-0.7429   0.5417 

0.0852 

-17 ;  -90 

g  Sagittarii 

50 

0.21 

6.0 

15  44-8 

9  20.5 

+11   39-2 

-0.0444   0.54 11 

0.0947 

+22 

-36 

B.  A.  C.  6992 

6.2 

0.28 

5-5 

15  05.4 

20  37.2 

-  I  25.1 

+0.3798   0.5400 

0.1086 

+49 

-13 

/'?  Capricomi 

3.4 

0.28 

5-5 

15  052 

20  44.2 

-  I   18.4 

+0.3889   0.5400 

0.1094 

+50 

-13 

B.  A.  C.  7009 

7.0 

-0.29 

+  5.4 

-14  340 

21  56.9 

-  0  07.9 

-0.0521  ,0.5399 

-KJ.IIOS 

+24 

-38' 

B.  A.  C.  7063 

6.2 

0.31 

5-4 

15  22.7 

24 

I  43.4 

+  3  317 

+1.2712   0.5395 

O.II54 

+75 

+56 

B.  A.  C.  7087 

6.2 

0.32 

51 

14  03.2 

3  17  2 

+  5  02.5 

-0.0083   0.5394 

O.II73 

+27 

-35 

B.A.  C.  7221 

6.3 

0.35 

4-5 

12  54.2 

II  30.5 

-10  59  3 

-0.2724   0.5386 

0.1267 

+13 

-51 

B.  A.  C.  7242 

6.5 

0-35 

4-3 

II  56.4 

12  43-2 

-  9  48.9 

-1.1778 

0.5386 

0.1280 

-46 

-90 

8  Aquarii 

6.8 

-0.38 

+  4.4 

-13  26.3 
NEW 

Mi 

16  06.1 
ION, 

lRCH. 

-  6  32.3 

+0.9088 

0.5382 

+0.1 317 

+77 '  +18 

UA 

1 

1 

60  Piscium 

6.2 

-0.13 

-  2.4 

+  6  12.6 

1 

9  23.6 

-f  7  16.0    -1.2764   0.5469 

+0.1762 

-52    -84 

BAG.  221 

57 

0.14 

2.9 

4  46  9 

9  50- 1 

-h  7  41.7,  -^0.3146   0.5473 

0.1760 

+53   -i^, 

\         B.  A.  C.  274 

7.0 

O.IO 

2.9 

5  57-5 

15  21.5 

-10  57.5     -^o.0347    0.5490 

0.1736 

+36 .  -31  1 

f  Piscium 

4-5 

0.08 

2.7 

7  22.0 

16  50.6 

-  9  31.2     -1.1946   0.5495 

0.1733 

-41    -83 

73  Piscium 

6.4 

0.09 

3-3 

5  08.1 

17  46.2 

-  8  37.4'  -H.3211    0.5498 

0.1725 

-^90   +63 

'     C  Piscium 

1 

5-4 

-0.04 

-  32 

+  7  037 

21  577 

-  4  34.1  1  -ho.oo69' 0.5513 

1                                        1 

+0. 1702 

+  .34i-32 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MARCH. 

Thb  Star's 

At  Comj  unction  in  R.  A. 

1 

Limiting 
Parallels. 

1 

Red'ns  from 

1 

Name. 

Max. 

1903.01 

Apparent 
Decimation. 

Washinffton 
Mean  Time. 

Hoar  Angle, 

y 

x' 

y' 

N. 

S. 

• 

A5 

Q 

0 

I* 

e         • 

d     h     m 

h      m 

88  Piscium 

6.1 

-0.05 

-  3  3 

+  6  28.9 

1  22  26.1 

-  4  06.6 

+0.6989 

0.5517 

+0.1699 

h89 

+  6 

1         BAG.  410 

7.4 

-0.02 

35 

6  54  2 

2    2  19. 1 

-  0  21.2 

+0.9083 

0.5528 

0.1675 

+90 

+20 

0  Piscium 

4-4 

+0.08 

39 

8  40.1 

12  47.8 

+  9  46.8 

+0.7680 

05569 

0.1598 

+90 

*I2 

1  54  Ceti 

5-8 

0.12 

37 

10  33.7 

15  193 

-II  46.7 

-0.8146 

05579 

0.1577 

-12 

-79 

■  ^i  Arietis 

1 

5.6 

0.33 

4-9 

12  01.5 

8  12  04.3 

+  8  16.2 

+0.7236 

0.5669 

0,1366 

+90 

+  12 

38  Arietis 

52 

+0.36 

"  5-2 

-l'I2   02.2 

15  47- 1 

+11  512 

+1.2104 

0.5686 

+0.1 32 1 

+90 

+50 

ff  Arietis 

5.5 

0.42 

,       4-6 

14    40.9 

18  39.0 

-  9  22.8 

-1.1603 

0.5699 

0.1285 

-40 

-75 

B.  A.  C.  1119 

6.4 

0.66 

5.8 

16    13.2 

4  15  25.4 

+10  39.0'  -0.3752 

0.5795 

0.0986 

+13 

-47 

B.  A.  C.  1206 

6.0 

0.74 

6.0 

17   02.2 

21  145 

-  7  44.5    -0.6681 

0.5820 

0.0891 

-  4 

-70 

B.  A.  C.  1272 

6.3 

0.81 

6.5 

17   04.7 

5     3  29.0 

-  I  43-7 

-0.1874 

0.5847 

0.0784 

+23 

-33 

W.B.(2).iv.  59 

6.4 

+0.83 

-6.7 

+  17   01.6 

5  22.6 

+  0  05.6 

+0.01 2 1 

0.5852 

+0.0751 

+35 

-22 

55  Tauri 

7-3 

0.87 

7.2 

16    17.2 

8  28.0 

+  3  04.1     +0.9924 

0.5867 

0.0696 

+90 

+37 

rV  Tauri 

1 

4.0 

0.89 

7.0 

17    18.8 

9  42.4 

+  4  15.7    +0.0267   05873 

0.0674 

+36 

-20 

63  Tauri 

5.6 

0.89 

7.3 

16   32.9 

9  55  I 

+  4  27.9    +0.8229 

0.5873 

0.0671 

+90 

+26 

(W  Tauri 

4-7 

0.89 

7.1 

17    130 

10  11.4 

+  4  43.7 

+0.1 57 1 1 0.5874 

0.0664 

+44 

-12 

cP  Tauri 

42 

+0.91 

>6.9 

+  17   42.3 

10  45.6 

+  5  16.6  j  -0.3032   0.5876 

+0.0654 

+17 

-39 

B.  A.  C.  1468 

6.5 

1.02 

7-4 

18  33-5 

19  19.3 

-10  29.0    -0.68 1 1 

0.5908 

0.0494 

-  4 

-67 

i  Tauri 

5.1 

1.05 

l'^ 

18  40.4 

21  24.4 

-  8  28.7    -0.6991 

0.5915 

0.0454 

-  6 

-69 

B.  A.  C.  1526 

5.8 

1.06 

8.3 

16  59  9 

23  53-5 

-  6  05.3    +1.1125   0.5923 

0.0406 

+90 

+50 

1    ///  Tauri            ' 

5.1 

1  13 

8.2 

18  30.8 

«    3  56.8 

-  2  11.3!  -0.2800   0.5936 

0.0326 

+18 

-34 

III  Tauri 

5-2 

+  1.20 

-   9-2 

+17  17.5 

10  51.5 

+  4*27.5    +1.1380 

0.5955 

+0.0187 

+90 

+54 

115  Tauri 

5.4 

1. 21 

9.1 

17  52.6 

II  58.1 

+  5  31.6    +0.5629   0.5957 

0.0165 

+75 

+14 

W.B.(2),v,6o6 

7.0 

1.23 

90 

18  17.1 

12  49-9 

+  6  21.3     +0.1627 

0.5959 

0.0148 

+44 

-  8 

119  Tauri 

4.6 

1.24 

9.0 

18  31.2 

13  59-6 

+  7  28.4 

-0.0601 

0.5962 

0.0124 

+31 

-20 

1120  Tauri 

5-3 

1.25 

91 

18  28.1 

14  31-5 

+  7  590 

-0.0022  0.5963 

0.0113  +34 

-16 

,         B.  A.  C.  1796 

75 

+1.30 

-  92 

+18  56.2 

18  07.1 

+11  26.3 

-0.4489  0.5971 

+0.0039  +  9 

-43 

127  Tauri 

6.3 

1.30 

9.2 

18  55  8 

18  17.2 

+11  36.0 

-0.4415  0.5971 

+0.0036 

+  9 

-43 

130  Tauri 

55 

1.31 

9.8 

17  41.4 

20  07.9 

-10  37.6 

+0.8167  0.5975 

-0.0002 

+90 

+31 

X'  Orionis 

5.8 

1.36 

94 

19  43  7 

23  06.6 

-  7  45-8 

-1.2544 , 0.5980 

0.0063 

-59 

-70 

,r'  Orionis 

51 

1.40 

9.7 

19  41.4 

T    2  31.3 

-  4  29.0 

-1.2480  0.5985 

0.0134 

-58 

-70 

71  Orionis 

51 

+  1.45 

-10.2 

+19  11.2 

7  05.5 

-  0  05.5 

-0.8216  0.5990 

-0.0228 

-14 

-71 

20  Geminorum 

6.3 

1.51 

II. 2 

17  50.7 

14  04.8 

+  6  37.4  1  +0.3218  ,  0.5995 

0.0372 

+54 

-  I 

21  Geminorum 

6.5 

I-5I 

II. 2 

17  51.0 

14  05.2 

+  6  37.8  ,  +0.3165   0.5995 

0.0373 

+54 

-  1 

26  Geminorum 

50 

1-55 

11.6 

17  44.2 

18  07.3 

+10  30.5  ,  +0.2628   0.5996 

0.0455 

+50 

-  5 

WB.(2).vi.i63o 

6.2 

1.64 

12. 1 

17  53  4 

8     2  07.1 

-  5  48.5    -0.3194   0.5994 

0.0616 

+i6 

-39 

'  51  Geminorum 

54 

+1.67 

-12.9 

+16  19.2 

6  31.3 

-  I  34,5    +0.9667 

0.5991 

-0.0709 

+90 

+35 

/  Geminorum 

3.6 

1.69 

12.9 

16  42.7 

8  24.6 

+  0  14.4 

+0.4368 1 0.5988 

0.0740 

+63 

+  2 

W.B.(2),vii.685 

5-6 

1.75 

13.1 

17  '74 

13  541 

+  5  31.1     -0.5776   0.5983 

0.0849 

+  2 

-60 

68  Geminorum 

50 

174 

135 

16  01.9 

14  38.8 

+  6  14.0 

+0.6201  0.5981 

0.0859 

+80 

+11 

I  Cancri 

59 

1.82 

14.0 

16  02.7 

9    0  04.4 

-  8  42.3 

-0.2856  0.5966 

0.103 1 

+18 

-41 

B.  A.  C.  2649 

6-3 

+1.83 

-X3.8 

+x6  46.6 

0  41.0 

-  8  07.1 

-1.0807 

0.5965 

-0.1041 

-33 

-73 

5  Cancri 

6.4 

1.84 

139 

16  43.1 

I  53.4 

-  6  57-5 

-1. 1502 

0.5962 

0.1063 

-40 

-73 

29  Cancri 

59 

1.91 

15.0 

14  317 

12  57-4 

+  3  411 

-0.2359 

0.5936 

0.1247 

+21 

-40 

B  A.  C.  2872 

6.8 

1-93 

15-3 

13  35.1 

15  04.2 

■^  5  431 

+0.4404 

0.5930 

0.1280 

+63 

+32 

A'Cincri 

5.6 

1-95 

15-5 

13  01.5 

18  57.6 

+  9  27.6 

+0.4920 

0.5919 

0.1338 

+67 

-  I 

A-  Cancri 

5.8 

+1.96 

-15-7 

+  12  27.7 

20  30.2 

+10  56.8 

+0.8471 

0.5915 

-0.1361 

+90 

+20 

60  Cancri 

5-7 

1.98 

15.9 

II  59.5 

10    0  13.3 

-  9  28.6 

+0.8009 

0.5904 

0.1414 

+90 

+16 

n  Cancri 

4-3 

1.98 

159 

12  13.7 

'    I   16.6 

-  8  27.6 

+0.4142 

0.5901 

0.1428 

+60 

-  6 

K  Cancri 

50 

2.00 

16.2 

II  03.3 

5  08.2 

-  4  44-7 

+1.0283 

0.5888 

0.1479 

+90 

+32 

B.  AC  3122 

7.0 

2.01 

16.0 

II  57.3 

5  58.3 

-  3  56.4 

+0.0028 

0.5886 

0.1490 

+34 

-29 

w  Leon  is 

5.6 

+2.05 

-16.5 

+  9  28.5 

13  48.6 

+  3  36.4 

+1.2827 

0.5867 

-0.1586 

+90 

+59 

;  Leon  is    ■ 

5-2 

2.06 

16. 1 

II  43-5 

15  15  7 

+  5  00.2 

-1.2052 

0.5861 

0.1602 

-44 

-78 

//  Leon  is 

5-4 

2.06 

16.4 

10  08.3 

15  16.7 

+  5  01.2 

+0.3822 

0.5861 

0.1602  +58 

-10 

0  Leonis 

3.8 

2.07 

16.4 

10  19.8 

19  09.7 

+  8  45.6 

-0.4383 

0.5843 

0.1642 

+10 

-58 

B.  A.  C.  3398 

1 

6.0 

2.10 

16.5 

9  23.3 

11     I  39.5 

-  8  58.8 

-0.5828 

0.5821 

0. 1704 

+  3 

-70 

II   Sextantis 

1 

6.0 

H-2.IO 

-16.5 

+  8  46.3 

2  22.9 

-  8  17.6 

-0.0885 

0.5819 

-0.1711  +29 

-37 
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ELEMENTS 

FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MARCH. 

1 

The  Star's 

At  Conjunction  in  R  A. 

1  Limitinf;  \ 
Parallels. 

Red' OS  from 

Name. 

MaR. 

i903.a 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle. 

Y 

x' 

y' 

N.      S. 

1 

Aa 

A2 

s 

n 

0        > 

d     h     m 

h     m 

0 

0 1 

TT  Leon  is 

50 

+2.10 

-16.6 

+  8  30.3 

11     3   16.6 

-  7  25.3 

+0.0263 

0.5816 

-0.1 718 

+36    -30 

i6  Sextantis 

71 

2.12 

16.7 

6  38.5 

7  09  5 

-  3  408 

+1.2242 

0.5803 

0.1750 

+90    +47 

43  Leon  is 

6.5 

2.14 

16.6 

7  01.8 

13  04  8 

+  2  01.6 

-0.2148 

0.5783 

0.1792 

+22  -45 : 

35  Sext.  (i«*Jter) 

6.0 

2.16 

16.4 

5  151 

21  55  3 

+10  33  3 

-0.0321 

0.5754 

0.1842 

+32  -35 

d  Leonis 

50 

2.18 

16. 1 

4  08.0 

1*    5  28.4 

-  6  09.6 

-(  3078,0.5731 

0.1872 

+17  -52 

fr^  Leonis 

57 

+2.18 

-i6.i 

+  2  28.7 

8  17.6 

-  3  26.3 

+0.8376 

0.5722 

-0.1879 

+90   +13- 

B.  A.  C.  3836 

7.2' 

2.19 

15.9 

2  47.6 

II  21.9 

-  0  28.4 

-0.0599 

0.5726 

0.1887 

+31  -37 

75  Leonis 

5.4 

2.19 

15.8 

2  32.4 

12  52.1 

+  0  58.6 

-0.0869 

0.5709 

0.1890 

+29 ;  -39 

76  Leonis 

6.3 

2.19 

15.8 

2  10.7 

13  35  6 

+  I  405 

+0.1426 '  0.5707 

0.1891 

+42  -26 

79  Leonis 

5.5 

2.19 

157 

+  I  56.1 

15  52.1 

+  3  52.3 

-0.0426 '  0.5700 

0.1894 

+32  -37 

V  Leonis 

4.5 

1-2.21 

-15-3 

-  0  175 

21  378 

+  9  26.1 

+ 1. 1288   0.5685 

-0. 1897 

+90+35 

W.  B.  xii,  69 

73 

2.22 

13.9 

2  33-8 

18  13  39.5 

+  0  54.7  1  +0.4231  1  0.5645 

0.1872 

+61  -II 

B.A.C.4134 

6.0 

2.22 

13.6 

3  25.2 

16  1 1.5 

+  3  21.6 

+0.8287 

0.5640 

0.1864 

+87 '  +12 

B.A.C.4I35 

6.0 

2.22 

13.6 

3  24.9 

16  II. 7 

+  3  21.8 

+0.8227 

0.5640 

0.1864 

+87  +12 

B.  A.  C.  4200 

5-7 

2.22 

131 

4  ^4  9 

20  36.3 

+  7  37.4 

+0.6913 

0.5631 

0.1847 

+84  +  4 1 

B.  A.  C.  4225 

6.3 

+2.22 

-12.9 

-  4  31.3 

22  19.5 

+  9  171 

+0.8265 

0.5628 

-0.1839 

+85  +12 

/  Virgin  is 

5.9 

2.22 

12.6 

5  18. 1 

14     0  40.0 

+11  32.9 

+1.2003 

0.5623 

0.1828 

+85  +42 

B.  A.  C.  4294 

6.1 

2.21 

12.1 

5  46.4 

5  35  0 

-  7  42.1 

+0.7980 

0.5614 

0.1802 

+84  +11 

h  Virginis 

55 

2.18 

9.2 

9  40  I 

16     2  26.8 

-II  32.2 

+1.24 1 3 

0.5583 

0.1649 

+80  +48 

m  Virginis 

5-3 

2.14 

8.8 

8  13.0 

6  27.3 

-  7  397 

-0.9299 

0.5578 

0.1612 

-22  -90 

B.  A.  C.  4591 

6.2 

+2.15 

-8.5 

-  9  13-6 

9  02.4 

-  5  09.7 

-0.2867 

0.5575 

-0.1 591 

+16  -51 1 

W.  B.  xiii,  825 

6.8 

2.12 

8.0 

9  05.2 

13  00.9 

-  I   19.2 

-1.0580 

0.5570 

0.1548 

-32  -90  i 

96  Virginis 

6.5 

2.10 

7.2 

9  52.6 

19  08.2 

+  4  35  9 

-1.1574 

0.5564 

0.1483 

-42  -90 

2  Librae 

6.3 

2.07 

6.0 

II   16.4 

16     I  49.5 

+11  04.0 

-0.6536  1  0.5558 

0.1408 

-7  -83 

B.  A.  C.  4772 

6.6 

2.07 

6.0 

II   13.9 

2  24.8 

+11  38.1 

-0.7803   0.5557 

0.14G1 

-14  -90, 

B.  A.  C.  4828 

6.0 

+2.03 

-  5.0 

-II  537 

8  10.7 

-  6  47-5 

-0.8674 

0.5552 

-0.1332 

-21  -90 ' 

//  Librae 

54 

2.02 

3.9 

13  44-8 

13  515 

-  I   17.8 

+0.3654 

0.5549 

0.1260 

+50  -14 

o'  Librae 

6.0 

1.92 

1-7 

15   12.0 

IT     4  38.4 

-II  00.0 

+0.2048 

0.5536 

0.1061 

+37 !  -23 

0^  Librae 

6.3 

I.91 

1-7 

14  47-3 

5  35  I 

-10  05.2 

-0-3364   0.5535 

0.1048 

+  7   -55 

C^  Librae 

6.2 

I.9I 

I.O 

16  22.7 

8  00.4 

-  7  447 

+1.124710.5534 

0.1014 

■^74   +37 

1 

C  Librae 

5.8 

+  1.90 

-  0.9 

-16  16.6 

9  08.4 

-  6  38.9 

+0.9017 

0.5533 

-0.0998 

+74 

+19 

s**  Librae 

5.4 

1.89 

0.7 

16  31.5 

10  II. 3 

-  5  38.1 

+1.0647 

0.5532 

0.0983 

+73 

+32 

y  Librae 

4,0 

1.85 

1.2 

14  28.0 

II  26.3 

-  4  255 

-1.2745 

0.5531 

0.0965 

-65 

-90 

9  Librae 

55 

1.82 

-  0.4 

15  22.0 

15  26.0 

-  0  337 

-0.6817 

0.5528 

0.0906 

-14 

-89 

B  Librae 

4-3 

I.81 

+  0.5 

16  26.7 

19  59.0 

+  3  50.4 

+0.0888 

0.5525 

0.0839 

+28 

-29; 

49  Librae 

5-6 

+  1.76 

+  0.7 

-16  14.9 

23  04.6 

+  6  49.9 

-0-3775 

0.5522 

-0.0793 

+  2 

-58 

X  Ophiuchi 

5.0 

1.66 

2.7 

18  14.2 

18  II   33.9 

-  5  05.3 

+0.9137 

0.5512 

0.0602 

+72 

+20  1 

^  Ophiuchi 

4-4 

1.64 

2.3 

16  24.0 

13  32.3 

-  3   10.8 

-1.2027 

0.5510 

0.0571 

-57 

-90  1 

24  Scorpii 

5.2 

1.58 

32 

17  33.2 

18  26.3 

+  I   33  6 

-0.2064 

0.5507 

0.0494 

+  9 

-47' 

29  Ophiuchi 

6.5 

1.48 

4-5 

18  44  5 

19    4  00.2 

-MO    49.0 

+0.6943 

0.5496 

00343 

+68 

+  6 

B.  A.  C.  5771 

6.2 

+  1-43 

+  4-3 

-17  28.8 

7  03  3 

-10    13.8 

-0.7872 

05494 

-0.0294 

-27 

-90 

B.  A.  C.  5839 

6.0 

1-37 

4.8 

17  39-2 

12  347 

-  4  53-2 

-0  7359 

0.5487 

-0.0207 

-24 

-90 

B.  A.  C.  6060 

6.5 

1. 17 

6.5 

18  47.0 

ao    5  44.1 

+11  530 

+0.3861 

0.5467 

+0.0065 

+39 

-12 

Y  Sagittarii 

Var. 

1. 02 

7.2 

18  54.1 

17  577 

-  0  26.9 

+0.7140 

0.5451 

0.0256 

+70 

+  7 

B.A.  C.6287 

6.0 

0.97 

7  4 

18  47  3 

22  12.8 

+  3  40.1 

+0.71 17 

0.5445 

0.0321 

+70 

+  7 

B.  A.  C.  6292 

7.5 

+0.96 

+  7-4 

-18  58.1 

22  45  5 

+  4  II. 8 

+0.9290 

0-5444 

+0.0330 

+71 

+22 

B.  A.  C.  6294 

5.2 

0.96 

73 

18  28.0 

22  49  3 

+  4  154 

+0.3767 

0.5444 

0.0331 

+41 

-13  i 

p'  Sagittarii 

3.9 

0.67 

79 

18  01.7 

31  23  15. 1 

+  3  55  0 

+1.1438 

0.5409 

0.0692 

+72    +40  1 

V  Sagittarii 

4.7 

0.66 

7.2 

16  08.1 

23  18.8 

+  3  58.6 

-0.9452 

0.5409 

0.0692 

-33 

-90 

<f^  Sagittarii 

5.6 

0.56 

7-5 

16  30.8 

32    8  37-4 

-II  00.3 

+0.1780 

0.5400 

0.0822 

+35 

24 

e^  Sagittarii 

50 

+0.55 

+  7.4 

-16  21.0 

9  30.6 

-10  07.7 

+0.0696 

0.5399 

+0.0834 

+28 

-30 

B.  A.  C.  6746 

5.5 

0.54 

7.2 

15  417 

10  01.7 

-  9  38.6 

-0,6139 

0.5398 

0.0841 

-10    -78' 

g  Sagittarii 

50 

0.46 

7.2 

15  44.8 

17  08.0 

-  2  45.6 

+0.0778 

0.5390 

0.0935 

+29  1  -30  1 

B.  A.  C.  6992 

6.2 

0.35 

6.9 

15  054 

23    4  27.2 

+  7  12.6 

+0.4913 

0.5379 

0.1079 

+57  i  -  7  ! 

/?  Capricorni 

34 

0-34 

6.9 

15  05.2 

4  34-2 

+  7  19.4 

+0.5005 

0.5378 

0.1080 

+58 

-  6 

1 

B.  A.  C.  7009 

1 

7.0 

+0.33 

+  6.8 

-14  34  0 

5  47.2 

+  8  30.1 

+0.0591 

0.5377 

+0.1095 

+30 

-30 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MARCH. 

The  Star's 

At  Conjumction  in  R.  A. 

Limiting 

Parallels 

Red'ns  from 

Name. 

Mag. 

1903.0. 

Apparent 
Declination. 

Wa8hin|;ton 
Mean  Time. 

Hour  Angle, 
H 

Y 

x' 

y 

N. 

S 

Aa 

A2 

0 

s 

» 

0        • 

d     h     m 

h      m 

0 

B.A  C.  7087 

6.2 

+0.28 

+   6.5 

-14  03.2 

33  II  08.6 

-10  18.4 

+0.0979 

0.5372 

+0.1159 

+33 

-29 

B.  A.C.7221 

6.3 

0.21 

6.0 

12    54.2 

19  23.5 

-  2    18.7 

-0.1740 

0.5366 

0.1252 

+19 

-45 

B.  A.  C.  7242 

6.5 

0.20 

57 

II    56.4 

20  36.4 

-   I    08.0 

-1.0799 

0.5365 

0.1268 

-36 

-90 

8  Aquarii 

6.8 

0.16 

6.0 

13    26.2 

24    0  00. 1 

+    2    09.5 

+1.0016 

0.5364 

0.1302 

+77   +25  l| 

V  Aquarii 

4.6 

0.13 

5-4 

II    45.8 

4  51.8 

+  7  52.3 

-0.1906 

0.5361 

0.1353 

+20 

-46 

19  Aquarii 

57 

+0.07 

+  4-7 

-10   09.6 

12  43.2 

-  8  30  7 

-0.8509 

0.5360 

+0.1430 

-18 

-90 

<-'  Capricomi 

5-2 

0.00 

4-2 

9  31.6 

22  39  5 

+  I  074 

-0.0753 

0.5360 

0.1519 

+28 

-38  1 

c^  Capricomi 

6.2 

-O.OI 

42 

9  43-4 

23  17.6 

+  I  44-3 

+0.2346 

0.5360 

0.1524 

+45 

-21  1 

36  Aquarii 

6.3 

0.08 

3-4 

8  39.7 

35  10  56.1 

-10  58.5 

+0.9063 

0.5364 

0.1614 

+81 

+18 

B.  A.  C.  7717 

6.5 

0.07 

3.2 

8  00.7 

10  58.0 

-10  56.7 

40.2059 

0.5364 

0.1614 

+44 

-22 

0  Aquarii 

4-3 

-0.09 

+  31 

-  8  15.9 

14  38  4 

-  7  23.0 

+1.0780 

0.5366 

+0.1640 

+82 

+31 

B.  A.  C.  7793 

7-5 

O.IO 

2.7 

6  43.8 

16  56.8 

-  6  08.8 

-0.2052 

0.5368 

0.1654 

+21 

-46 

B.  A.  C.  7804 

6.1 

O.I  I 

2.8 

7  41.0 

18  00.8 

-  4  06.8 

+1.0030 

0.5369 

0.166 1 

+82 

+25 

W.  B.  xxii,  493 

6.2 

0.13 

2.4 

7  02.9 

21  53-7 

-  0  21.0 

+0.9648 

0.5373 

0.1685 

+83 

+22 

K  Aquarii 

55 

0.13 

1.9 

4  43-7 

36     I  09.2 

-  2  48.6 

-0.9897 

0.5376 

0.1703 

-24 

-90 

B.A.C.  7g^i(niean) 

6.7 

-0.16 

+  1.5 

-  4  43-9 
NEW 

6  II. 5 
MOON. 

-  7  416 

-0.1 197 

0.5382 

+0.1729 

+27 

-41 

31  Arietis 

5.6 

'h0.04 

-  5.9 

+12  01.5 

30  18  10.6 

-  7  50.1 

+0.6560 

0.5736 

+0.1377 

+83 

+  8 

38  Arietis 

5.2 

0.06 

6.2 

12  02.2 

21  49.2 

-  4  193 

+1.1374 

0.5753 

0.1331 

+90 

+43 

a  Arietis 

5-5 

+0.10 

-  5.9 

+14  40.8 

31     0  38.0 

-  I  36.4 

-1.2174 

05764 

+0.1294 

-47 

-75 

B.  A.  C.  1119 

6.4 

+0.26 

-7.0 

+16  13.2 

21  04.4 

-  5  54  4 

-0.4463 

0.5848 

+0.0991 

+  9 

-52 

APRIL. 

B.A.C  1206 

6.0 

+0.32 

-  7-2 

+17  02.2 

1     2  48.9 

-  0  22.7 

-0.7396 

0.5868 

+0.0895 

-  8 

-73 

B.  A.  C.  1272 

6.3 

0.37 

7.6 

17  04.7 

8  59.2 

+  5  33  8 

-0.2627   0.5888 

0.0788 

+19 

-38 

W.B.(2).iv,  59 

6.4 

0.38 

7  7 

17  01.6 

10  51.6 

+  7  2i.g 

-0.0642 

0.5894 

0.0754 

+30 

-26 

55  Tauri 

7.3 

0.41 

8.1 

16  17.2 

13  55-4 

+IO  18.8 

+0.9125 

0.5903 

0.0698 

+90 

+31 

r^'  Tauri 

4.0 

0.43 

7.9 

17  18.8 

15  09.2 

+11  29.9 

-0.0503  i  0.5907 

0.0676 

+31 

-24 

63  Tauri 

56 

+0-43 

-v8.2 

+16  32.9 

15  21.8 

+  11  41.9 

+0.7436     0.5908 

+0.0672 

+90 

+20 

rv  Tauri 

4.7 

0.43 

8.0 

17  13.0 

15  37  9 

+11  57-5 

+0.0795     0.5908 

0.0667 

+39 

-17 

r^»  Tauri 

4.2 

0.44 

7.9 

17  42.2 

16  1 1.8 

-II  29.9 

-0.3796  ,  0.5910 

0.0656 

+13 

-44 

B.A.C.  1468 

6.5 

0-53 

8.2 

18  33.5 

3    0  42.3 

-  3  18.7 

-0.7583 

0.5931 

0.0495 

-II 

-71 

/  Tauri 

51 

0-55 

8.3 

18  404 

2  46.9 

-  I   18.8 

-0.7765 

0.5936 

0.0455 

-II 

-71 

B.  A.  C.  1526 

5.8 

+0.57 

-  9.0 

+16  59.9 

5  154 

+  I  04.0 

+  10335 

0.5941 

+6.0406 

+90 

+43 

///  Tauri 

51 

0.63 

8.8 

18  30.8 

9  18. 1 

+  4  57-4 

-0.3585 

0.5947 

0.0327 

+14 

-40 

III  Tauri 

5-2 

0.69 

9.6 

17  17.5 

16  12.8 

+11  36.2 

+  1.0608 

0.5957 

0.0188 

+90 

+47 

115  Tauri 

5-4 

0.70 

9-5 

17  52.6 

17  19.5 

-II   19.7 

+0.4853 

0.5958 

0.0165 

+67 

+10 

•117  Tauri 

1 

6.3 

0.70 

9.8 

17  09.3 

17  41.0 

-10  59.0 

+  1.2235 

0.5958 

0.0158 

+90 

+64 

W.  B.(2)  V,  606 

7.0 

+0.71 

-  9-4 

+18  17. 1 

18  11.3 

-10  29.9 

+0.0846 

0.5959 

+0.0145 

+39 

-12 

119  Tauri 

4.6 

0.73 

94 

18  31.2 

19  21.3 

-  9  22.5 

-0.1385 

0.5960 

0.0124 

+26 

-24 

120  Tauri 

5.3 

073 

9.4 

18  28.1 

19  53.2 

-  8  51.9 

-0.0805 !  0.5960 

0.0113 

429 

-21 

B.  A.  C.  1796 

7-5 

0.78 

9-5 

18  56.2 

23  29.6 

-  5  23.8 

-0.5280 

0.5963 

0.0043 

+  4 

-50 

127  Tauri 

6.3 

0.78 

9.5 

18  55.8 

23  39  7 

-  5  141 

-0.5206 

0.5963 

+0.0037 

+  5 

-49- 

130  Tauri 

5-5 

+0.79 

-10. 1 

+17  41.4 

3     I  30.9 

-  3  27.3 

+0.7409 

0.5964 

0.0000 

+90 

+27 

71  Orionis 

51 

0.92 

10.2 

19  II. 2 

12  33-3 

+  7  09.6 

-0.9020 !  0.5964 

-0.0226 

-20 

-71 

20  Geminorum 

6.3 

I.OO 

II. I 

17  50.7 

19  37- 1 

-10  03.0 

+0.2483  0.5959 

0.0368 

+49 

-  5 

21  Geminorum 

6.5 

1. 00 

II. I 

17  51.0 

19  37-4 

-10  02.7 

+0.2431  ]  0.5958 

0.0368 

+49 

-  5 

26  Geminorum 

50 

1.05 

11.4 

17  44.2 

23  42.7 

-  6  06.8 

+0.1 90 1 

0.5954 

0.0449 

+46 

-  8 

W.B.(2),vi,i63o 

6.2 

+I.I4 

-11.7 

+17  53.4 

4    7  49.9 

+  I  41.8 

-0.3943 

0.5942 

-0.0608 

+12 

-44 

51  Geminorum 

5-4 

I.I8 

12.4 

16  19.2 

12  18.8 

+  6  00.4 

+0.9034 '  0.5934 

0.0693 

+90 

+30 

^  Geminorum 

3.6 

X.20 

12.4 

16  42.7 

14  14.2 

+  7  51-4 

+0.3699 

0.5928 

0.0729 

+58 

-  I 

W.B.(2)vii,685 

5.6 

1.27 

12.4 

17  17.4 

19  50.1 

-10  45.4 

-0.6518 

0.5918 

0.0832 

-  3 

-67 

68  Geminorum 

5.0 

1.27 

12.9 

16  01.9 

20  35-9 

-10  01.4 

+0.5573 

0.5916 

0.0846 

+73 

+  8 

I  Cancri 

5-9 

+  1.38 

-13.2 

+16  02.7 

6    6  14.2 

-  0  45.0 

-0.3540 

0.5891 

-0.1014 

+14 

-46 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 

» 

The  Star's 

At  Conjunction  in  R.  A. 

Limiting  1 
Parallels. , 

Red'ns  from 

Name. 

Max 

1903.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle, 
H 

Y 

x' 

y 

N.      S 

- 

Aa 

Ai 

0        0 

s 

tt 

0        » 

d     h      m 

h      m 

B.  A.  €.2649 

6.3 

+  1.39 

-130 

+16  46.6 

5     6  51.6 

-  0  09.0 

-1.1571 

0.5889 

-0.1024 

-41 

-73 

5  Cancri 

6.4 

1.40 

13.1 

16  43.2 

8  05.8 

+  I  02.4 

-1.2273 

0.5886 

0.1045 

-50 

-73 

29  Cancri 

5-9 

I.51 

14.1 

14  317 

19  26.8 

-fli   58.1 

-0.2988 

05851 

0.1224 

+17 

-44! 

B.  A.  C.  2872 

6.8 

1.53 

145 

13  351 

21   37.0 

-  9  56.5 

+0.3866 

0.5845 

0.1256 

+59 

-  6' 

A'  Cancri 

5.6 

1-57 

147 

13  01.5 

6     I   36.7 

-  6  05.7 

+0.4409 

0.5832 

0.1314 

+63 

-  4 

A2  Cancri 

5.8 

+1.58 

-14.9 

+  12    27.7 

3   119 

-  4  340 

+0.8012 

0.5827 

-0.1336 

+90 

+17' 

60  Cancri 

5-7 

1.62 

15.1 

11    59.6 

7  01.2 

-  0  53-2 

+0.7565 

0.5815 

0.1387 

+90 

+14, 

a  Cancri 

4.3 

1.63 

15.X 

12    13.8 

8  06.4 

+  0  09.7 

+0.3652 

0.58 1 1 

0.140 1 

+57 

-  9 

K  Cancri 

5.0 

1.67 

154 

II    03.3 

12  04.6 

+  3  59-3 

+0.9898 

0.5798 

0.1451 

+90 

+29 

B.  A.  C.  3122 

7.0 

1.68 

15.2 

"  57-3 

12    56.2 

+  4  490 

-0.0491 

0.5796 

0.1462 

+31 

-32. 

6>  Leonis 

5.6 

+1.75 

-15.9 

+  9  28.5 

21    00. 1 

-II  24.6 

+1.2503 

0.5768 

-0.1554 

.+90 

+53 

^  Leonis 

5.2 

1.77 

153 

"  43-5 

22    29.8 

-  9  58.0 

-1.2669 

0.5765 

0.1570 

-53 

-78 

h  Leonis 

5.4 

1.77 

157 

10  08.4 

22    30.9 

-  9  570 

+0.3398 

0.5765 

0.1570 

+55 

-12 

0  Leonis 

3.8 

1.80 

15.6 

10  19.8 

T    2  30.7 

-  6  05.7 

-0.4891 

05752 

0.1611 

+  7 

-62 

B.  A.  C.  3398 

6.0 

1.86 

15.8 

9  23.3 

9    II.8 

+  0  21.2 

-0.6317 

0.5732 

0. 1672 

-  I 

-75 

II  Sextantis 

6.0 

+1.86 

-15-9 

+  8  46.4 

9  56.5 

+   I  04.3 

-0.1306 

0.5729 

-0.1678 

+27 

-39  [ 

TT  Leonis 

50 

1.87 

16.0 

8  30.3 

10  51.8 

+  I  577 

-0.0139 

0.5726 

0.1686 

+33 

-33 

16  Sextantis 

71 

1.91 

16.4 

6  38.5 

14  51.3 

+  5  48.7 

+1.2019 

0.5715 

0.1718 

+90 

+44 

43  Leonis 

6.5 

1.96 

16. 1 

7  01.8 

20  56.7 

+11  41.3 

-0.2525 

0.5698 

0.1760 

+20 

-48 

35  Sext.  (i^J/flr) 

6.0 

2.03 

16.2 

5  15.1 

8    6  01.5 

-  3  32.7 

-0.0622 

0.5677 

0.1812 

+31 

-37 

</  Leonis 

50 

+2.09 

-16. 1 

+  4  08.0 

13  46.3 

+  3  56.1 

-0.3369 

0.5657 

-0.1842 

+r6 

-54 

^  Leonis 

5-7 

2.11 

16.3 

2  28.6 

16  397 

+  6  43.5 

+0.8231 

0.5651 

0.185 1 

+90 

+12 

B.  A.  C.  3836 

7.2 

2.13 

16.0 

2  47  6 

19  48.4 

+  9  45.9 

-0.0830 

0.5644 

0.1859 

+29 

-39 

75  Leonis 

5.4 

2.14 

16.0 

2  32.4 

21  20.6 

+11  14.9 

-0.1091 

0.5641 

0.1862 

+28 

-40 

76  Leonis 

6.3 

2.15 

16.0 

2  10.7 

22  05.1 

+11  57.8 

+0.1233 

0.5640 

0.1863 

+41 

-27  i 

79  Leonis 

5-5 

+2.l6 

-15.9 

+  I  56.1 

9     0  24.8 

-  9  47.1 

-0.0631 

0.5633 

-0.1867 

+31 

-38 

V  Leonis 

4-5 

2.21 

15.8 

-  0  17.6 

6  17.8 

-  4  06.1 

+1.1234 

0.5626 

0.1872 

+90 

+34 

W.  B.  xii.  69 

7.3 

2.31 

14.8 

2  33-8 

22  37.0 

+11  40.2 

+0.4183 

0.5604 

0.1853 

+60 

-II 

B.  A.  C.  4134 

6.0 

2.33 

14.6 

3  25.2 

10     I   11.4 

-  9  506 

+0.8279 

0.5601 

0.1846 

+87 

+12 

B.  A.  C.  4135 

6.0 

2-33 

14.6 

3  24.9 

I   11.5 

-  9  50.5 

+0.8221 

0.5601 

0.1846 

+87 

+12 

B.  A.  C.  4200 

57 

+2.36 

-14.3 

-  4  050 

5  39.8 

-  5  31.2 

+0.6914 

0.5597 

-0.1831 

+84 

+  4 

B.  A.  C.  4225 

6.3 

2.37 

14.1 

4  313 

7  24.3 

-  3  50.2 

+0.8282 

0.5596 

0.1824 

+85 

+12! 

/  Virginis 

59 

2.38 

13.9 

5  18. 1 

9  46.6 

-  I  32.6 

+1.2051 

0.5594 

0.1814 

+85 

+42 

B.  A.  C.  4294 

6.1 

2.40 

13.4 

5  46.5 

14  44-8 

+  3  15.6 

+0.8019 

0.5591 

0.1790 

+84 

+  11 

h  Virginis 

5-5 

2.49 

II.O 

9  40- 1 

11  II  44.7 

-  0  26.4 

+1.2529 

0.5583 

0.1646 

+«o 

+49 

m  Virginis 

53 

+2.47 

-10.5 

-  8  13.0 

15  45.9 

+  3  26.8 

-09235 

0.5582 

-0.1611 

-22 

-90 

B.  A.  C.  4591 

6.2 

2.49 

ID.  I 

9  13.6 

18  21.2 

+  5  57.0 

-0.2777 

0.5582 

0.1586 

+16 

-51 

W.  B.  xiii,  825 

6.8 

2.49 

9.6 

9  05.2 

22  19.8 

+  9  47.7 

-1.0490 

0.5581 

0.1548 

-32 

-90 

96  Virginis 

6.5 

2.50 

8,8 

9  52.7 

12    4  26.7 

-  8  17.6 

-1.1461 

0.5581 

0.1485 

-41 

-90 

2  Librae 

6.3 

2.51 

7.8 

II   16.4 

II  06.8 

-  I  507 

-0.6397 

0.5581 

0.1411 

-  6 

-81, 

B.  A.  C.  4772 

6.6 

+2.51 

-  7.7 

-II  13.9 

II  41.9 

-  I   16.8 

-0.7661 

0.5581 

-0.1404 

-14 

-90 

B.  A.  C.  4828 

6.0 

2.49 

6.7 

II  537 

17  26.2 

+  4  16. 1 

-0.8516 

0.5581 

0.1336 

-20 

-90  1 

fi  Librae 

5-4 

2.53 

5.8 

13  44  8 

23  04.8 

+  9  43-5 

+0.3816 

0.5580 

0.1265 

+51 

-13 

o>  Librae 

6.0 

2.50 

3-4 

15  12.0 

13  13  44.6 

-  0  05.9 

+0.2227 

0.5576 

0.1068 

+39 

-22 

0^  Librae 

6.3 

2.49 

3-4 

14  47.3 

14  40.8 

+  0  48.3 

-0.3171 

0.5576 

0.1055 

+  8 

-54 

C  Librae 

6.2 

+2.51 

-  2.8 

-i6  22.8 

17  047 

+  3  07.5 

+ 1. 1404 

0.5576 

-0.102 1 

+74 

+40 . 

C'*  Librae 

58 

2.50 

2.6 

16  16.7 

18  11.9 

+  4  12.5 

+0.9184 

0.5575 

0.1005 

+74 

+20 

C^  Librae 

54 

2.50 

2.4 

16  31  5 

19  14.2 

+  5  127 

+1.0809 

0.5575 

0.0989 

+73 

+33 

>   Librae 

4.0 

2.46 

2.6 

14  28.0 

20    28.4 

+  7  24.5 

-1.2517 

0.5574 

0.0971 

-61 

-90 

1  //  Librae 

55 

245 

19 

15  21.9 

14    0  25.6 

+IO  13.8 

-0.6603 

0.5572 

0.0913 

-13 

-85 

tf  Librae 

4-3 

-^2.45 

-    I.O 

-16  26.7 

4  55-6 

-  9  25.1 

+o.io8i 

0.5570 

-0.0846 

+30 

-28 

49  Librae 

5-6 

2.41 

-  07 

16  14.9 

7  590 

-  6  27.8 

-0.3564 

0.5568 

0.0803 

+  3 

-57 

X  Ophiuchi 

50 

2,37 

+  1.6 

18   14.2 

20  19.6 

+  5  28.3 

+0.9301 

0.5558 

0.0607 

+72 

+21 

9  Ophiuchi 

4-4 

2.36 

1.4 

16  24.1 

22  16.6 

^  7  31-5 

-1. 1785 

0.5556 

0.0576 

-55 

-90 

24  Scorpii 

5.2 

2.30 

2.3 

17  33  2 

15     3  07.1 

-II  57.7 

-0.1859 

0.5551 

0.0499 

+  10 

-46 

1 

29  Ophiuchi 

6.5 

+2.24 

^  3-8 

-18  44-5 

12  34-5 

-  2  48.9 

+0.7106 

0.5539 

-0.0346 

4^70 

1 
+  7 
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ELEMENTS  FOR 

THE  PREDICTION  OF  OCCULTATIONS.                   ] 

APRIL. 

k. 

« 

Fmb  S 

iTAR't 

Red'n 

At  COIQUMCTION  IM  R  A. 

LimitinK 
Parallels. 

s  from 

Name. 

•Mag. 

1903.0. 

Apparent 
Declination. 

Washini^ton 
Mean  Time. 

Hour  Angle, 
H 

Y 

X* 

y 

N. 

S. 

/ 

s 

A5 

f 



e 

0 

0       » 

d 

h      m 

h      m 

B.  A.  C.  5771 

6.2 

+2.19 

+  3-9 

-17  28.8 

15 

15  35-5 

+  0  06.2 

-0.7659 

0.5535 

-0.0297 

-25 

-90 

B.  A.  C.  5839 

60 

2.14 

4.6 

17  39.2 

21  03.2 

+  5  23.1 

-0.7151 

0.5526 

-0.0209 

-23 

-90 

B.  AC.  6060 

6.5 

1.98 

6.8 

18  47.0 

16 

14  02.6 

-  2  10.6 

+0.4013 

0.5498 

+0.0064 

+40 

-II 

Y  Sagittarii 

Var 

1.85 

7-9 

i8  54.1 

IT 

2  10.8 

+  9  341 

+0.7269 

0.5474 

0.0256 

+71 

4  8 

B.  A.  C.  6287 

6.0 

1.80 

8.3 

18  47  3 

6  24.3 

-10  20.5 

+0.7240 

0.5465 

0.0321 

+71 

4  8 

B.  A.  C.  6292 

7-5 

+1.79 

4  8.3 

-18  58.1 

6  56.9 

-  9  49.1 

+0.941 1 

0.5464 

+0.0329 

471 

+33 

B.  A.  C.  6294 

5-2 

1.79 

8.2 

18  28.0 

7  00.6 

-^  9  45.4 

40.3897 

0.5464 

0.0330 

+42 

-12 

p>  Sagittarii 

39 

1.48 

9.6 

18  01.6 

18 

7  22.0 

-10  10.4 

+11533 

0.5412 

0.0690 

472 

+42 

V  Sagittarii 

47 

147 

9.0 

16  08.1 

7  25.6 

-10  06.9 

-0.9362 

0.5412 

0.0691 

-32 

-90 

^1  Sagittarii 

5-6 

1.36 

9.5 

16  30.8 

16  44.5 

-  I  05.5 

+0.1857 

0.5393 

0.0819 

+34 

-24 

<!«  Sagittarii 

50 

+1.35 

■^  9  5 

-16  20.9 

17  37-8 

-  0  13.8 

+0.0772 

0.5391 

+0.0831 

+28 

-30 

B.  A.  C.  6746 

5-5 

1-34 

9  3 

15  41  5 

18  08.9 

+  0  16.4 

-0.6066 

0.5390 

0.0838 

-10 

-79 

g  Sagittarii 

50 

125 

9-5 

15  44.8 

19 

I  16.3 

+  7  10.5 

-ho.0840 

0.5377 

0.0931 

429 

-29 

B.  A.  C.  6992 

6.2 

1. 12 

95 

15  05.3 

12  38.2 

-  5  48.5 

+0.4960 

0.5358 

0.1074 

458 

-  6- 

P  Capricomi 

3-4 

I. II 

9.5 

15  05.1 

12  45.2 

-  5  41.8 

+0.5052 

0.5358 

•  0.1074 

458 

-  6 

B.  A.  C.  7009 

7.0 

+1.10 

+  9.4 

-14  33-9 

13  58.5 

-  4  307 

+0,0628 

0.5355 

+0. 1089 

430 

-31 

B.  A.  C.  7087 

6.2 

1.03 

92 

14  31.0 

19  21.8 

+  0  42.7 

+0.1008 

0.5348 

0.1152 

+33 

-28 

B.A.  C.7221 

6.3 

0.94 

8.8 

12  54.1 

SO 

3  40.0 

+  8  45.6 

-0.1730 

0.5338 

0.1244 

418 

-45 

B.  A.  C.  7242 

6.5 

0.92 

8-5 

II  56.3 

4  53  6 

+  9  57.0 

-1.0805 

0.5337 

0.1257 

-37 

-90 

8  Aquarii 

6.8 

0.88 

9.0 

13  26.2 

8  18.7 

-10  44.1 

+1.0042 

0.5333 

0.1293 

+77 

+25 

V  Aquarii 

4.6 

+0.83 

+  8.4 

-"  457 

13  12.7 

-  5  59.0 

-0.1908 

0.5330 

+0.1343 

+  19 

-45 

19  Aquarii 

57 

0.75 

77 

10  09.6 

21  08.2 

+  I  42.1 

-0.8539 

0.5324 

0.1419 

-19 

-90 

r"  Capricomi 

5.2 

0.64 

7-3 

9  31.6 

21 

7  09.8 

411    25.6 

-0.0778 

0.5323 

0.1507 

+27 

-39 

t'^  Capricomi 

6.2 

0.64 

7.3 

9  43  3 

7  48.2 

-II    57.2 

+0.2326 

0.5323 

0.1513 

+45 

-22 

36  Aquarii 

6.3 

0.52 

6.5 

8  39  7 

19  33.0 

-  0  337 

+0.9046 

0.5328 

0.1602 

+81 

4l8 

B.  A.  C.  7717 

6.5 

+053 

+  6.3 

-  8  00.7 

19  34  9 

-  0  31  9 

+0.2028 

0.5328 

+0.1602 

+44 

-23 

0  Aquarii 

4.3 

0.49 

6.2 

8  15.9 

23  173 

+  3  038 

+  1.0764 

0.5328 

o.ie^8 

+82 

+30 

B.  A.  C.  7793 

7.5 

0.48 

57 

6  43.8 

22 

I  36.8 

+  5  191 

-0.2095 

0.5332 

0.1643 

+21 

-46 

B.  A.  C.  7804 

6.1 

0.46 

5.9 

7  41  0 

2  41.4 

+  6  21.6 

+1.0009 

0.5334 

0.1650 

+83 

+24 

W.  B.  xxii,  493 

6.2 

043 

5.5 

7  02.9 

6  36.2 

-fio  09.4 

+0.9621 

0.5338 

.  0.1674 

+83 

422 

K  Aquarii 

5-5 

+0.41 

+  4  7 

-  4  43.6 

9  53  2 

-10  39.6 

-0.9953 

0.5343 

+0.1692 

-24 

-90 

B.  A.  C.  7951  (mean) 

67 

0.36 

4-3 

4  43« 

14  577 

-  5  44-3 

-0.1244 

0.5349 

0.1718 

+26 

-41 

Lalande  44872 

7.0 

0.34 

3.9 

3  457 

19  367 

-  I   139 

-0.3630 

0.5359 

0.1740 

+14 

-56 

B.  A.  C.  7993 

65 

0.32 

4-3 

5  196 

19  41.4 

-  I  094 

+1-3345 

0.5359 

0.1740 

+85 

467 

II  Piscium 

6.5 

0.22 

2.6 

2  19.5 

23 

II  42.6 

-  9  377 

+0.9436 

0.5398 

0.1794 

+88 

420 

12  Piscium 

6.8 

■•0.23 

+  2.4 

-  1  34  I 

II  44.5 

-  9  35-8 

+0.1427 

0.5398 

+0.1794 

+42 

-26 

13  Piscium 

6.4 

0.22 

2.3 

I  37-2 

• 

12  57.0 

-  8  25.6 

+0.4149 

0.5402 

0.1797 

+61 

-12 

14  Piscium 

5-9 

0.21 

2.3 

-  I  470 

14  01.5 

-  7  23.1 

+0.7807 

0.5405 

0.1799 

+88 

+  9 

21  Piscium 

6.1 

0.18 

1.3 

+  0  32.3 

21  32.9 

-  0  05.8 

-0.3302 

0.5429 

0.1810 

416 

-54 

25  Piscium 

6.3 

0.17 

+  0.9 

I  33  I 

23  18.9 
NEW 

+  I  36.9 
MOON. 

-1.0849 

0.5434 

0.1811 

-31 

-88 

W.B.(2)iv,59 

6.4 

+0.15 

-  8.2 

+  17  01.5 

28 

18  01. 1 

-  7  410 

-0.0335 

0.5980 

+0.0769 

432 

-24 

55  Tauri 

73 

0.16 

8.6 

16  17.2 

21  00.0 

-  4  .49.0 

+0.9331 

0.5990 

0.0713 

490 

+33 

<5'  Tauri 

4.0 

0.18 

8.5 

17  18.8 

22  1 1.9 

-  3  39-8 

-0.0181 

0.5993 

0.0690 

+33 

-22 

63  Tauri 

5-6 

0.17 

8.6 

16  32.9 

22  24.2 

-  3  28f.o 

+0.7667 

0.5994 

0.0686 

+90 

422 

tSi  Tauri 

47 

+0.18 

-8.5 

+17  13.0 

22  40.0 

-  3  12.8 

+0.1 106 

0.5995 

+0.0681 

441 

-15 

rV'  Tauri 

4-2 

0.19 

8.5 

17  42.2 

23  13.0 

-  2  41. 1 

-0.3430 

0.5996 

0.0670 

+  15 

-42 

,         B.  A.  C.  1468 

6.5 

0.24 

8.8 

18  33  4 

29 

7  30- 1 

+  5  16.6 

-0.7144 

0.6017 

0.0506 

-  7 

-71 

i  Tauri 

51 

0.25 

8.9 

18  40.3 

9  31  5 

+  7  13-3 

-0.7317 

0.6021 

0.0465 

-  8 

-71 

B.A.C.  1526 

5-8 

0.25 

94 

16  59.9 

II  56.2 

+  9  32.3 

+1.0587 

0.6025 

0.0416 

490 

+45 

/;/  Tauri 

5.1 

40.30 

-  9-2 

+  18  30.8 

15  52.6 

-10  40.6 

-0.3162 

0.6032 

+0.0335 

416 

-36 

III  Tauri 

52 

0.34 

9-9 

17  17  5 

22  37  3 

-  4  11.9 

+1.0904 

0.6038 

0.0194 

490 

+49 

115  Tauri 

5-4 

0.34 

9.8 

17  52.6 

23  42.4 

-  3  09.3 

+0.5214 

0.6039 

0.0171 

+71 

412 

117  Tauri 

6.3 

0.34 

lO.O 

17  09  3 

30 

0  03.3 

-  2  49.1 

+1.2520 

0.6039 

0.0164 

490 

468 

W.B.(2)v,6o6 

7.0 

0-35 

97 

18  17.1 

0  33  0 

-  2  20.7 

+0.1253 

0.6039 

0.0154 

442 

+  9 

119  Tauri 

4.6 

+0.36 

-97 

+18  31.2 

I  41.2 

-  I    15.1 

-0.0951 

0.6040 

+0.0130 

-f29 

-22 
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ELEMENTS 

FOR 

THR  PREDICTION  OF  OCCULTATIONS. 

APRIL. 

1 

The  Star's 

At  Conjukction  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

1 

1 

Name. 

Mag. 

1903.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  An^le, 
II 

Y      '      X' 

y 

N. 

S.  ' 

Aa 

Aa 

1 

s 

tf 

0         » 

d      h     m 

h      m 

1 
0 

1 
0 

1 20  Tauri 

5.3 

-►0-37 

-9.8 

+18   28.1 

30     2   12.4 

-  0  45.1 

-0.0375  '  06040 

+0.01 19 

+32  1  -18 

B.  A.  C.  1796 

7-5 

0.46 

9.8 

18  56.2 

5  43  7 

+  2   37.7 

-0.4793    0.6040 

0.0044 

+  7 

-46, 

127  Tauri 

6.3 

0.40 

9.9 

18   55.8 

5  53  6 

+    2    47.3 

-0.4719   0.604c 

0.0041 

+  7 

-45 

,130  Tauri 

5-5 

0.41 

I0.2 

17  41.4 

7  42.3 

+  4  317 

+0.7778   0.6039 

+0.0003 

+90 

+29 

X^  Orionis 

51 

0.47 

lO.O 

19  414 

13  59-6 

+10  34.1 

-1. 2715   0.6037 

-0.0130 

-68 

-70 

71  Orionis 

51 

+0.50 

-10.3 

+  19    II. 2 

18  30.5 

-  9  05  7 

-0.8463   0.6031 

-0.0225 

-16 !  -71 

MAY. 

1 
1 

20  Geminorum 

6.3 

+0.56 

-10.9 

+  17    50.7 

1     I  26.3 

-  2  26.3 

40.2963   0.6019 

-0.0369 

+54  '  -  I  . 

21  Geminorum 

6-5 

0.56 

10.9 

17    51.0 

I  26.6 

-  2  26.1 

+0.291 1  , 0.6019 

0.0369 

+53 1  -  2  ' 

26  Geminorum 

5.0 

0.60 

II. I 

17    44.2 

5  27.5 

+  I  25.4 

+0.2399   0.6010 

0.0451 

+49   -  6 

W.B.(2)vi,i63o 

6.2 

0.68 

II.3 

17  53-4 

13  27.1 

+  9  06.3 

-03383  '  0.5989 

0.0610 

+15    -41 

51  Geminorum 

5-4 

0.73 

1 1.9 

16  19.2 

17  52.4 

-10  38.7 

+0.9529   0.5975 

1 

0.0696 

+90    +34; 

/,  Geminorum 

3-6 

+0.74 

-1 1. 8 

+16  42.7 

19  46.4 

-  8  49.1 

+0.4230   0.5967 

-0.0732 

+62 

+  I  ' 

t 

W.B.(2)vii,685 

56 

.  0.81 

11.8 

17  174 

a    I  18.6 

-  3  29.7 

-0.5924  1  0.5949 

0.0834 

+  I 

-61' 

68  Geminorum 

5.0 

0.81 

12.2 

16  01.9 

2  03.8 

-  2  46.3 

+0.6116   0.5946 

0.0848 

+79 

+11 

'     I  Cancri 

5.9 

0.92 

12.4 

16  02.8 

II  37.6 

+  6  25.7 

-0.2944    0.5908 

0.1015 

+18 

-42 

B.  A.  C.  2649 

6.3 

0.93 

12.1 

16  46.6 

12  14.8 

+  7  01.5 

-1.0953    0.5906 

0.1026 

-34 

-73 

1 

5  Cancri 

6.4 

+0.94 

-12.2 

+16  43.2 

13  28.6 

+  8  12.5 

-1. 1653    0.5900 

-0.1046 

-41 

1 
-73 

29  Cancri 

5-9 

1.06 

130 

14  317 

3    0  47.4 

-  4  540 

-0.2379 

0.5851 

0.1224 

+21 

-40 

'        B.  A.  C.  2872 

6.8 

1.09 

134 

13  35  I 

2  57.6 

-  2  48.6 

+0.4473 

0.5841 

0.1255 

+63 

-  3, 

1    Ai  Cancri 

5.6 

113 

13.6 

13  01.5 

6  57-5 

+  I  02.4 

+0.5022 

0.5823 

0.1311 

+68 

0' 

A2  Cancri 

5-8 

1.15 

13.8 

12  27.7 

8  32.9 

+  2  34-4 

+0.8629 

0.5816 

0.1333 

+90 

+21  1 

60  Cancri 

5-7 

+1.19 

-13.9 

+11  59.6 

12  22.9 

-♦-  6  16.0 

+0.8187 

0.5799 

-0.1383 

+90 

+18, 

a  Cancri 

4-3 

1.20 

13.8 

12  13.8 

13  28.3 

+  7  19.0 

+0.4270 

0.5794 

0.1397 

I+61 

-  5i 

K  Cancri 

50 

1.25 

14.2 

II  03.3 

17  27.7 

+11  09.8 

+1.0531 

0.5776 

0.1446 

+90   +34; 

B.  A.C.  3122 

7.0 

1.26 

13.9 

II  57-4 

18  19.6 

+11  59-8 

+0.0123 

0.5772 

0.1456 

+35 

-29' 

u  Leonis 

5.6 

1-35 

14.6 

9  28.5 

4    2  27.1 

-  4  10.2 

+1.3158 

0.5737 

0.1546 

+90 

+^ 

*^  Leonis 

52 

+1.36 

-13.8 

+11  43-5 

3  57.6 

-  2  42.8 

-1.2101 

0.5730 

-0.1562 

-44 

-78 

A  Leonis 

5-4 

1.37 

14,4 

10  08.4 

3  587 

-  2  41.8 

+0.4022 

0.5730 

0.1562 

+59 

-  8 

0  Leonis 

3-8 

1.41 

14.2 

10  19.8 

8  00.9 

+  I  11.8 

-0.4301 

0.5713 

0.1601 

+11 

-57  1 

B.  A.  C.  3398 

6.0 

1.48 

14.4 

9  23.3 

14  46.8 

+  7  43-5 

-0.5748 

0.5686 

0.166 1 

+  2 

-70: 

II  Sextan  tis 

6.0 

1.50 

14.6 

8  46.4 

15  32.0 

+  8  27.2 

-0.0712 

0.5683 

0.1667 

+30 

-36 

TT  Leonis 

5.0 

+1.51 

-14.6 

+  8  30.3 

16  28.0 

+  9  21.2 

+0.0461 

0.5680 

-0.1674 

+37 

-29' 

16  Sextantis 

71 

1.56 

15.1 

6  38.5 

20  30.9 

-10  44-3 

+1.2679 

0.5664 

0.1705 

+90  1  +53 

43  Leonis 

6.5 

1.62 

14.8 

7  01.8 

6    2  41.9 

-  4  46.1 

-0.1961 

0.5642 

0.1746 

+23    -44  1 

35  Sext.  (i»'j/ar) 

6.0 

1-73 

14.9 

5  151 

II  56.3 

+  4  09.6 

-0.0076 

0.5613 

0.1795 

+34   -34 

</  Leonis 

50 

1.82 

14.9 

4  08.1 

19  497 

+11  47.0 

-0.2866 

0.5591 

0.1825 

+18   -51^ 

p^  Leonis 

5.7 

+1.85 

-15.2 

+  2  28.7 

22  46.5 

-  9  22.2 

+0.8817 

0.5584 

-0.1833 

+90    +15, 

B.  A.  C.  3836 

7.2 

1.89 

14.9 

2  47.6 

6    I  59.1 

-  6  16.0 

-0.0328 : 0.5577 

0.184 1 

+32    -36 

75  Leonis 

5-4 

1.91 

14.9 

2  32.4 

3  33  2 

-  4  45.0 

-0.0602 1 0.5573 

0.1843 

+31  ,  -37 

76  Leonis 

6.3 

1.91 

15.0 

2  10.7 

4  18.7 

-  4  01. 1 

+0.1736  0.5572 

0.1845 

+44    -24, 

79  Leonis 

5.5 

1.94 

14.9 

+  I  56.2 

6  41.2 

-  I  43.3 

-0.0150  ^  0.5567 

0.1849 

+33   -35 

V  Leonis 

4-5 

+2.01 

-15.0 

-  0  17-5 

12  41.7 

+  4  053 

+1.1792  0.5556 

-0.1854 

+90   +39 

W.B.  xii.69 

7-3 

2.19 

14.2 

2  33.8 

7    5  22.2 

-  3  47  0 

+0.4588  0.5535 

0.1834 

+63    -  9 

B.  A.C.  4134 

6.0 

2.22 

14.2 

3  25.2 

7  59  9 

-  I   14  5 

+0.8707  0.5533 

0.1830 

+87    +15 

B.  AC.  4135 

6.0 

2.22 

14.2 

3  24.9 

8  oo.i 

-  I  143 

+0.8645  0.5533 

0.1830 

+87  '  +15 

B.  A.  C.  4200 

5-7 

2.27 

139 

4  049 

12  34.2 

+  3  10.9 

+0  7296 1 0.5530 

0.1815 

+85    +  6 

B.  A.C.  4225 

6.3 

+2.29 

-13.8 

-  4  31  3 

14  20.9 

+  4  541 

+0.8666 1 0.5529 

-0.1809 

+85    +15 

/  Virgin  is 

5-9 

2.32 

137 

5  18.1 

16  46.2 

+  7  147 

+1.2452  0.5528 

0.1799 

+85    +47 

B.  A.  C.  4294 

6.1 

2.36 

13.2 

5  46.5 

21  505 

-II  510 

+0.8351  0.5527 

0.1777 

+84    +13 

//  Virginis 

5.5 

2.57 

11.3 

9  40.1 

8  19  14-4 

+  8  51. 1 

+1.2726  0.5532 

0.1638 

+80   +52 

m  Virginis 

5-3 

2.57 

10.5 

8  130; 

23  19.6 

-II   11.8 

-0.9236  j  0.5534 

0.1605 

-21  |-90 

B.  A'.  C.  4591 

6.2 

+2.60 

-10.3 

-  9  13.6 

9     I  57.4 

-  8  39  I 

-0.2750 

0.5535 

-0.1582 

+15 

-51 

1 

OCCULTATIONS,  1903. 


457 


ELEMENTS 

FOR 

THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 

The 

Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag 

i903.a 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hoar  Angle, 
H 

Y 

or' 

y 

N. 

S. 

^a 

^8 

0 

s 

ti 

0        * 

d     h     m 

h      m 

0 

W.  J3.  xiii.  825 

6.8 

+2.62 

-  9  7 

-  9  05.2 

»    5  59-7 

-  4  44.7 

-1.055 1 

0.5538 

-0.1544 

-32 

-90 

96  Virgin  is 

6.5 

2.68 

90 

9  52.7 

12   11.8 

+  I   15.2 

-1.1574 

0.5543 

0.1483 

-42, 

-90 

2  Librae 

6-3 

2.72 

8.1 

II   16.4 

18  57.0 

+  7  471 

-0.6531 

0.5548 

0.1411 

-  6 

-83 

B.  A.  C.  4772 

6.6 

2.72 

8.0 

II  13.9 

19  32.5 

+  8  21.5 

-0.7808 

0.5548 

0.1405 

-15 

-90 

B.  A.  C.  4828 

6.0 

2.73 

7.0 

II  537 

10     I  20.6 

-10  01.8 

-0.8713 

0.5553 

0.1339 

-20 

-90 

ti  Librae 

5.4 

+2.80 

-6.4 

-13  44-8 

7  02,6 

-  4  30  9 

+0.3633 

0.5557 

-0.1269 

+49 

-14 

<?'  Librae 

6.0 

2.87 

4.0 

15  12.0 

21  48.6 

+  9  45.9 

+0.1904 

0.5567 

0. 1075 

+37 

-24 

0'^  Librae 

6.3 

2.86 

3-8 

14  47-3 

22  45.0 

+10  40.3 

-0.3522 

0.5568 

0.1062 

+  8 

-56 

0  Librae 

6.2 

2.90 

3.4 

16  22.8 

11     I  09.6 

-10  59.8 

+1.1084 

0.5569 

0.1028 

+74 

+35 

C*  Librae 

5-8 

2.89 

32 

16  16.7 

2  17.2 

-  9  54-4 

+0.8844 

0.5569 

0.1012 

+74 

+18 

C*  Librae 

5.4 

+2.90 

-  31 

-16  31.5 

3  19.7 

-  8  54.1 

+1.0464 

0.5570 

-0.0997 

+73 

+30 

Tf  Librae 

55 

2.87 

2.3 

15  21.9 

8  32.1 

-  3  52.0 

-0.7048 

0.5572 

0.0922 

-^5 

-90 

e  Librae 

4.3 

2.90 

14 

16  26.7 

13  02.8 

+  0  29.8 

+0.0617 

0.5573 

0.0855 

+27 

-31 

49  Librae 

56 

2.87 

-  I.I 

16  14.9 

16  06.5 

+  3  27.4 

-0.4066 

0.5573 

0.0808 

+  I 

-61 

;t  Ophiuchi 

5.0 

2.90 

+  1.2 

18  14.2 

12    4  27.0 

-  8  36.5 

+0.8713 

0.5571 

0.0617 

+72 

+17 

0  Ophiuchi 

4-4 

+2.86 

+  1.3 

-16  24.1 

6  23.9 

-  6  43.5 

-1.2420 

0.5570 

-0.0586 

-63 

-90 

24  Scorpii 

5-2 

2.87 

2.3 

17  33  2 

II   138 

-  2  03.2 

-0.2518 

0.5568 

0.0510 

+  6 

-50 

29  Ophiuchi 

6.5 

2.85 

39 

18  44.5 

20  39-5 

+  7  03.9 

+0.6369 

0.5560 

0.0356 

+63 

+  2 

B.  A.  C.  5771 

6.2 

2.81 

4'2 

17  28.8 

23  39-9 

+  9  58.3 

-0.8428 

0.5557 

0.0307 

-29 

-90 

B.  A.  C.  5839 

6.0 

2.78 

50 

17  39  2 

13     5  06.2- 

-  8  46.2 

-0.7962 

0.5551 

-0.0218 

-27 

-90 

B.  A.  C.  6060 

6.5 

+2.69 

+  7.6 

-18  47.0 

22  00.8 

■»-  7  35-2 

+0.3069 

0.5524 

+0.0057 

+33 

-17 

t 

Y  Sagittarii 

Var. 

2.60 

9.2 

18  54.0 

14  10  05.1 

-  4  43-8 

+0.6235 

0.5499 

0.0250 

+60 

+  I 

B.  A  C.  6287 

6.0 

2.56 

9.7 

18  47.2 

14  17-4 

-  0  39-7 

+0.6177 

0.5489 

0.0316 

+60 

+  I 

B.  A.  C.  6292 

7-5 

2.55 

9-7 

18  58.1 

14  49.8 

-  0  08.4 

+0.8343 

0.5488 

0.0324 

+71 

+15 

B.  A.  C.  6294 

52 

2-55 

9.7 

18  28.0 

14  53.5 

-  0  04.8 

+0.2829 

0.5488 

0.0325 

+35 

-18 

/j'  Sagittarii 

39 

+2.30 

+12.0 

-18  01.6 

15  15  09.4 

-  0  35.2 

+1.0317 

0.5427 

+0.0686 

+72 

+29 

V  Sagittarii 

4-7 

2.28 

11.4 

16  08.1 

15   13.1 

-  0  31.6 

X-1.0596    0  5427 

0.0687 

-42 

-90 

^'  Sagittarii 

5.6 

2.18 

12.2 

16  30.8 

16     0  31. 1 

+  8  28.9 

+0.0583  '1.0.5403 

0.0816 

+27 

-31 

t^^  Sagittarii 

50 

2.17 

12.2 

16  20.9 

I  24.3 

■t  9  20.4 

-0.0507    J.  5400 

0.0827 

+11 

-37 

B.  A.  C.  6746 

5-5 

2.16 

12. 1 

15  41.5 

I  55-4 

+  9  50.5 

-0.7361 

0-5399 

0.0834 

-17 

-90 

^ij-  Sagittarii 

50 

+2.08 

+12.5 

-15  44-7 

9  02.7 

-  7  154 

-0.0479 

0.5380 

+0.0928 

+22 

-37 

B.  A.  C.  6992 

6.2 

1.94 

12.8 

15  05.3 

20  25.8 

+  3  46.7 

+0.3603 

05353 

0.1068 

+48 

-14 

ft  Capricorni 

3-4 

1.94 

12.9 

15  051 

20  32.9 

+  3  53-6 

+0.3692 

0.5353 

0.1070 

+48 

-14 

B.  A.  C.  7009 

7.0 

1.93 

12.8 

14  33-9 

21  46.5 

+  5  05.0 

-0.0743 

0.5350 

0.1084 

+22 

-39 

B.  A.  C.  7063 

6.2 

1.88 

13.1 

15  22.6 

17     I  35.8 

+  8  47-3 

+1.2481 

05342 

0.1 129 

+75 

+52 

B.  A  C.  7087 

6.2 

+1.86 

+12.8 

-14  03.1 

3  10.9 

+10  19.5 

-0.0382 

0.3338 

+0.H47 

+25 

-37 

% 

B  A  C.  7221 

6.3 

1.76 

12.6 

12  54.0 

II  317 

■  5  34  9 

-0.3154 

0.5322 

0.1239 

+11 

-54 

B.  A.  C.  7242 

6.5 

1-74 

12.3 

II  56.2 

12  45.7 

-  4  23.1 

-1.2265 

0.5320 

0.1251 

-52 

-90 

8  Aquarii 

6.8 

1.70 

12.9 

13  26.1 

16  12.2 

-  I  02.8 

+0.8652 

0.5313 

0.1287 

+77 

+16 

V  Aquarii 

4.6 

1.65 

12.3 

II  45  7 

21  08.6 

+  3  44-7 

-0.3351 

0.5305 

0.1336 

+10 

-55 

19  Aquarii 

5.7 

+1.55 

+11.7 

-10  09.5 

18     5  08.2 

+11  29.8 

-1.0027 

0.5295 

+0.1411 

-28 

-90 

€*  Capricorni 

5-2 

1.44 

11-5 

9  315 

15  16.4 

-  2  40.2 

-0.2231 

0.5286 

0.1498 

-+19 

-47 

r^  Capricorni 

6.2 

143 

11.6 

9  43-2 

15  55-2 

-  2  02.5 

+0.0888 

0.5286 

0.1503 

+36 

-29 

r 

36  Aquarii 

6.3 

130 

II.O 

8  39-6 

19    3  49.1 

+  9  302 

+0.7660 

0.5283 

0.1 591 

+81 

+  9 

BAG.  7717 

6.5 

1.30 

10.7 

8  00.6 

3  510 

+  9  32.0 

+0.0601 

0.5283 

0.1591 

+36 

-31 

f^  Aquarii 

43 

+1.26 

+10.7 

-  8  15.8 

7  36- 5 

-10  49.2 

+0.9395 

0.5284 

+0.1616 

+82 

+20 

1 

p  Aquarii 

5-4 

1.24 

10.6 

8  18.3 

9  20.4 

-  9  08.4 

+1.2653 

0.5285 

0.1627 

+82 

+51 

1 

B.  A.  C.  7793 

75 

1.24 

10. 1 

6  43  7 

9  58.1 

-  8  31.8 

-0.3533 

0.5285 

0.1631 

+13 

-56 

B.  A.  C.  7804 

6.1 

1.22 

10.4 

7  40  9 

II  03.6 

-  7  28.3 

+0.8644 

0.5285 

0.1638 

+82 

+15 

W.  B.  xxii,  493 

6.2 

1. 18 

lO.O 

7  02.8 

15  02.0 

-  3  36.9 

+0.8269 

0.5288 

0.166 1 

+83 

+12 

1 

K  Aquarii 

5-5 

+  1.15 

+  9.0 

-  4  43-6 

18  22.1 

-  0  22.9 

-1.1414 

0.5291 

+0.1679 

-37 

-90 

B.  A.  C.  7951  {mean) 

6.7 

1.09 

8.7 

4  43-8 

23  315 

+  4  37.3 

-0.2631 

0.5298 

0.1705 

+19 

-50 

B.  A.  C.  7986 

5.8 

1.06 

8.9 

5  30.1 

ao  3  15.2 

+  8  14.2 

+1.2126 

0.5302 

0.1722 

+84 

+43 

Lalande  44872 

7.0 

1.06 

8.3 

3  45-7 

4  151 

+  9  12.4 

-0.5008 

0.5304 

0.1727 

+  6 

-67 

B.  A.  C.  7993 

6.5 

1.04 

8.8 

5  19  6 

4  19  8 

+  9  16.9 

+1.2070 

0.5304 

0.1727 

+85 

+43 

• 

II  Piscium 

6.5 

+0.90 

-♦-  6.9 

-  2  19.4 

20  37.0 

+  I  04.6 

+0.8230 

0.5341 

+0.1781 

+88 

+12 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 

Thb  Star'6 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

1903.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle. 
H 

Y 

x' 

y 

N  :  s 

Aa 

bA 

s 

99 

0        f 

d 

h     m 

h      m 

0 

0 

12  Piscium 

6.8 

+0.90 

+  6.6 

-  I   34.0 

SO 

20  38.9 

+  I  06.5 

40.0169 

0.5341 

+0.1781 

+35    -33 

13  Piscium 

6.4 

0.89 

6.6 

I  37.2 

21   52.7 

+  2   18.0 

40.2920 

0.5344 

0.1784 

+52   -18 

14  Piscium 

59 

0.88 

6.6 

-  I  46.9 

22    58.3 

+  3  21.6 

40.6605 

0.5347 

0.1786 

481    4  2 

21  Piscium 

6.1 

0.82 

5.3 

+  0  32.3 

%\ 

6  37.2 

+10  46.5 

-0.4509 

0.5372 

0.1798 

4IO    ^3 

25  Piscium 

6.3 

0.82 

4.9 

I   33.1 

8  24.9 

-II   29.1 

-1.2083 

0.5378 

0.1800 

42  1  -88 

B.  A.C.  221 

57 

+0.63 

+  1.4 

+  4  46.9 

%% 

II    137 

-  9  31.2 

40.1954 

0.5498 

40.1772 

+46 

-22 

B.  A.  C.  274 

7.0 

0.58 

I.O 

5  57-6 

16   40.0 

-  4  15.5 

-0.0799 

0.5527 

0.1752 

+30 

-38 

f  Piscium 

45 

0.58 

0.6 

7  22.1 

18   07.6 

-  2  50.7 

-1.2949 

0.5535 

0.1746 

-55   -83 II 

73  Piscium 

6.4 

0.56 

I.I 

5  08.2 

19  02.2 

-  1  58.0 

-1.1938 

0.5541 

0.Z742 

+90 

+42 

C  Piscium 

5-4 

0.54 

0.2 

7  03.8 

23   08.7 

+  2  00.4 

-0.1034 

0.5564 

0.1723 

+28 

-39 

88  Piscium 

6.1 

+0.53 

+  0.3 

+  6  28.9 

23   36.5 

+  2   27.3 

40.5805 

0.5567 

40.1721 

+74 

-  I 

BAG.  410 

7-4 

0.50 

-  0.2 

6  54  3 

S3 

3  24-2 

+  6  07.4 

40.7891    0.5589 

0.1700 

+90 

+  12 

0  Piscium 

4-4 

0.45 

1-5 

8  40.2 

13  35  9 

-  8  01.7 

+0.6575  1  0.5653 

0.1631 

+83 

+  5 

54  Ceti 

5.8 

0.45 

2.1 

10  33  7 

16  02.7 

-  5  39  9 

-0.8974 '  0.5670 

+0.1611 

-17 

-79 

NEW 

MOON. 

71  Ononis 

5.1 

+0.34 

-10.3 

+19  II. 2 

28 

2  31.8 

+  0  43.3 

-0.7338  '  0.6130 

-0.0216 

-  8 

-71 

20  Geminorum 

6.3 

0.37 

10.7 

17  50.7 

9  14  8 

+  7  09.9 

40.4017   0.6120 

0.0363 

460 

+  4 

21  Geminorum 

6.5 

0.37 

10.7 

17  51.0 

9  15  I 

+  7   lO.I 

40.3965 

0.6120 

0.0363 

460 

+  4 

22  Geminorum 

7.2 

0.38 

10.4 

19  30- 1 

10  07.7 

+  8  00.7 

-1.2725 

0.61 18 

0.0381 

-67 

-70 

26  Geminorum 

5.0 

0.39 

10.8 

17  44.2 

13  08.6 

+10  54.3 

40.3509 

0.61 12 

0.0446 

+57 

0 

W.B.(2).vi,i63o 

6.2 

+0.44 

-10.9 

+17  53-4 

20  53.2 

-  5  40.0 

-0.2096 

0.6090 

-0.0609 

+22  1-33  1 

51  Geminorum 

5-4 

0.47 

11.4 

16  19.2 

29 

I  10.2 

-  I  33  2 

41.0684 

0.6076 

0.0696 

490 

+42 

?.  Geminorum 

3.6 

0.48 

"3 

i6  42.7 

3  00.6 

+  0  12,8 

40.5482 

0.6068 

0.0733 

+73 

+  9 

W.B.(2).vii.685 

56 

0.52 

II. 2 

17  17.4 

8  22.5 

+  5  21.9 

-0.4469 

0.6047 

0.0829 

+  9 

-50 

68  Geminorum 

50 

0.53 

11.5 

16  01.9 

9  06.5 

+  6  04.1 

40.7409 

0.6044 

0.0852 

490 

+19 

I  Cancri 

5-9 

+0.60 

-11.6 

+16  02.8 

18  23.0 

-  9  01.3 

-0.1430 

0.6001 

-0.1023 

426 

-32 

B.  A.  C.  2649 

6.3 

0.61 

11.4 

16  46.6 

18  591 

-  8  26.6 

-0.9326 

0.5998 

0.1033 

-21 

-73 

5  Cancri 

6.4 

0.62 

11.4 

16  43.2 

20  10.7 

-  7  178 

-1.0006 

0.5992 

0.1054 

-26 

-73 

29  Cancri 

59 

0.72 

12.0 

14  317 

30 

7  10.6 

+  3  16.7 

-0.0759 

05935 

0.1234 

430 

-31 

B.  A.  C.  2872 

6.8 

0.74 

123 

13  35-2 

9  17  3 

+  5  18.5 

40.6028 

0.5922 

0.1266 

+78 

+  6 

A>  Cancri 

5-6 

+0.78 

-12.4 

+13  OI-5 

13  II. I 

■»-  9  03.5 

40.6600 

0.5901 

-0.1322 

+84 

+  9 

A'*  Cancri 

5-8 

0.80 

12.5 

12  27.7 

14  44.1 

+10  33.0 

41.0178 

0.5892 

0.1344 

+90 

+32 

60  Cancri 

57 

0.84 

12.6 

II  596 

18  28.5 

-  9  51.0 

40.9771    0.5870 

0.1395 

+90 '  +29 

a  Cancri 

4-3 

0.85 

12.6 

12  13.8 

19  32.3 

-  8  49.6 

40.5909  1  0.5864 

0.1409 

+76 ,  +  4 

K  Cancri 

5.0 ,     0,89 

12.8 

II  03.3 

23  26.2 

-  6  04.4 

41.2129 !  0.5842 

0.1458 

+90 

+49 

B.  A.C.  3122 

7.0    +0.90 

-12.5 

+11  57-4 

31 

0  16.9 

-  4  15  5 

40.1836   0.5837 

-0.1469 

+45   -19 

^  Leonis 

5.2 1     1.00 

12.4 

II  43.6 

9  43.1 

+  4  50.1 

-1.0230   0.5784 

0.1574 

-26   -78 

A  Leonis 

5.4       lo' 

12.9 

10  08.4 

9  44  2 

+  4  51.1 

40.5745  ,  0.5784 

0.1574 

+74    +  I 

0  Leonis 

3.8       1.05 

12.7 

10  19.8 

13  420 

+  8  40.5 

-0.2488  1  0.5762 

0.1613 

+20    -45 

B.  A,  C.  3398 

6.0       1. 12 

12.8 

9  23.4 

20  21.3 

-  8  54.6 

-0.3907  1  0.5726 

0.1672 

+13 

-55 

II  Sextantis 

6.0    +1.14 

-130 

+  8  46.4 

21  05.8 

-  8  11.6 

40.1093  '  0.5722 

-0.1677 

+41 

-26 

1    TT  Leonis 

1 

5.0    +1.15 

1 

-130 

+  8  30.4 

22  01. 0 

-  7  18.4 

40.2259   0.5717 

-0.1685 

+48   -19  1 

JUNE. 

1 

43  Leonis 

6.5    +1.27 

-131 

+  7  01.9 

1 

8  07.2 

+  2  26.5 

-0.0134 

0.5668 

-0.1754 

+34    -33 

35  Sext.  (i^s/ar) 

6.0       1.39 

13-2 

5  151 

17  16.5 

+11  17.0 

40.1741 

0.5626 

0.180 1 

+44    -24 

ii  Leonis 

50  i     1-49 

13.1 

4  08.1 

% 

I  07.5 

-  5  07.9 

-0.1058 

0.5595 

0.1830 

+28    -42 

/>••*  Leonis 

57 

1-53 

13.6 

2  28.7 

4  037 

-  2  17.6 

41.0583 

0.5584 

0.1837 

+90   +2g 

B.  A.  C.  3836 

7.2    +1.58 

-13.2 

+  2  47.6 

7  158 

+  0  48.1 

40.1449 

0.5572 

-0.1844 

+43    -26 

75  Leonis 

5.4 1     1.60 

13-2 

2  32.4 

8  49.8 

+  2  19.0 

40.1172 

0.5568 

0.1847 

+41    -27 

76  Leonis 

6.3 

1.61 

133 

2  10.7 

9  35-2 

+  3  02.8 

+0.3504 

0.5565 

0.1848 

+56   -14 

,  79  Leonis 

5.5 

1.64 

132 

+  I  56.2 

II  57.6 

+  5  20.5 

40.1612 

0.5557 

0.1851 

+44    -25 

W.  B.  xii.  69 

7-3       195 

12.8 

-  2  33.8 

3 

10  437 

+  3  21.8 

40.6207   0.5503 

0.1835 

+77        0 

B.  A.C.  4134 

6.0    41.99 

1 

-12.8 

-  3  25.2 

13  22.6 

+  5  55  5 

41.031 1    0.5500 

1 

-0.1829 

487   +26 
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ELEMENTS 

FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JUNE. 

# 

The  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

i9< 

)3.o. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle, 

Y 

x' 

y' 

N. 

S. 

Aa 

0 

s 

0        » 

d     h     m 

h      m 

e 

B.  A.  C.  4135 

6.0 

+1.99 

-12.8 

-  3  24.9 

3  13  22.8 

+  5  557 

41.0249 

0.5500 

-0.1828 

+87 

+26 

B.  A.  C.  4200 

57 

2.05 

12.5 

4  04  9 

17  59  2 

+10  23.2 

+0.8860 

0.5493 

0.1813 

+86 

+16 

B.  A.  C.  4225 

6.3 

2.08 

12.5 

4  31-3 

19  46.9 

-II  52.7 

+1.0217 

0.5491 

0. 1806 

+85 

+26 

B.  A.  C.  4294 

6.1 

2.18 

12. 1 

5  46.4 

4     3  21.2 

-  4  331 

+0.9829 

0.5484 

0.1774 

+84 

+23 

m  Virginis 

53 

2.48 

9.6 

8  13.0 

6    5  10.4 

-  3  33.6 

-0.8150 

0.5482 

0.1603 

-M 

-90 

B.  A.  C.  4591 

6.2 

+253 

-  9  5 

-  9  13  6 

7  50.5 

-  0  58.5 

-0.167 1 

0.5481 

-0.1 581 

+22 

-44 

W.  B.  xiii,  825 

6.8 

2.57 

8.9 

9  05.2 

II  56.4 

+  2  59.5 

-0.9570 

0.5485 

0.1544 

-24 

-90 

96  Virginis 

6.5 

2.64 

8.2 

9  52.7 

18  14.1 

+  9  05.0 

-1.0696 

05493 

0.1484 

-34 

-90 

2  Librae 

6.3 

2.73 

7-5 

II  16.4 

6    I  05.4 

-  8  17.0 

-0.5732 

0.5497 

0.1414 

-  2 

-74 

B.  AC.  4772 

6.6 

2.73 

7-4 

II  13.9 

I  41.5 

-  7  42.0 

-0.7026 

0.5497 

0.1408 

-10 

-90 

B.  A  C.  4828 

6.0 

+2.77 

-6.4 

-II  53.7 

7  34.9 

-  2  00. 1 

-0.8034 

0.5503 

-0.1343 

-15 

-90 

fi  Librae 

54 

2.87 

6.0 

13  44.8 

13  21.8 

+  3  35  7 

+0.4288 

0.5509 

0.1274 

+54 

-10 

o\  Librae 

6.0 

3.01 

37 

15  12.0 

7    4  19.9 

-  5  55-3 

+0.2298 

0.5526 

C.1084 

+39 

-22 

oa  Librae 

6.3 

301 

35 

»4  47.3 

5  17- 1 

-  5  00.0 

-03174 

0.5527 

0.107 1 

+  9 

-54 

C  Librae 

6.2 

3.06 

3.3 

16  22.8 

7  43.5 

-2  38.3 

+1.1464 

0.5529 

0.1038 

+74 

+39 

C  Librae 

5.8 

+3.06 

-  3.1 

-16  16.7 

8  51  9 

-  I  32.1 

+0.9193 

0.5530 

-0.1022 

+74 

+20 

<«  Librae 

5-4 

3.07 

3.0 

16  31-5 

9  55.3 

-  0  30.9 

+1.0802 

0.5531 

0.1008 

+73 

+33 

y  Librae 

40 

3.03 

2.4 

14  28.0 

II  10.6 

-•-  0  42.1 

-1-2751 

0.5533 

0.0990 

-65 

-90 

V  Librae 

5.5 

307 

1-9 

15  21.9 

15  11.3 

+  4  34-8 

-0.6887 

0.5536 

0.0933 

-14 

-89 

e  Librae 

4-3 

312 

I.I 

16  26.7 

19  45.0 

+  8  59-5 

+0.0735 

05540 

0.0867 

+28 

-30 

49  Librae 

5.6 

+3. 1 1 

-  0.8 

-16  14.9 

22  50.6 

+11  59.2 

-0.4024 

0.5542 

-0.0822 

+  I 

-60 

X  Ophiuchi 

5.0 

3.22 

+  1.4 

18  14.2 

8  II  17.9 

+  0  01.9 

+0.8585 

0.5546 

0.0632 

+72 

+16 

0  Ophiuchi    . 

4-4 

3.18 

1.8 

16  24.1 

13  15.7 

+  I  55-9 

-1.2664 

0.5549 

0.0601 

-68 

-90 

24  Scorpii 

5.2 

3.21 

2.7 

17  33-2 

18  07.8 

+  6  38.4 

-0.2813 

0.5550 

0.0526 

+  5 

-52 

29  Ophiuchi 

6.5 

325 

4-3 

18  44.5 

9    3  36.8 

-  8  11.2 

+0.5944 

05549 

0.0373 

+58 

0 

B.  A.  C.  5771 

6.2 

+3.25 

+  4.9 

-17  28.8 

6  38.0 

-  5  16.0 

-0.8957 

05548 

-0.0324 

-32 

-90 

B.  A.  C.  5839 

6.0 

3.22 

5.8 

17  39.2 

12  05.8 

+  0  01. 1 

-0.8585 

0.5548 

-0.0235 

-31 

-90 

B  A  C.  6060 

6.5 

3.22 

8.6 

18  47.0 

10    5  02.6 

-  7  35.4 

+0.2183 

0.5528 

+0.0040 

+28 

-22 

Y  Sagittarii 

Var. 

3.18 

10.5 

18  54.0 

17  07.2 

+  4  05.8 

+0.5150 

0.5509 

0.0234 

+51 

-  5 

B.  A.  C.  6287 

6.0 

316 

II. I 

18  47.2 

21    19.4 

+  8  09.9 

+0.5023 

0.5501 

0.0300 

+51 

-  6 

B.  A.  C.  6292 

7.5 

+3.15 

-fii.i 

-18  58.0 

21    51.8 

+  8  41.2 

-10.7184 

0.5500 

+0.0309 

+70 

+  7 

B.  A.  C.  6294 

52 

3.15 

II. I 

18  28.0 

21    55.5 

-»-  8  44.8 

+0.1658 

0.5500 

0.0309 

+28 

-25 

p'  Sagittarii 

39 

2.99 

14.2 

18  01.6 

22   09.1 

+  8  12.0 

+0.8776 

0.5443 

0.0674 

+72 

+17 

V  Sagittarii 

4.7 

2.96 

139 

16  08.0 

11   22    12.7 

+  8  15.5 

-1.2179 

0.5443 

0.0675 

-58 

-90 

e^  Sagittarii 

5.6 

2.90 

14.8 

16  30.7 

la  7  29.7 

-  6  44.9 

-0.1115 

0.5419 

0.0804 

+17 

-40 

^  Sagittarii 

5.0 

42.89; 

+14.9 

-i6  20.9 

8   22.8 

-  5  53.4 

-0.2222 

0.5416 

+0.0816 

+11 

-48 

B.  A.  C.  6746 

5.5 

2.88 

14.8 

15  41.4 

8  53-9 

-  5  23.3 

-0.9093 

0.5415 

0.0824 

-29 

-90 

g  Sagittarii 

5.0 

2.82 

15.4 

15  44-7 

16  00.6 

+  I  30.1 

-0.2298 

0.5395 

0.0917 

+12 

-49 

B.  A.  C.  6992 

6.2 

2.71 

16.2 

15  05.2 

18    3  23.1 

-II  28.4 

+0.1646 

0.5365 

0. 1059 

+35 

-25 

/3  Capricorni 

3.4 

2.71 

16.2 

15  05.0 

3  30.2 

-II  21.5 

+0.1737 

0.5364 

0.1060 

+36 

-25 

B.  A.  C.  7009 

7.0 

-^2.70 

+16.2 

-14  33.8 

4  43  7 

-10  10.3 

-0.2730 

0.5361 

+0.1075 

+  6 

-51 

B.  A.  C.  7063 

6.2 

2.67 

16.6 

15  22.6 

8  331 

-  6  27.9 

+1.0485 

0.5351 

0.1121 

+75 

+30 

B.  A.  C.  7087 

6.2 

2.64 

16.4 

14  03- 1 

10  08.3 

-  4  55.5 

-0.2433 

0.5347 

0.1138 

+14 

-49 

B.  A.  C.  7221 

6.3 

2.56 

16.4 

12  54.0 

18  29.7 

+  3.  10.6 

-0.5309 

0.5326 

0.1229 

-  2 

-70 

8  Aquarii 

6.8 

2.51 

16.8 

13  26.0 

23  10.7 

+  7  43-2 

+0.6489 

0.5315 

0.1278 

+72 

+  2 

9  Aquarii 

7.0 

+2.51 

+16.9 

-13  54.3 

23  47-6 

+  8  19.0 

+1.2495 

0.5314 

+0.1284 

+76 

+51 

V  Aquarii 

4.6 

2.45 

16.5 

II  45.6 

14     4  07.9 

-II  28.5 

-0.5612 

0.5304 

0.1327 

-  2 

-73 

19  Aquarii 

57 

2.36 

16.2 

10  09.4 

12  09.7 

-  3  41.0 

-1.2392 

0.5289 

0.1401 

-52 

-90  1 

j     r'  Capricorni 

52 

2.26 

16.2 

9  31.4 

22  21.7 

+  6  12.8 

-0.4641 

0.5272 

0.1487 

+  5 

-63 

1     ^  Capricorni 

6.2 

2.25 

16.2 

9  43.2 

23  00.8 

+  7  50.8 

-0.1 5 10 

0.5271 

0.1492 

+22 

-43 

1  36  Aquarii 

63 

+2.13 

+15.8 

-  8  39  5 

15  II  01.2 

-  5  30.2 

+0.5237 

0.5259 

+0.1579 

+66 

-  5 

B.  A.  C.  7717 

6-5 

2.13  i 

154 

8  00.5 

II  03.1 

-  5  28.3 

-0.1868 

0.5259 

0.1579 

+22 

-45 

0  Aquarii 

4.3 

2.09 

15.6 

8  157 

M  51.2 

-  I  46.9 

+0.6972 

0.5257 

0.1603 

+81 

+  4 

p  Aquarii 

5-4 

2.07 

15.6 

8  18.2 

16  36.1 

-  0  05.1 

+1.024 1 

0.5256 

0.1614 

+82 

+26 

B.  A.  C.  7793 

75 

2.07 

15.1 

6  43.6 

17  14.4 

+  0  32.0 

-0.6056 

0.5256 

0.1618 

-  I 

-77 

1 

B.  A.  C.  7804 

6.1 

+2.05 

+15.4 

-  7  40  8 

18  20.7 

+  I  36.4 

+0.6203 

0.5255 

+0.1625 

+75 

1 
0 ! 

1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

1 

JUNE. 

■i 

The 

Star's 

. 

At  Conjunction  in  R.  A. 

Limiting 
Paiallels. 

'    Red'ns  from 

Name. 

Mag. 

1903.0. 

Apparent 
Decimation. 

Washington 
Mean  Time. 

Hour  Angle, 
// 

Y 

y 

y 

N. 

S, 

Aa 

Afi 

d 

h     m 

1 
0 

s 

tt 

0        f 

h      m 

0 

W.  B.  xxii,  493 

6.2 

1   +2.01 

+151 

-  7  02.7 

15 

22    22.1 

+  5  30.8 

+0.5813 

0.5255 

+0. 1648 

+72 

-  2 

B.A.C.795i(w<'/7«) 

6.7 

1.92 

139 

4  43.7 

16 

6  58.9 

-10  07.7 

-0.5186 

0.5257 

0.1691 

+  5 

-68' 

B.  A.  C.  7986 

5-8 

1.88 

14.2 

5  30.1 

10  46.2 

-  6  27.0 

+0.9691 

0.5259 

0.1707 

+84 

+22 

Lalande  44872 

7.0 

,     1.88 

13.5 

3  45-6 

II  47.0 

-  5  28.0 

-0.7589 

0.5260 

0.1711 

-  9 

-90  1 

B.  A.  C.  7993 

6-5 

1.87 

14.0 

5  195 

II  51.9 

-  5  23.3 

+0.9636 

0.5260 

0.1712 

+85 

+21  ' 

BAG.  8017 

6.1 

'  +1.85 

+13-9 

-  5  13-8 

14  03-4 

-  3  15.6 

+1.2354   0.5262 

+0.1720 

+85 

+45 

B.  A.  C.  8094 

5.6 

1.78 

132 

4  01.3 

21   18.8 

+  3  469 

+11737 

0.5271 

0.1745 

+86 

+39 

II  Piscium 

6.5 

1.72 

12.2 

2  193 

17 

4  27.1 

+10  42.4 

+0.5791 

0.5283 

0.1764 

+74 

-  3 

12  Piscium 

6.8 

1.72 

II.9 

I  340 

4  29.0 

+10  44.2 

-0.2344 

0.5283 

0.1764 

+22 

-48 

13  Piscinm 

6.4 

1.71 

1 

II.8 

I  37- 1 

5  44.3 

+11  57-3 

+0.0438 

0.5286 

0. 1767 

+37 

-32 

14  Piscium 

59 

+  1.70 

•fii.9 

-  I  46.8 

6  51.2 

-10  57.8 

+0.4161 

0.5289 

+0.1769 

+60 

-12  1 

21  Piscium 

6.1 

1.63 

10.5 

+  0  32.4 

14  39-9 

-  3  23.1    -0.7026 

0.5308 

0.178 1 

-  5 

-88 

B.  A.  C.  221 

57 

1.40 

6.1 

4  470 

18 

19  57-3 

+  I  00.3    -0.0257  .  0-5420 

0.1756 

+33 

-35 

B.  A.  C.  274 

7.0 

1-33 

57 

5  57.7 

19 

I  31.8 

+  6  24.3     -0.2971 

0.5449 

0.1738 

+18 

-51 

73  Piscium 

6.4 

1     130 

57 

5  08.3 

3  57.5 

+  8  45.2    +0.9923 

0.5462 

0.1728 

+90 

*25 

e  Piscium 

57 

1  +1  27 

+  5.4 

+  5  08.3 

5  387 

+10  23.2 

+1.2818 

0.5472 

+0.1721 

+90 

+54 

C  Piscium 

5.4 

1.28 

4.6 

7  038 

8  10.2 

-II   10.2 

-0.3122 

0.5486 

0.1710 

+17 

-51 

88  Piscium 

6.1 

1.27 

4.8 

6  29.0 

8  38.6 

-10  42.7 

+0.3787   0.5489 

0.17081+57 
0.1688    +76 

-12 

B.  A.  C.410 

74 

1.23 

42 

6  54  3 

12  31.9 

-  6  56.9 

+0.5947  , 0.5512 

0 

96  Piscium 

6.6 

1.20 

4.0 

6  477 

15  24.4 

-  4  10. 1 

+ 1. 1926 

0.5527 

0.1672 

+90 

+43 

0  Piscium 

4-4 

+1.16 

+  2.6 

+  8  40.2 

22  58.4 

+  3  08.9 

+0.4775   0.5577 

+0.1623 

+66 

-  5 

54  Ceti 

5-8 

1. 16 

+  1.8 

10  33-8 

20 

I  28.5 

+  5  33.9 

-1.0878  , 0.5593 

0.1604 

-31 

-79 

31  Arietis 

5.6 

0.99 

-  0.9 

12  01.6 

21  52.1 

+  I  15.2 

+0.4949 

0.5737 

0.1412    +67 
0.1370   +90 

-  2 

38  Arietis 

5-2 

0.95 

1-3 

12   02.2 

21 

I  29.0 

+  4  44.4 

+0.9852 

0.5763 

+29  1 

B.  A.  C.  1119 

6.4 

0.81 

4-7 

16    13.2 

%% 

0  17.1 

+  2  41.9 

-0.4921 

0.5929 

0.1045 

+  7 

-56, 

B.  A.  C.  1206 

6.0 

,  +0  77 

-  5.5 

+  17   02,2 

5  50  7 

+  8  02.9 

-0.7565   0.5968 

+0.0951 

-  9 

-73 

B.  A  C.  1272 

6.3 

0.72 

6.0 

17   04.7 

II  47.4 

-10  14.3 

-0.2630 

0.6006 

0.0845 

+19 

-37 

W.B.  (2)  iv,  59 

6.4 

0.71 

1 

6.2 

17   01.6 

13  35-4 

-  8  30.6 

-0.0610 

0.6016 

+0.08  II 

+31 

-26, 

NEW 

MOON. 

29  Cancri 

5.9 

'  +0.59 

-II. I 

+14  31.7 

26 

15  46.5 

-10  19.5 

+0.0864 

0.6040 

-0.1237 

+39 

-21  1 

B.  A.  C.  2872 

6.8 

1    0.61 

"3 

13  35  2 

17  49.0 

-  8  21.9 

+0.7591  1  0.6029 

0.1270 

+90 

+  16 

A^  Cancri 

5.6 

0.63 

11.3 

13  01.6 

21  35.0 

-  4  44.8  ,  +0.8227  1  0.6008 

0.1329 

+90 

+  19 

A'^  Cancri 

5.8 

0.64 

11.5 

12  27.8 

23  05.0 

-  3  18.2,  +1.1779.0.5999 

0.1352 

+90 

+47 

;  60  Cancri 

5-7 

c.67 

11.5 

II  59.6 

2T 

2  41.8 

+  0  10. 1     +1.1441    0.5978 

0.1405 

+90 

+43 

a  Cancri 

4.3 

+0.67 

-11.4 

+12  13.8 

3  43  5 

+  I  09.4  '  +0.7654  1  0.5972 

-0.1419 

+90 

+15 

B.  A.  C.  3122 

7.0 

0.71 

11.4 

II  57.4 

8  18.4 

+  5  33-8    +0.3725  1  0.5945 

0.1480 

+58 

-  9 

^  Leonis 

52 

0.78 

II. I 

II  43-6 

17  25.5 

-  9  39-8 

-0.8009  1  0.5890 

0.1589 

-11 

-78 

h  Leonis 

54 

0.79 

11.5 

10  08.4 

17  26.5 

-  9  38.9 

+0.7724 

0.5890 

0.1590 

+90 

+13 

0  Leonis 

38 

0.82 

"■3 

10  19.8 

21   16.4 

-  5  57.6 

-0.0328   0.5866 

0.1629 

+32 

-33 

B.  A  C.  3398 

6.0 

40.88 

-113 

+  9  23.4 

28 

3  42.4 

+  0  14.2     -0.1634    0.5828 

-0.1690 

+25 

-41 

II  Sextan tis 

60 

089 

II.5 

8  46.4 

4  25.5 

+  0  55.7  1  +0.3299   0.5823 

0.1696 

+54 

-14 

n-  Leonis 

5.0 

0.90 

11.5 

8  30.4 

5  18.9 

+  I  47.2  1  +0.4458    0.5818 

0.1703 

+63 

-  7 

43  Leonis 

6.5 

I.OI 

11.5 

•  7  01.9 

15  05.8 

+11   12.9    +0.2220   0.5761 

0.1775 

+47 

-20 

48  Leonis 

52 

1.05 

II.O 

7  27.0 

20  13.6 

-  7  50.4  '  -1. 1 180 

05732 

0. 1804 

-34 

-83 

1 

35  Sext.  {x^star) 

60 

+  1,11 

-11.5 

+  5  15-2 

23  58.6 

-  4  13.3  1  -eo.4159 

0.5712 

-0.1822 

+60 

-10 

d  Leonis 

50 

1.20 

113 

4  08.1 

29 

7  36.4 

+  3  08.4     +0.1454 

0.5673 

0.1850 

+43 

-25  i 

/^  Leonis 

5-7 

1.23 

11.7 

2  28.7 

10  27.9 

+  5  540 

+1.2965 

0.5659 

0.1858 

+88 

+55 

B.  A.  C.  3836 

72 

1.28 

"3 

2  477 

13  350 

+  8  54.7     +0.3966 

0.5645 

0.1865 

+59 

-12 

75  I^eonis 

5.4 

1.30 

11.4 

2  32.4 

15  06.7 

+  10  23.3     +0.3702 

1 

0.5638 

0.1867 

+57 

-14 

1 

76  Leonis 

6.3 

+  1.31 

-11.4 

+  2  10.7 

15  51.0 

+11  06.0    +0.6008 

0.5635 

-0.1868 

+76 

1 

-  I 

79  I^eonis 

5.5 

1-34 

11.3 

+  I  56.2 

18    lO.O 

-10  39.7     +0.4150  \  0.5625 

0.1871 

+60 

-11' 

W.  B.  xii.  69 

73 

1.66 

10.9 

-  2  337 

80  16  28.4 

+10  53-9 

+0.8746 

05544 

0.1851 

+87 

+15 

B.  AC.  4134 

6.0 

1.70 

II.O 

3  25.2 

19  04.8 

-10  34.9 

+1.2812 

0.5537 

0.1844 

+87 

+52 

B.  A.  C.  4135 

6.0 

1.70 

II.O 

3  24.8 

19  05.0 

-10  34.7 

+1.2750 

0.5537 

0.1844 

+87 

+51 

B.  A.  C.  4200 

5-7 

41 .76 

-10.7 

-  4  04.9 

23  37.4 

-  6  II. 2 

+1.1368 

0.5525 

-0.1828 

+86 

+35 
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ELEMENTS 

FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JULY. 

The  Star's 

At  Conjunction  in  R  A. 

Limiting 
Parallels. 

Red'ns  from 

- 

Name. 

Mag. 

z903.a 

Apparent 
Dechnaticn. 

Washington 
Mean  Time. 

Hour  Angle, 
H 

Y 

x' 

y 

N. 

S. 

Aa 

Aa 

0 

0 

s 

n 

0        • 

d 

h     m 

h      m 

B.  A.  C.  4225 

6.3 

+  1.79 

-10.7 

-  4  31-3 

1 

I   23.7 

-  4  28.5 

+1.2708 

0.5521 

-0.1821 

+86 

+50 

Mars 

4  40.0 

8  24.8 

+   2    18.9 

+0.1552 

0.5341 

0.1708 

+42 

-25 

B.  A.C.  4294 

6.1 

1.90 

10.3 

5  46.4 

8  52.6 

+   2    45.8 

+1.2303 

.0.5505 

0.1787 

+84 

+45 

77  Virginis 

7.0 

2.20 

8.2 

7  07.6 

% 

6  38.2 

-   0    10.9 

-1.0902 

0.5478 

0.1644 

-34 

-90 

81  Virginis 

7.0 

2.22 

8.1 

7  22.7 

8  37-4 

+  I  44-5 

-1.1514 

0.5476 

0. 1628 

-39 

-90 

m  Virginis 

53 

+2.25 

-  8.1 

-  8  13.0 

10  32.5 

+  3  35.8 

-0.5785 

0.5476 

-0.16 1 2 

0 

-74 

B.  A.  C.  4591 

6.2 

2.31 

8.0 

8  13.5 

13  12.3 

+  6  10.6 

+0.0645 

0-5475 

0.1590 

+35 

-31 

W.  B.  xiii.  825 

6.8 

235 

7-4 

9  05.2 

17  18.1 

410  08.4 

-0.7283 

05474 

01555 

-  9 

-90 

96  Virginis 

6.5 

2.43 

6.8 

9  52.6 

23  36.2 

-  7  45.6 

-0.8491 

0.5474 

0.1493 

-18 

-90 

K  Virginis 

4.3 

2.46 

6.5 

9  49.5 

8 

I  27.6 

-  5  57.7 

-1. 1823 

0.5474 

0.1474 

-45 

-90 

2  Librae 

6.3 

+2.55 

-  6.2 

-II  16.4 

6  28.5 

-  I  06.4 

-0.3632 

0.5476 

-0.1423 

+10 

-57 

B.  A.  C.  4772 

6.6 

255 

6.1 

II  13.9 

7  04.8 

-  0  31.3 

-0-4935 

0.5476 

0.1416 

+  3 

.67 

B.  A.  C.  4828 

6.0 

2.60 

5-2 

II  53.7 

12  59.5 

+  5  11.9 

-0.6028 

0.5478 

0.1 351 

-  4 

-77 

fi  Librae 

5.4 

2.73 

5.1 

13  44-8 

18  48.3 

+10  49.6 

+0.6197 

0.5481 

0.1284 

+70 

0 

0*  Librae 

6.0 

2.93 

3.0 

15  12.0 

4 

9  52.6 

+  I  24.7 

+0.3959 

0.5492 

0.1095 

+50 

-12 

o2  Librae 

6.3 

+2.93 

-  2.7 

-14  47.3 

10  50.2 

+  2  20.4 

-0.1535 

0.5493 

-0.1082 

+17 

-44 

C5  Librae 

5.8 

3.00 

25 

16  16.7 

14  26.7 

+  5  50.0 

+1.0785    0.5496 

0.1034 

+74 

+33 

s^  Librae 

5-4 

3.01 

2.4 

16  31.5 

15  306 

+  6  41.7 

+1,2377 

0.5497 

0.1019 

+73 

+51 

B.  A.  C.  5188 

6.6 

3.02 

I.I 

14  440 

20  31.2 

+11  42.7 

-1. 2018 

0.5501 

0.0950 

-54 

-90 

rj  Librae 

5.5 

303 

1.2 

15  21.9 

20  49.4 

-II  59.8 

-0.5438 

0.5501 

0.0946 

-  5 

-72 

e  Librae 

43 

+3  10 

-  0.5 

-16  26.7 

5 

I  25.6 

-  7  32.4 

+0.2109 

0.5505 

-0.0881 

+36 

-22 

49  Librae 

5.6 

310 

-  0.2 

16  14.9 

4  32.9 

-  4  312 

-0.2720 

0.5507 

0.0835 

+  9 

-51 

X  Ophiuchi 

50 

327 

+  1.9 

18  14.2 

17  06.9 

+  7  38.4 

+0.9680 

0.5517 

0.0649 

+72 

+24 

0  Ophiuchi 

4.4 

3.24 

25 

16  24.1 

19  05.7 

+  9  33.3 

-1. 1669 

0.5518 

0.0618 

-53 

-90 

24  Scorpii 

5-2 

329 

3.2 

17  33  2 

6 

0  00.4 

-  9  41.6 

-0.1893 

0.5520 

0.0543 

+10 

-46 

1  29  Ophiuchi 

6.5 

+338 

-f  4.8 

-18  44.5 

9  34-2 

-  0  26.4 

+0.6687 

0.5520 

-0.0392 

+66 

+  4 

1         B.  A.  C.  5771 

6.2 

3-37 

5-5 

17  28.8 

12  36.9 

+  2  30.2 

-0.8317 

0.5521 

0.0344 

-29 

-90 

B.  A.  C.  5839 

6.0 

3.40 

6.4 

17  39.2 

18  07.2 

+  7  49.9 

-0.8061 

0.5521 

-0.0255 

-28 

-90 

B.  A.  C.  6060 

6.5 

3.47 

9  3 

18  47.0 

T 

II   10.5 

+  0  20.0 

+0.2366 

0.5512 

+0.0018 

+29 

-21 

Y  Sagittarii 

Var. 

350 

11.4 

18  54.0 

23  18.4 

-II  55.5 

+0.5072 

0.5500 

0.0212 

+50 

-  5 

B.  A.  C.  6287 

6.0 

+350 

+12.0 

-18  47-2 

8 

3  31  4 

-  7  50.6 

+0.4850 

0.5494 

+0.0278 

+48 

-  7 

B.  A.  C.  6292 

7-5 

3-47 

12.0 

18  58.0 

4  03  9 

-  7  19.2 

+0.7004 

0.5493 

0.0286 

+68 

+  6 

B.  A.  C.  6294 

5-2 

3-49 

12.1 

18  28.0 

4  07.6 

-  7  15.6 

+0.1466 

0.5493 

0.0287 

+26 

-26 

p'  Sagittarii 

3.9 

3.45 

15.7 

18  01.5 

9 

4  23.5 

-  7  46.1 

+0.8061 

0.5450 

0.0653 

+72 

+12 

<r'  Sagittarii 

5.6 

340 

16.7 

16  30.7 

13  43-9 

+  I  16.8 

-0.2047 

0.5429 

0.0785 

+12 

-47 

^2  Sagittarii 

50 

+3.39 

+16.9 

-16  20.8 

14  36.9 

+  2  08,1 

-0.3176 

0.5427 

+0.0797 

+  6 

-54 

B.  A.  C.  6746 

5.8 

3.38 

16.9 

15  414 

15  079 

+  2  38.1 

-1.0078 

0.5425 

0.0804 

-36 

-90 

g  Sagittarii 

50 

335 

17.6 

15  44-7 

22  14. 1 

+  9  31.1 

-0.3414 

0.5409 

0.0899 

+  6 

-56 

B.  AC.  6992 

6.2 

329 

18.7 

15  05.2 

10 

9  35-4 

-  3  28.6 

+0.0299 

0.5381 

0.1042 

+28 

-33 

^  Capricorni 

3.4 

329 

18.7 

15  05.0 

9  42  5 

-  3  21.7 

+0.0388 

0.5380 

0.1044 

+28 

-32 

B.  A.C.7009 

7.0 

+327 

+18.8 

-14  33-8 

10  55-9 

-  2  10.6 

-0.4110 

0.5377 

+0. 1058 

+  4 

-61 

B.  A.  C.  7063 

6.2 

3.26 

19.2 

15  22.5 

14  44.8 

+  I  313 

+0.9049 

0.5368 

0.1 104 

+75 

+  19 

B.  A.  C.  7087 

6.2 

3.24 

19.2 

14  03.0 

16  19.8 

+  3  035 

-0.3922 

0.5363 

0.1 122 

+  6 

-59 

r2  Capricorni     ^ 

53 

3.23 

19.5 

15  17.4 

18  52.1 

+  5  311 

+1.2747 

0.5358 

0.1151 

+75 

+57 

B.  A.  C  7221 

6.3 

3.18 

19.6 

12  53  9 

11 

0  40.0 

+11  08.4 

-0.6971 

05344 

0.1215 

-11 

-90 

8  Aquarii 

6.8 

+315 

+20.0 

-13  26.0 

5  20.5 

-  8  19.5 

+0.4762 

0.5333 

+0.1264 

+58 

-  8 

9  Aquarii 

7.0 

315 

20.1 

13  54-2 

5  57-3 

-  7  43.8 

+1.0768 

0.5332 

0.1270 

+76 

+32 

V  Aquarii 

46 

3.11 

20.0 

II  456 

10  17.2 

-  3  31-7 

-0  7457 

0.5322 

0.1313 

-13 

-90 

i^  Capricorni 

52 

2.96 

20.2 

9  31-4 

12 

4  29.9 

-  9  51.6 

-0.6807 

0.5285 

0.1475 

-  7 

-86 

^  Capricorni 

6.2 

296 

20.2 

9  43  I 

5  09.1 

-  9  13  5 

-0  3674 

0.5284 

0.1480 

+11 

-57 

36  Aquarii 

6.3 

+2.86 

420.2 

-  8  39.4 

17  T0.2 

+  2  26.3 

+0.2913 

0.5266 

+0.1567 

+49 

-18 

B.  A.  C.  7717 

6.5 

2.86 

19.8 

8  00.4 

17  12.1 

+  2  28.2 

-0.4221 

0.5266 

0. 1567 

+  9 

-61 

6  Aquarii 

4-3 

2.83 

20  I 

8  15  7 

21  00.7 

+  6  10.2 

+0.4601 

0.5262 

0.1592 

+61 

-  9 

p  Aquarii 

54 

2.81 

20.1 

8  18.2 

22  46.0 

+  7  513 

+0.7864 

0.5260 

0.1602 

+82 

+  10 

B.  A.  C.  7793 

7.5 

2.81 

19.7 

6  43  6 

23  24,3 

+  8  29.4 

-08516 

0.5259 

0.1606 

-16 

-90 

B.  A.  C.  7804 

6.1 

+2.80 

+19.9 

-  7  407 

13 

0  30.8 

+  9  34.0 

+0.3782 

0.5258 

+0.1613 

+56 

-14 

458 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 

The  Stak'b 

At  Conjunction  in  R.  A. 

Ltmitini; 
Parallels.  , 

Red'ns  from 

1 

Natiie. 

Mau. 

i903.a 

Apparent 

Declination. 

Washington 
Mean  Time. 

Hour  Angle. 
H 

Y 

x' 

y 

N.  '  S.  ! 

Aa 

^ 

1 

s 

99 

e          ' 

d 

h     m 

h     m 

0 

0 

12  Piscium 

6.8 

+0.90 

4  6.6 

-  I  340 

SO 

20  38.9 

+  I  06.5 

+0.0169 

0.5341 

+0.1781 

+35    -33 

13  Pisciam 

6.4 

0.89 

6.6 

I  37.2 

21    52.7 

+  2  18.0 

+0.2920 

0.5344 

0.1784 

+52   -18 

14  Piscium 

5-9 

0.88 

6.6 

-  I  46.9 

22    58.3 

+  3  21.6 

+0.6605 

0.5347 

0.1786 

+81    +  2 

21  Piscium 

6.1 

0.82 

5.3 

+  0  32.3 

%\ 

6  37.2 

+10  46.5 

-0.4509   0.5372 

0.1798 

+10    -63 

25  Piscium 

6.3 

0.82 

4.9 

I  33.1 

8  24.9 

-11  29.1 

-1.2083   05378 

ai8oo 

42    -88 

B.  A.  C.  221 

5-7 

+0.63 

+  1.4 

+  4  46.9 

%% 

II   13.7 

-  9  31.2 

+0.1954 

0.5498 

+0.1772 

+46 

-22 

B.  A.  C.  274 

7.0 

0.58 

I.O 

5  57.6 

16  40.0 

-  4  15.5 

-0.0799   0.5527 

0.1752 

+30 

-38 

p  Pisciam 

4.5 

0.58 

0.6 

7  22.1 

18  07.6 

-  2  50.7 

-1.2949   0.5535 

0.1746 

-55   -83 

73  Piscium 

6.4 

0.56 

I.I 

5  08.2 

19  02.2 

-  I  58.0 

-1. 1938 

0.5541 

0.1742 

+90   +42 

C  Piscium 

5.4 

0.54 

0.2 

7  03.8 

23  08.7 

+   2   00.4 

-0.1034 

0.5564 

0.1723 

+28 

-39 

88  Pisciam 

6.1 

40.53 

+  0.3 

+  6  28.9 

23  36  5 

+   2   27.3 

40.5805 

0.5567 

+0.1721 

+74 

-  I 

B.A.  C.  410 

7.4 

0.50 

-  0.2 

6  54  3 

S3 

3  24.2 

+  6  07.4 

+0.7891    0.5589 

0.1700 

+90 

+12 

0  Piscium 

4-4 

0.45 

1-5 

8  40.2 

«3  35  9 

-  8  01.7 

■K>-6575  \  0  5653 

0.1631 

+83 

+  5! 

54  Ceti 

5.8 

0.45 

2.Z 

10  33.7 

16  02.7 

-  5  39  9 

-0.8974 '  0.5670 

+0.1611 

-17 

-791 

NEW 

MOON. 

51 

+0.34 

-10.3 

+19  11.2 

%% 

2  31.8 

+  0  43.3 

-0.7338   0.6130 

-0.0216 

-  8 

-71 

20  Geminorom 

6.3 

0.37 

10.7 

17  507 

9  14  8 

+  7  09.9 

+0.4017   0.6120 

0.0363 

+60 

+  4 

21  Geminorum 

6.5 

0.37 

10.7 

17  51.0 

9  15  I 

-♦■  7   lO.I 

+03965 

0.6120 

0.0363 

+60 

+  4 

22  Geminorum 

7.2 

0,38 

10.4 

19  30.1 

10  07.7 

+  8  00.7 

-1.2725   0.6118 

0.0381 

-67 

-70 

26  Geminorum 

50 

0.39 

10.8 

17  44.2 

13  08.6 

+10  54  3 

+0.3509 

0.61 12 

0.0446 

+57 

0 

W.B.(2).vi,i630 

6.2 

+0.44 

-10.9 

-^17  53  4 

20  53.2 

-  5  40.0 

-0.2096 

0.6090 

-0.0609 

+22   -33 

51  Geminorum 

5.4 

0.47 

11.4 

16  19.2 

29 

I   10.2 

-  I  33  2 

+1.0684  '  0.6076 

0.0696 

+90 

+42 

?.  Geminorum 

3.6 

0.48 

"3 

16  42.7 

3  00.6 

+  0  12.8 

+0.5482 

0.6068 

00733 

+73   +  9 

W.B.(2),vii,685 

56 

0.52 

11.2 

17  17.4 

8  22.5 

+  5  21.9 

-0.4469 

0.6047 

0.0829 

+  9 '  -50 

68  Geminorum 

50 

053 

11.5 

16  01.9 

9  06.5 

-t-  6  04.1 

+0.7409 

0.6044 

0.0852 

+90 

+19  1 

z  Cancri 

5.9 

+0.60 

-11.6 

+16  02.8 

18  23.0 

-  9  01.3 

-0.1430 

0.6001 

-0.1023 

+26 

-32 

B.  A.  C.  2649 

6.3 

0.61 

11.4 

16  46.6 

18  591 

-  8  26.6 

-0.9326 

0.5998 

0.1033 

-21 

-73 

5  Cancri 

64 

0.62 

11.4 

16  43.2 

20  10.7 

-  7  17  8 

-1.0006 , 0.5992 

0.X054 

-26 

-73 

29  Cancri 

59 

0.72 

12.0 

14  31.7 

80 

7  10.6 

+  3  16.7 

-0.0759 

05935 

0.1234 

+30 

-31 

B.  A.  C.  2872 

6.8 

0.74 

"3 

13  35  2 

9  17  3 

+  5  18.5 

+0.6028 

0.5922 

0.1266 

+78 

+  6 

A>  Cancri 

5.6 

+0.78 

-12.4 

+13  01.5 

13  III 

+  9  03  5 

+0.6600  j  0.5901 

-0.1322 

+84   +  9 

A«  Cancri 

5.8 

0.80 

12.5 

12  27.7 

14  44- 1 

+10  33.0 

+  1.0178   0.5892 

0.1344 

+90-  +32 

60  Cancri 

5-7 

0.84 

12.6 

11  59.6 

18  28.5 

-  9  51.0 

+0.9771    0.5870 

01395 

+90'  +29 

a  Cancri 

43 

0.85 

12.6 

12  13.8 

19  32.3 

-  8  49.6 

+0.5909  1  0.5864 

0.1409 

+76   +  4 

K  Cancri 

50 

0.89 

12.8 

II  03.3 

23  26.2 

-  6  04.4 

+  1.2129   0.5842 

0.1458 

*9o   +49 

B.  AC.  3122 

7.0 

+0.90 

-12.5 

+11  57.4 

31 

0  16.9 

-  4  15.5 

+0.1836   0.5837 

-0.1469 

+45    -10 

(  Leon  is 

52 

x.oo 

12-4 

II  436 

9  43.1 

+  4  50.1 

-1.0230   0.5784 

0.1574 

-26    -78  , 

A  Leonis 

5.4 

I.OI 

12.9 

10  08.4 

9  44  2 

^  4  511 

+0.5745   0.5784 

0.1574 

+74    *  1 

0  Leonis 

3-8 

1.05 

12.7 

zo  19.8 

13  42.0 

■»-  8  40.5 

-0.2488   0.5762 

0.1613 

+20    -45 

B.  A.  C.  3398 

6.0 

1. 12 

12.8 

9  23.4 

20  21.3 

-  8  54.6 

-0.3907   0.5726 

0.1672 

+  13    -55 

II  Sextantis 

6.0 

+  I.I4 

-13.0 

+  8  46.4 

21  05.8 

-  8  11.6 

+0.1093  '  0.5722 

-0  1677 

+41 1  -26 

n-  Leonis 

50 

+  I.I5 

-130 

-f-  8  30.4 

22   OI.O 

-  7  18.4 

+0.2259   0.5717 

-0.1685 

+48 '  -19 

JUNE. 


43  Leonis 

^'^\ 

+  1.27 

-131 

+  7  01  9 

1    8  07.2 

+  2  26.5    -0.0134   0.5668 

-0.1754 

+34    -33' 

35  Sext.  {V^star) 

6.0 

I  39 

13.2 

5  15  I 

17  16.5 

+11   17.0    +0.174 1    0.5626 

0.1801 

+44    -24 

li  Leonis 

50 

1.49 

13.1 

4  08.1 

a   I  07.5 

-  5  07.9 

-0.1058   05595 

0.1830 

*28    -42 

f'  Leonis 

57 

1-53 

136 

2  28.7 

4  03.7 

-  2  17.6    +1.0583   0.5584 

1 

0.1837 

+90    ♦  2t) 

B.  A.  C.  3836 

72 

+  1.58 

-132 

+  2  47.6 

7  15  8 

+  0  48.1 

+0.1440   0.5572 

-0.1844 

443     -26 

75  Leonis 

54 

1.60 

13.2 

2  32.4 

8  49.8 

+  2  19.0 

.W3.II72     0.5568 

0.1847 

+41     -27 

76  Leonis 

6.3' 

1.61 

133 

2  10.7 

9  35-2 

+  3  02.8 

40.3504     05565 

0.1848 

+56     -14 

79  Leonis 

55 

I  64 

132 

+  I  56  2 

II  57.6 

+  5  20.5 

+0.1612     0.5557 

0,1851 

+44    -25 

W   B   xii.  69 

7-3, 

195 

12.8 

-  2  33.8 

3  10  43.7 

+  3  21.8     f 0.6207   0.5503 

0.1835 

♦77       0 

B.  AC.  4134 

6.0 

+  199 

-12.8 

-  3  252 

13  22.6 

+  5  55  5 

+  1.031 1     0.5500 

-0.1829 

487    +26 
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ELEMENTS 

FOR  THE  PREDICTION  OF  OCCULTATIONS. 

- 

JULY. 

The  Star's 

At  Conjunction  in  R.  A. 

1      1   1    1 

Limiting;  1 
Parallels.  ' 

Red'ns  from 

Name. 

Mag. 

1903.0. 

Apparent 
Decimation. 

Washington 
Mean  Time. 

Hour  Angle, 
H 

Y 

x' 

y 

N. 

S. 

Aa 

A8 

s 

M 

0        f 

d 

b     m 

h      m 

0 

0 

37  Sextantis 

6.2 

+0.94 

-9.6 

+  6  52.9 

36 

10  03.1 

+  7  36.6 

-1.2267 

0.5810 

-0. 1844 

-45 

-83, 

ii  Leonis 

50 

I.OI 

9.6 

4  08.1 

i6   16.0 

-10  24.0 

+0-3549 

0.5778 

0.1869 

+56 

-Ml 

B.  A.  C.  3836 

7.2 

1.06 

97 

2  477 

22  02.9 

-  4  49-5 

•K).6ii8 

0.5749 

0.1885 

+77 

1 
01 

75  Leonis 

5.4 

1.08 

9-7 

2  32.5 

23  31  4 

-  3  20.2 

+0.5884 

0.5742 

0.1888 

+75 

-     I 

Vbnus 

3  502 

23  32.8 

-  3  22.7 

-0.7233 ;  0.5485 

0.1717 

-  7 

-86 

76  Leonis 

6.3  1   +1.09 

-  9  7 

+  2  10.8 

27 

0  14  3 

-  2  42.9 

+0.8164 

05738 

-0.1889 

+90 

+12 

79  Leonis 

5.5!      I.II 

9-5 

I  56.2 

2  28.7 

-  0  33.2 

+0.6368 

0.5728 

0.1892 

+80 

+  i' 

83  Leonis 

6.1 

1.07 

9.0 

3  32.4 

3  41-9 

+  0  37.4 

-1.2037 

0.5722 

0.1894 

-42 

-86 

T  Leonis 

51  1     1.12 

9.0 

+  3  23.3 

4  109 

+  I  05.4 

-1.1435  0.5720 

0.1894 

-35 

-87 

W.  B.  xii,  69 

7-3 .     1.37 

1 

9.0 

-  2  32.7 

28 

0  04.1 

-  3  42.8 

+1.1158 ;  0.5638 

0.1874 

+87 

+33 

0  Virginia 

4.4    +1.70 

-  7.0 

-  5  01.4 

29 

2  18.7 

~  2  21. 1 

1 

-1. 1300!  0.5561 

-0.1746 

-36 

-90 

77  Virginis 

7.0  ]     1.86 

6.4 

7  07.6 

13  12.1 

+  8  lo.a 

-0.8078 

0.5540 

0.1663 

-13 

-90 

81  Virginis 

7.0       1.89 

6.2 

7  22.7 

15  08.7 

+10  03.4 

-0.8667 

0.5537 

0.1647 

-17 

-90  i 

m  Virginis 

53       1-92 

6.3 

8  12.9 

17  OI-3 

+11  52.3 

-0.3001 1 0.5534 

0.1631 

+15 

-52 

B.  A.  C.  4591 

6.2  1     1.98 

6.3 

9  13  5 

19  37-9 

-  9  36.3 

+0.3350 

0.5530 

0.1608 

+52 

-16 

W.  B.  xiii,  825 

6.8  ,  +2.03 

-  5-9 

-  9  05.1 

23  38.9 

-  5  43  2 

-0.4499 

0.5525 

-0.1570 

+  •7 

-63 

96  Virginis 

6.5       2.12 

52 

9  52.6 

30 

5  50.2 

+  0  15.9 

-0.5719 

0.5518 

0.1509 

-  I 

-74 

K  Virginis 

43       2.14 

4-9 

9  49  4 

7  39.6 

+  2  01.7 

-0.9020 

0.5516 

0.1490 

-21 

-90 

2  Librae 

6.3       2.22 

4-7 

II   16.3 

12  35  9 

+  6  48.4 

-0.0940 

0.5512 

0.1437 

+24 

-40 

B.  A.  C.  4772 

6.6       2.23 

4.6 

II   13.9 

13  II  5 

+  7  22.8 

-0.2230  0.5510 

0.1431 

+17 

-47 

B.A.C.4828 

6.0    +2.28 

-  3-8 

-"  53  7 

19  01.5 

-10  58.7 

-03355  0.5507 

-0.1365. 

+11 

-55 

H  Librae 

5.4 

2.42 

34 

■13  44.7 

31 

0  46.1 

-  5  25.2 

+0.8732 '  0.5505 

0.1298 

+76   +16 

0*  Librae 

6.0 

2.64 

1.9 

15  12.0 

15  42.5 

+  9  02.1 

+0.6386 

0.5502 

0.1 107 

+69   +  2 

0'^  Librae 

6.3 

2.64 

1.6 

14  47.3 

16  39-7 

+  9  57-3 

+0.0915 

0.5502 

0.1094 

+31 

-29 

>  Librae 

40 

+2.70 

-  0.5 

-14  28.0 

22  34.1 

-  8  19.7 

-0.8797  0.5502 

-0.1014 

-25 

-9D 

AUGUST. 

B.  A.  C.  5188 

6.6 

+2.75 

-  0.1 

-14  43-9 

1 

2  17.8 

-  4  43-3 

-0.9626 

0.5502 

-0.0962 

-32 

1 
-90 

f)  Librae 

5-5 

2.79 

-  0.2 

15  21.9 

2  35.9 

-  4  26.0 

-0.3081 

0.5502 

0.0958 

+  8 

-53 

Q  Librae 

43 

+2.85 

+  0.3 

-16  26.7 

7    II.O 

+  0  00.4 

+0.4379 

0.5502 

-0.0893 

+51 

-10 

49  Librae 

5.6 

2.85 

0.6 

z6  14.9 

10  17.9 

+  3  01.2 

-0.0470 

0.5503 

0.0848 

+21 

-37 

X  Ophiuchi 

50 

307 

2.3 

18  14.2 

22  51  3 

-  8  49.8 

+1.1715 

0.5504 

0.0661 

+72 

+44 

ft>  Ophiuchi 

4-4 

3.03 

3.3 

16  24.0 

2 

0  50.2 

-  6  54  8 

-0.9599 

0.5503 

0.0631 

-35 

-90 

24  Scorpii 

5-2 

311 

3-8 

17  33  2 

5  45- 1 

-  2  09.5 

+0.0077 

0.5503 

0.0556 

+22 

-34 

29  Ophiuchi 

6.5 

+3-22 

+  5.1 

-18  44.5 

15  20.2 

+  7  07.0 

+0.8490 

0.5503 

-0.0407 

+71 

+16 

B.  A.  C.  5771 

6.2 

3-22 

6.0 

17  28.8 

18  23.3 

+10  04.2 

-0.6542 

0.5502 

0.0359 

-18 

-86 

B.  A.  C.  5839 

6.0 

327 

6.9 

17  39.2 

23  54  6 

-  8  35  3 

-0.6379 

0.5500 

-0.0272 

-18 

-83! 

B.  A.  C.  6060 

6.5 

3-43 

.9-6 

18  47.0 

3 

17  01.8 

+  7  58.8 

+0.3734 

0.5492 

0.0000 

+38 

-15 

Y  Sagittarii 

Var, 

350 

11.7 

i8  54.0 

4 

5  12.6 

-  4  13.9 

+0.6213 
• 

0.5482 

+0.0192 

+60 

+  I 

1 

B.  A.  C.  6287 

6.0 

+3.52 

+12.4 

-i8  47.2 

9  26.6 

-  0  08.0 

+0.5910 

0.5477 

+0.0257 

+57 

0 

B.  A.  C.  6292 

7.5 

352 

12.3 

18  58.0 

9  59  2 

+  0  23.4 

+0.8054 

0.5476 

0.0266 

+71 

+13 

B.  A.  C.  6294 

52 

3.51 

12.5 

18  28.0 

lo  02.8 

-»-  0  26.9 

+0.2512 

0.5476 

0.0267 

+32 

-20 

p*  Sagittarii 

39 

3.58 

16.3 

18  01,5 

6 

10  22.9 

+  0  00.8 

+0.8621 

0.5442 

0.0632 

+72 

+17 

V  Sagittarii 

4.7 

3-55 

16.5 

16  08.0 

10  26.5 

+  0  04.3 

-1.2372 

0.5442 

0.0632 

-62 

-90 

e^  Sagittarii 

5.6 

+357 

+17.7 

-16  30.7 

19  43-9 

+  9  04.2 

-0.1685 

0.5426 

+0.0763 

+13 

-44 

e"^  Sagittarii 

5.0 

3.57 

17.8 

16  20.8 

20  37.0 

+  9  55-7 

-0.2831 

0.5424 

0.0775 

+  7 

-52 

B.  A.  C.  6746 

5-5 

356 

18.0 

15  41.4 

21  08.0 

+10  25.7 

-0.9730  0.5423 

0.0783 

-34 

-90 

g  Sagittarii 

50 

3.56 

18.8 

15  44.6 

6 

4  143 

-  6  41.3 

-0.3230  0.5410 

0.0878 

+  6 

-54 

B.  A.  C.  6992 

6.2 

355 

20  I 

15  05.1 

15  35.1 

+  4  18.5 

+0.0243  0.5388 

0.1022 

+27 

-33 

^  Capricomi 

34 

+3.55 

+20.1 

-15  05  0 

15  42.1 

+  4  25.3 

+0.0328 

0.5387 

+0.1024 

+28 

-32 

B.  A.  C.  7009 

7.0 

3.54 

20.3 

14  33  7 

16  55  3 

+  5  36.3 

-0.3917  0.5385 

0.1039 

+  4 

-59 

B.  A.  C.  7063 

6.2 

355 

20.5 

15  22.5 

20  43.8 

+  9  17.7 

+0.8878 1 0.5378 

0.1085 

+75 

+18 

B.A.  C.  7087 

6.2 

353 

20.7 

14  03.0 

22  18.6 

+10  49.7 

-0.4122  0.5375 

0.1103 

+  4 

-61 

r^  Capricomi 

53 

3.54 

20.9 

15  174 

T 

0  50.5 

-10  43  I 

+1.2488  0.5370 

0.1132 

+75 

+52 

B.  A.  C.  7221 

1 

6.3 

+3.51 

+21.4 

-12  53  9 

6  37-5 

-  5  06.6 

-0.7345 

0.5358 

+0.1 197 

-14 

-90 

464 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 

The  Star's 

At  Conjunction  in  R.  A. 

• 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

1903.0. 

Apparent 
Decimation. 

Washington 
Mean  Time. 

Hour  Angle, 

y 

x' 

y 

N. 

S. 



Aa 

A5 

0 

0 

s 

n 

0        t 

d    h       m 

h      m 

8  Aquarii 

6.8 

+3.50 

+21.8 

-13  26.0 

T  II   17.I 

-  0  35.4 

+0.4286 

0.5349 

+0.1247 

+54 

-10 

9  Aquarii 

7.0 

351 

21.8 

13  54  2 

II   53-8 

•  +  0  00. 1 

+1.0279 

0.5348 

0.1253 

+76 

+28 

y  Aquarii 

4.6 

3.48 

22.1 

II  45-5 

16  12.6 

+  4   II. I 

-0.8033 

0.5340 

0.1297 

-17 

-90 

r-'  Capricorni 

5.2 

3-41 

22.9 

9  31  3 

8  10  20.4 

-   2    137 

-0.7757 

0.5309 

0.1462 

-13 

-90 

t-  Capricorni 

6.2 

3.41 

22.9 

9  43.0 

10  59  3 

-    I    36.0 

-0.4640 

0.5308 

0.1467 

+  5 

-64 

B.  A.  C.  7620 

6.5 

+3.39 

+23.1 

-10  457 

14  450 

+    2   03.0 

+1.2499 

0.5302 

+0.1497 

+79 

+49 

'  36  Aquarii 

6.3 

3.36 

23.2 

8  39-4 

22  56.8 

+10   00.3 

+O.I7I3 

0.5291 

0.1556 

+42 

-25 

B.  A.  C.  7717 

6.5 

3.36 

22.8 

8  00.4 

22  58.7 

+  10   02.2 

-0.5421 

0.5291 

0.1556 

+  2 

-71 

6  Aquarii 

4.3 

3.35 

23.1 

8  15.6 

9    2  46.1 

-10    17.2 

+0.3328 

0.5287 

0.I58I 

+52 

-16 

f)  Aquarii 

5.4 

333 

23.1 

8  18. 1 

4  31.0 

-  8  35-3 

+0.6563 

0.5286 

0.1592 

+78 

+  2 

B.  A.  C.  7793 

7-5 

+332 

+23.0 

-  6  43.5 

5  09.0 

-  7  58.5 

-0.9837 

0.5285 

+0.1596 

-25 

-90 

B.  A.  C.  7804 

6.1 

332 

23.1 

7  407 

6  15.2 

-  6  54.2 

+0.2445 

0.5284 

0.l602 

+47 

-21 

W.  B.  xxii,  493 

6.2 

330 

23.0 

7  02.4 

lo  16.2 

-  3  003 

+0.1932 

0.5281 

0.1625 

+44 

-24 

BAC.ygsi{mfan) 

6.7 

325 

22.4 

4  43-5 

18  53  7 

+  5  22.0 

-0.9385 

0.5275 

0.1669 

-21 

-90 

B.A.C.7986 

5.8 

3.24 

22.6 

.  5  29.9 

22  41.6 

+  9  03.2 

+0.5487 

0.5274 

0.1685 

+70 

-  4 

Lalande  44872 

7.0 

+3.24 

+22.4 

-  3  45.4 

23  427 

+10  02.5 

-II939 

0.5274 

+0. 1689 

-42 

-90 

B.  A.  C.  7993 

6-5 

323 

22.6 

5  19.4 

23  47.4 

+10  07.1 

+0.5399 

0.5274 

0.1689 

+69 

-  5 

B.  A.  C.  8017 

6.1 

322 

22.5 

5  137 

10     I  59.6 

-II  44.7 

+0.8088 

0.5274 

0.1698 

+85 

+11 

B.  A.  C.  8094 

56 

3.18 

22.1 

4  01. 1 

9  177 

-  4  39.4 

+0.7299 

0.5274 

0.1722 

+85 

+  6 

II  Piscium 

6.5 

314 

21-5 

2  19.2 

16  29.9 

+  2  20.1 

+0.1 145 

0.5277 

0.1740 

+40 

-28 

12  Piscium 

6.8 

+3-15 

+21.3 

-  I  33.8 

16  31.8 

+  2  21.9 

-0.7071 

0.5277 

+0.1740 

-  5 

-89 

13  Piscium 

6.4 

3x4 

21.3 

I  36.9 

17  47.9 

+  5  35.8 

-0.4288 

0.5278 

0.1743 

+10 

-61 

14  Piscium 

5-9 

314 

21.3 

-  I  46.6 

18  55.6 

+  4  415 

-0.0550 

0.5280 

0.1745 

+34 

-35 

21  Piscium 

6.1 

3.10 

20.3 

+  0  32.6 

11     2  50.9 

-II  37.2 

-1.2008 

0.5286 

0.1755 

-42 

-89 

W.  B.  xxiii,  1069 

6.9 

3.05 

20.3 

-  0  48.8 

8  09.6 

-  6  28.1 

+I.2II2 

0.5293 

0.1757 

+89 

+43 

44  Piscium 

5.8 

+2.98 

+18.7 

+  I  24.4 

21  16.3 

+  6  15.2 

+1.0937 

0.5317 

+0.1749 

+90 

+32 

B.  A.  C.  221 

5.7 

2.97 

17.4 

4  47-2 

13    8  50.7 

-  6  31.2 

-0.5493 

0.5347 

0.1724 

■^  4 

-70 

B.  A.  C.  274 

7.0 

2.91 

*  15.7 

5  57  9 

14  36.5 

-  0  56,0 

-0.8280 

0.5365 

0.1705 

-13 

-84 

73  Piscium 

6.4 

2.88 

157 

5  08.4 

17  077 

+  I  305 

+0.4864 

0.5373 

0.1693 

+66 

-  7 

<f  Piscium 

5-7 

2.86 

15-4 

5  08.5 

18  52.7 

+  3  12.3 

+0.7804 

0.5379 

0.1688 

+90 

+11 

C  Piscium 

5.4 

+2.88 

+14.6 

+  7  04.0 

21  30.0 

+  5  447 

-0.8449 

0.5379 

+0. 1677 

-14 

-83 

88  Piscium 

6.1 

2.86 

147 

6  29.2 

21  597 

+  6  135 

-0.1387 

0.5390 

0.1674 

+26 

-41 

B.  A.  C.410 

7-4 

2.83 

14. 1 

6  54-5 

13    2  02.5 

+10  08.7 

+0.0826 

0.5406 

0.1654 

+39 

-28 

96  Piscium 

6.6 

2.79 

137 

6  47.8 

5  02.4 

-10  57.0 

+0.6948 

0.5418 

0.1638 

+88 

+  6 

0  Piscium 

4-4 

2.77 

12.2 

8  40.4 

12  57.3 

-  3  171 

-0.0305 

0.5451 

0.1589 

+33 

-34 

^  Arietis 

5.4 

+2.62 

+  9.1 

+IO  10.4 

14    7  38.0 

-  9  12.6 

+1.2072 

0.5544 

+0.1438 

+90 

+48 

31  Arietis 

5.6 

2.61 

7.6 

12  01.7 

13  043 

-  3  57-2 

+0.0184 

0.5574 

0.1384 

+35 

-28 

38  Arietis 

5.2 

2.56 

7.0 

12  02.4 

16  54.1 

-  0  15.0 

+0.5292 

0.5596 

0.1343 

+70 

0 

W.  B.  ii,  1033 

59 

2.47 

5.3 

12  48.9 

16     2  35.7 

+  9  06.7 

+0.9623 

0.5652 

0.1230 

+90 

+29 

B.  A.C.  1119 

6.4 

2.37 

1.8 

16  13.3 

17  06.7 

-  0  52.8 

-0.9321 

0.5742 

0.1035 

-21 

-74 

B.  A.  C.  1206 

6.0 

+2.34 

+  0.6 

+17  02.3 

23  01.2 

+  4  490 

-I.I87I 

0.5777 

+0.0945 

-45 

-73 

B.  A.  C.  1272 

6.3 

2.24 

-  0.5 

17  04.8 

16    5  20.4 

+10  54-5 

-0.6609 

0.5816 

0.0845 

-  4 

-68 

W.B.(2).  iv,  59 

6.4 

2.22 

0.8 

17  01.7 

7  15.1 

-II  15.0 

-0.4477 

0.5827 

0.0813 

+  9 

-50 

55  Tauri 

7-3 

2.17 

1.0 

16  17.3 

ID   22.0 

-  8  15.0 

1  +0.5558 

0.5846 

0.0760 

+73 

+  9 

r)'  Tauri 

4.0 

2.17 

1.6 

17  18.9 

II    370 

-  7  02.8 

-0.4022 

0.5853 

0.0739 

+11 

-46 

63  Tauri 

5.6 

+2.16 

-  1-3 

+16  33.0 

II  497 

-  6  50.6 

+0.3960 

0.5854 

+0.0735 

+60 

0 

(V'  Tauri 

4-7 

2.16 

1.6 

17  13.1 

12  06.2 

-  6  34.6 

-0.2680 

0.5856 

0.0731 

+19 

-37 

iP  Tauri 

4-2 

2.16 

1-9 

17  42.3 

12  40.6 

-  6  01.5 

'  -07245 

0.5859 

0.0721 

-  8 

-72 

i  75  Tauri 

5-3 

2.12 

1-5 

16  08.6 

13  56.1 

-  4  48.8 

+0.9639 

0.5866 

0.0699 

+90 

+35 

B.A.  C.  1391 

4.9 

2.11 

1.6 

15  590 

14  48.9 

-  3  58.0 

+I.I877 

0.5872 

0.0683 

+90 

+55 

B.A  C.  1394 

7-5 

+2.10 

-  1.6 

+15  56.3 

14  54  3 

-  3  52  9 

1              „ 

+1.2389 

0.5872 

+0.0681 

+89 

+62 

B.  A.  C.  1406 

7-5 

2.09 

1-9 

16  07.1 

16  05.5 

-  2  44-3 

+I.I340 

0.5879 

0.0660 

+90 

+50 

a  Tauri 

I.O 

2.08 

2.2 

16  18.8 

17  02.0 

-  I  49.9 

'  +0.9950 

0.5884 

0.0643 

+90 

+38 

B.  A.  C.  1468 

6.5 

2.08 

3.4 

18  33-5 

21   15-9 

+  2  14.4 

-1.0380 

0.5908 

0.0566 

-30 

-71 

1  Tauri 

51 

2.05 

3.8 

18  40.4 

23  21.0 

+  4  14.8 

-1.0398 

0.5919 

0.0527 

-30 

-71 

B.  A.  C.  1526 

5.8 

+  1.98 

-  3.6 

+17  00.0 

17     I  49.8 

+  6  37.9 

+0.7863 

0.5932 

+0.0480 1  +90 

-^25 

OCCULTATIONS,  1903. 


465 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 

.  —    —  _ 1 

The  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

1 

1 

Name. 

Mag. 

1903.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle. 

Y 

x' 

y 

N. 

S. 

^a 

Aj 

0 

s 

tt 

0        t 

d 

h     m 

h      m 

0 

m  Tauri 

5.1 

•fl.98 

-  4.7 

+i8  30,8 

IT 

5  52.3 

+10  31.2 

-0.5710 

0.5953 

+0.0402 

+  2 

-56 

III  Tauri 

5-2 

1.85 

5-2 

17  17.5 

12  44.1 

-  6  53.0 

+0.8936 

0.5985 

0.0266 

+90 

+34 

115  TSiuri 

5.4 

1.84 

5.6 

17  52.7 

13  50.1 

-  5  49.5 

+0.3302 

0.5990 

0.0244 

+55 

+   I 

117  Tauri 

6.3 

1.82 

5-4 

17  09.4 

14  II-3 

-  5  29.2 

+1.0657 

0.5992 

0.0237 

+90 

+47 

W.B.(2),v.6o6 

7.0 

1.83 

5.8 

18  17.1 

14  41,3 

-  5  00  4 

-0.0610 

0.5994 

0.0226 

+31 

-20 

iig  Tauri 

4.6 

+1.82 

-  6.0 

+18  31.2 

15  503 

-  3  541 

-0.2733 

0.5999 

+0.0203 

+19 

-33 

120  Tauri 

5-3 

1.82 

6.1 

18  28.2 

16  21.8 

-  3  23.8 

-0.2 1 16 

0.6001 

0.0193 

■»-22 

-29 

B.  A.  C.  1796 

7-5 

1.78 

6.7 

18  56.3 

19  54-8 

+  0  00.9 

-0.6266 

0.6016 

0.0119 

-   2 

-59 

127  Tauri 

6.3 

1.77 

6.7 

18  55.9 

20  04.7 

+  0  10.4 

-0.6179 

0.6017 

0.0116 

-    I 

-58 

130  Tauri 

5-5 

1-73 

65 

17  415 

21  539 

+  I  55.3 

+0.6457 

0.6024 

+0.0078 

+84 

+20 

71  Orionis 

51 

+1.61 

-8.3 

+19  11.2 

18 

8  39.8 

-II  44-5 

-0.8900 

0.6058 

-0.0149 

-19 

-71 

20  Geminorum 

6.3 

1.51 

8.6 

17  50  7 

15  297 

-  5  ii.o 

+0.2983 

0.6075 

0.0294 

+53 

-  I 

21  Geminorum 

6.5 

1.51 

8.5 

17  510 

15  29.9 

-  5  10.8 

+0.2931 

0.6075 

0.0294 

+52 

-  I 

26  Geminorum 

5.0 

1.46 

8.9 

17  44-3 

19  25.9 

-  I  24.2 

+0.2722 

0.6083 

0.0378 

+51 

-  4 

W.B.(2).vi.i63o 

6.2 

1.38 

96 

17  53.4 

19 

3  12. 1 

+  6  03.3 

-0.2368 

0.6092 

0.0542 

+21 

-34 

51  Geminorum 

5.4 

+1.32 

-  96 

+16  19.3 

7  28.2 

+10  09.1 

+1.0666 

0.6096 

-0.0631 

+90 

+44 

X  Geminorum 

3.6 

1.30 

9.8 

16  42.8 

9  178 

+11  54-3 

+0.5598 

0.6096 

0.0669 

+74 

+10 

W.B.(2).vii.685 

5.6 

125 

10. 2 

17  17.4 

14  36.1 

-  7  00.2 

-0.3948 

0.6096 

0.0778 

+12 

-46 

68  Geminorum 

50 

1-23 

lO.O 

16  02.0 

15  193 

-  6  18.8 

+0.7903 

0.6096 

0.0792 

+90 

+22 

I  Cancri 

59 

1.14 

10.5 

16  02.8 

20 

0  24.3 

+  2  24.3 

-0.0254 

0.6089 

0.0971 

+33 

-25 

B.  A.  C.  2649 

6.3 

+1.14 

-10.6 

+16  46.6 

0  59.5 

+  2  58.1 

-0.8025 

0.6088 

-0.0982 

-12 

-73 

5  Cancri 

6.4 

1.13 

10.7 

+i6  43.2 

2  09.2 

+  4  05.0 

-0.8613 

0.6086 

0.1003 

-16 

-73 

NEW 

MOON. 

W.  B.  xii  69 

7-3 

1.17 

7-5 

-  2  33  7 

24 

9  39.8 

+  7  410 

+1.2469 

0.5688 

0.1877 

+87 

+47 

0  Virginis 

4-4 

+1.40 

-  5.5 

-  5  01  4 

25 

II    lO.O 

+  8  18.0 

-0.9307 

0.5655 

-0.1766 

-20 

-90 

77  Virginis 

7.0 

153 

4.8 

7  07  5 

21  44.4 

-  5  29.3 

-0.6026 

0.5631 

0.1683 

-  I 

-76 

81  Virginis 

7.0 

1-55 

4.7 

7  22.7 

23  37  7 

-  3  39.8 

-0.6593 

0.5627 

0.1667 

-  4 

-83 

tn  Virginis 

5-3 

1.58 

4.6 

8  12.9 

26 

I  27.1 

-  I  541 

-0.0989 

0.5624 

0.165 1 

+26 

-40 

B.  A.  C.  4591 

6.2 

1.63 

4.6 

9  13  5 

3  59-2 

+  0  32.9 

+0.5299 

0.5619 

0.1627 

+66 

-  5 

W.  B.  xiii.  825 

6.8 

+1.67 

-  41 

-  9  05.1 

7  53.4 

+  4  191 

-0.2424 

0.5612 

-0.1589 

+18 

-48 

95  Virginis 

57 

1.70 

3.3 

8  51. 1 

12  52.5 

+  9  08. 1 

-1.2674 

0.5604 

0.1539 

-55   -90  1 

96  Virginis 

6.5 

174 

36 

9  52.6 

13  54  5 

+10  08.0 

-0.3595 

0.5603 

0.1528 

+11 

-56 

97  Virginis 

7.0 

1-75 

32 

9  26.7 

15  319 

+11  42.2 

-1.0566 

0.5600 

0.1510 

-33 

-90 

K  Virginis 

4.3 

1.76 

32 

9  49-4 

15  41.0 

+11  51.0 

-0.6847 

0.5599 

0,1509 

-  7 

-87 

2  Librae 

6.3 

+1.83 

-  31 

-II   16.3 

20  29.4 

-  7  30.3 

+0.1151 

0.5592 

-0.1455 

+36 

-28 

B.  A.  C.  4772 

6.6 

1.84 

30 

'  II   13.8 

21  04.1 

-  6  56.8 

-0.0122 

0.5592 

0.1448 

+29-35  1 

B.  A.  C.  4828 

6.0 

1.88 

2.2 

II  53.6 

21 

2  45  2 

-  I  27.2 

-0.1216 

0.5584 

0.1382 

+22 

-41 

fi  Librae 

5.4 

2.01 

23 

13  447 

8  21.4 

+  3  57-8 

+1.0738 

0.5577 

0.1313 

+76 

+32 

0^  Librae 

6.0 

2.22 

0.6 

15  12.0 

22  57.8 

-  5  55.0 

+0.8438 

0.5561 

0.1 120 

+75 

+15 

0'^  Librae 

6.3 

+2.22 

-  0.4 

-14  47.3 

23  53.9 

-  5  00.9 

+0.3025 

0.5560 

-0. 1 107 

+44  '  -17 

y  Librae 

4.0 

2.28 

+  0.6 

14  28.0 

28 

5  414 

+  0  35.2 

-0.6599 

0.5555 

0.1026 

-11,-85 

B.  A.  C.  5188 

6.6 

233 

I.I 

14  43  9 

9  20.9 

+  4  07.4 

-0.7427 

0.5551 

0.0973 

-17 :  -90 

7  Librae 

5.5 

2.34 

0.9 

15  21.8 

9  387 

+  4  24.6 

-0.0949 

0.5551 

0.0969 

+19    -40 

e  Librae 

4-3 

2.43 

1-4 

16  26.7 

14  09.2 

+  8  46.2 

+0.6425 

0.5548 

0.0903 1+67    +  2 
-0.08581+33    -25 

49  Librae 

5.6 

+2.42 

+  1.6 

-16  14.8 

17  130 

+11  43.9 

+0.1614 

0.5546 

^  Ophiuchi 

4-4 

2.62 

41 

16  24.0 

29 

7  33-3 

+  I  35-8 

-0.7508 

0.5532 

0.0640 

-21  -90 

1  24  Scorpii 

5.2 

2.70 

45 

17  33-2 

12  24.9 

+  6  17.8 

+0.2095 

0.5528 

0.0565 

+33    -22 

29  Ophiuchi 

6.5 

2.81 

56 

18  44-5 

21  54  5 

-  8  31.2 

+1.0365 

0.5519 

0.0416 

+71    +30 

B.  A.  C.  5771 

6.2 

2.84 

6.5 

17  28.8 

30 

0  56.2 

-  5  35  3 

-^.4594 

0.5516 

0.0368 

-7-65 

B.A  C.5839. 

6.0 

+2.go 

+  7-3 

-17  39.2 

6  25.2 

-  0  17.1 

-0.4479   0.5510 

-0.0281 

-7-64 

B.  A.  C.  6060 

6.5 

309 

97 

18  47.0 

23  27.7 

-  7  47  9 

+0.5437 

0.5491 

-0.0016 

+51,-3 

Y  Sagittarii 

Var. 

319 

11.6 

18  54.0 

31 

II  370 

+  3  58.0 

+0.7789 

0.5474 

+0.0180 

+71 

+12 

I         B.  A.  C.  6287 

6.0 

3-22 

12.2 

18  47.2 

15  506 

+  8  03.5 

+07443 !  0.5468 

0.0245 

+71 

+10 

1         B.  A.  C.  6292 

7.5 

3-23 

12. 1 

18  58.0 

16  23.2 

+  8  35.0 

+0.9575 

0.5468 

0.0254 

+71 1  +24 

B.  A.  C.  6294 

5-2 

+3.25 

+12.4 

-18  28.0 

16  27.1 

+  8  38.7 

+0.4052  0.5468 

+0.0255 

+42  ,-n 

30 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER. 

The  Star's 

At  Conjumctiom  in  R.  A.* 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

1903.0. 

Apparent 
Decimation. 

Washington 
Mean  Time. 

Hour  Angle, 
H 

Y 

jr' 

y 

N. 

S. 

0 

Aa 

AS 

s 

n 

0        t 

d     h     m 

h     m 

0 

.  p'  Sagittarii 

3.9 

+3-39 

+I6.I 

-18  01.5 

1  16  47.5 

+  8  12.9 

+0.9864 

05430 

+0.0617 

+72 

+26  1 

V  Sagittarii 

47 

3-35 

16.6 

16  08.0 

16  51. 1 

+  8  16.4 

-1. 1089 

0.5430 

0.0618 

-47 

-90 

^>  Sagittarii 

5-6 

341 

17.6 

16  30.7 

%     2    09.1 

-  6  43.0 

-00543 '  0.5414 

0.0748 

+20 

-37' 

d^  Sagittarii 

50 

341 

17.8 

16  20.8 

3  02.2 

-  5  516 

-0.1700   0.5412 

0.0760 

+14   -44   1 

B.  A.  C.  6746 

5.5 

340 

18.0 

15  414 

3  33-3 

-  5  21.5 

-0.8598   0.541 1 

0.0767 

-26 

-90 

j^  Sagittarii 

5.0 

+3-44 

+18.8 

-15  44-6 

10  39.9 

+  I  31  9 

-0.2201    0.5394 

+0.0862 

+12 

-48, 

B.  A.  C.  6992 

6.2 

3.48 

20.1 

15  05.1 

22  01. 0 

-II  28.1 

+0.1 108 '  0.5380 

0.1006 

+32 

-28! 

p  Capricorni 

3-4 

3-48 

20.2 

15  04.9 

22  08.0 

-II  21.3 

+0.1 191 

0.5380 

0.1008 

+32 

-27 

B.  A.  C.  7009 

7.0 

348 

20.4 

14  33.7 

23  21.4 

-10  10.2 

-0.3341 

0.5378 

0.1023 

+  8 

-56 

B.  A.  C.  7063 

6.2 

350 

20.6 

15  22.5 

3     3  09.7 

-  6  28.9 

+0.9657 

0.5372 

0.1068 

+75 

+24 

B.  A.  C.  7087 

6.2 

+349 

+21.0 

-14  03.0 

4  44-5 

-  4  57.0 

-0.3346 

0.5370 

+0. 1087 

+  8 

-55 

B.  A.  C.  7221 

6.3 

3.51 

21.9 

12  53-9 

13  03.1 

+  3  06.4 

-0.6683  1  0.5357 

0.1 182 

-10 

-85 

8  Aquarii 

6.8 

3.52 :     22.2 

13  26.0 

17  423 

+  7  37-2 

+0.4854  ■  0.5350 

0.1232 

+59 

-  7 

9  Aquarii 

7.0 

3.52       22.1 

13  54  2 

18  18.9 

+  8  12.6 

+1.0830  j  0.5349 

.  0.1238 

+76+33   1 

V  Aquarii 

4.6 

3.51  1     22.8 

II  45-5 

22  37.2 

-II  36.9 

-0.7513   0.5336 

1 

0.1284 

-13 

-90 

r»  Capricorni 

5.2 

+3.52  1    -r24.0 

-  9  31  3 

4  16  41.3 

+  5  54-7 

-0.7503   0.5321 

+0.1450 

-II    -90 

C'  Capricorni 

6.2 

3  53  ,     23.9 

9  43  0 

17  20.1 

+  6  32.3 

-0.4406   0.5320 

0.1455 

+  6   -62 

B  A.  C.  7620 

6.5 

3-54       24.0 

10  45.7 

21  04.6 

+10  10.2 

+1.2633 

0.5317 

0.1485 

+79 

+52 

36  Aquarii 

6.3 

3-53 '     24.4 

8  39-4 

5     5   138 

-  5  55  2 

+0.1752  '  0.531 1 

0.1546 

+42 

-24 

B.  A.C.  7717 

6.5 

3-531     24.1 

1 

8  00.4 

5  156 

-  5  53.4 

-05365 

0.531 1 

0.1546 

+  2 

-70, 

ff  Aquarii 

4-3 

+3.54 

+24.5 

-  8  15.6 

9  01.6 

-  2  14.2 

+0.3304 

0.5308 

+0.1572 

+52 

-16 

p  Aquarii 

5.4 

353 

24.5 

8  18.1 

10  45.7 

-  0  33-2 

+0.6501 

0.5307 

0.1583 

+77 

+  2 

B.  A.  C.  7793 

7-5 

353 

24.6 

6  43-5 

II  23.7 

+  0  03.7 

-0.9856 

0.5307 

0.1587 

-25 

-90 

B.  A.  C.  7804 

6.1 

353 

24.6 

7  40.6 

12  29.4 

+  I  075 

+0.2375  1  0.5307 

0.1594 

+46 

-21 

W.  B.  xxii,  493 

6.2 

3-53 

24.6 

7  02.4 

16  28.6 

+  4  59-5 

+0.1802 

0.5305 

0.1618 

+43 

-24 

B.A.C.795i(w<r<7«) 

6.7 

+3-51 

+24.4 

-  4  43  5 

6     I  02.1 

-10  42.1 

-0.9609 

0.5304 

+0.1663 

-23 

-90 

B.  A.  C.  7986 

5.8 

352      24.6 

5  29.9 

4  48- 1 

-  7  02.8 

+0.5165  '  0  5304 

0. 1680 

+67 

-  6 

Lalande  44872 

7.0 

3  52  .     24.6 

3  45-4 

5  48.7 

-  6  04.0 

-1.2226   0.5304 

0.1685 

-45 

-901 

B.  A.  C.  7993 

6.6 

352 1     24.5 

5  193 

5  53-3 

-  5  59  5 

+0.5061   0.5304 

0.1685 

+66 

-6! 

B.  A.  C.  8017 

6.1 

351  1     24.5 

5  13.6 

8  04.3 

~  3  52.5 

+0.7708   0.5305 

0.1694 

+85 

+  9, 

B.  A.  C.  8094 

5-6 

+3.51     +24.3 

-  4  01. 1 

'  15  18.5 

+  3  08.9 

+0.6822   0.5307 

+0.1719 

+84 

1 
+  4, 

11  Piscium 

6.5 

3.50      24.0 

2  19. 1 

22  26.7 

+10  04.4 

+0.0591    0.5313 

0.1738 

+37' -31 

12  Piscium 

6.8 

3-51 

239 

I  33  8 

22  28.6 

+10  06.2 

-0.7602   0.5313 

0.1738 

-9-90 

13  Piscium 

6.4 

351 

239 

I  36.9 

23  440 

+11   19.4 

-0.4844   0.5314 

0.1741 

+  7 ! -65 , 

14  Piscium         V 

5-9 

3  51  1     23.8 

-  I  46.6 

7    0  51.0 

-II  35-7 

-0.1132I  0.5315 

0.1743 

« 

+28 1 -41 

21  Piscium 

6.1 

+350 

+23.2 

+  0  32.6 

8  41.6 

-  3  59  I 

-1.2665   0.5323 

+0.1755 

-50   -89 

W.B.xxiii,io6g 

6.9 

3.48 

23.0 

-  0  48.8 

13  57  3 

+  I  07.1 

+1.1329   0.5331 

0.1758 

+89   +35 

44  Piscium 

5.8 

3.46]     21.7 

+  I  24.5 

8     2  56.8 

-10  16.9 

+1.0015   0.5356 

0.1750 

+90  1  +23 

B.  A.C.  221 

5.7 

3.50 

193 

4  47-3 

14  25.4 

+  0  50.7 

-0.6505   0.5373 

0.1725 

-2    -80 

B.  A.  C.  274 

7.0 

3.46 

19.2 

5  57  9 

20  08.8 

+  6  23.5 

-0.9348 

0.5397 

0.1706 

-23    -84 

73  Piscium 

6.4 

+3-44 

+19. 1 

+  5  08.5 

22  38.9 

+  8  49.0 

+0.3760   0.5404 

+0.1696 

+57   -13 

1  77  Piscium 

6.1 

3.42 

19. 1 

4  23  8 

23  07.1 

+  9  16  3 

+1.2552  1  0.5405 

0.1694 

+90 

+50 

.     t'  Piscium 

5-7 

342 

18.8 

5  08.5 

9    0  23.3 

+10  30.3 

+0.6699 !  0.5410 

0.1689 

+84 

+  4 

>.'  Piscium 

5-4 

345 

18.2 

7  04.1 

2  59  8 

-10  58.1 

-0.9574  0.5418 

0.1677 

-21 

-83 

88  Piscium 

1 

6.1 

344 

18.3 

6  29.2 

3  29  2 

-10  29.6 

-0.2527  0.5419 

0.1674 

+20 

-48 

'         B.  A.C.  410 

7.4 

+343 

+17.6 

+  6  54.6 

7  30.8 

-  6  35  6 

-0.0348  0.5433 

+0.1654 

+32  i  -35  1 

96  Piscium 

6.6 

3.41 

17.2 

6  47.9 

10  30.0 

-  3  420 

+0.5756  0.5443 

0.1637 

^11 

0 

0  Piscium 

4-4 

340 

15.8 

8  40.4 

18  23.4 

+  3  56.4 

-01557,05472 

0.1587 

+25' -41 

^  Arietis 

5.4 

331 

12.5 

10  10.5 

10  13  04.7 

-  I  58.7 

+1.0765  0.5548 

0.1433 

+90   +35 

B.  A.  C.  755 

7.0 

3.31 

12.4 

10  07.9 

13  59- 1 

-  I  06.0 

+1.2506  0.5552 

0.1425 

+90  +54 

31  Arietis 

5.6 

+332 

+  11. 1 

+12  01.8 

i8  32.4 

+  3  18.3 

-0.1184  0.5572 

+0.1379 

+27  1  -30 

38  Arietis 

52 

329       10.5 

12  02.4 

22  2J.4 

+  7  01.6 

+0.3933  05591 

0.1337 

+59   -  7 

W.  B.  ii,  1033 

5-9 

3.22 

8.5 

12  48.9 

11     8  09.7 

-  7  31.9 

+0.8278  0.5636 

0.1224 

+90 

+20 

B.  A.  C.  1119 

6.4 

317 

4.8 

16  13.4 

22  514 

+  6  39.4 

-1.0816  0.5706 

0.1027 

-33 

-74 

B  A  C  1272 

6.3 

305 

2.1 

17  04  9 

12  II   17.8 

-  5  20.7 

-0.8085  0.5765 

00838 

-13 

-73 

W.  B.  (2)  iv,  59 

1 

6.4 

43.02 

+  1-7 

+17  01.7 

13  14.8 

-  3  27.9 

-0.5928  0.5774 

1 

+0.0807 

0 

-62 

OCCULTATIONS,  1903. 


467 


ELEMENTS  FOR  THE  PREDICTION'  OF  OCCULTATIONS. 

SEPTEMBER 

Th 

E  Star's 
Ked'n 

i 

At  Conjunction  in  R.  A.  - 

Limiting 
Parallels. 

s  from 

Name. 

Mag. 

1903.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle, 
H 

Y 

x' 

y 

N. 

S. 

- 

Aa 

s 

A3 

0        1 

0 

0 

»» 

d     h     m 

h      m 

55  Tauri 

73 

+2.97 

+   1.4 

+16  17.3 

12  16  25.6 

-  0  24.0 

+0.4219 

0.5789 

+0.0754 

+62 

+  I 

rJ»  Tauri 

4.0 

2.98 

0.8 

17   18.9 

17  42.2 

+  0  49.8 

-0.5460 

0.5795 

0.0733 

+  3 

-57 

63  Tauri 

5.6 

2.96 

1.0 

16  331 

17  55  3 

+  I  02.4 

+0.2612 

0.5795 

0.0729 

+50 

-  8 

*P  Tauri 

4-7 

2.97 

0.7 

17   13.2 

18  12.0 

+  I   18.5 

-0.4106 

0.5797 

0.0724 

+11 

-47 

<P  Tauri 

4-2 

2.98 

0-4 

17  42.4 

18  47.2 

+  I   52.5 

-0.8719 

0.5800 

0.0714 

-17 

-72 

70  Tauri 

6.3 

+2.93 

+  I.I 

-^15  43.2 

18  52.5 

+  I   57.6 

+1.1898 

0.5800 

+0.0713 

+90 

+55 

75  Tauri 

5-3 

2.93 

0.8 

16  08.6 

20  04.4 

+  3  06.9 

+0.8356 

0.5806 

0.0692 

490 

+27 

B.  A.  C.  1391 

49 

2.92 

0.7 

15  590 

20  58.4 

+  3  58.8 

+1.0622 

0.5809 

0.0677 

+90 

+43 

B.  A.  C.  1394 

7-5 

2.90 

0.6 

15  56.3 

21  03.9 

+  4  04.2 

+1.1140 

0.58 1 1 

0.0676 

-37 

-72 

B.  A.  C.  1406 

75 

2.89 

+  0.3 

16  07.1 

22    16.8 

+  5  143 

+1.0085 

0.5815 

0.0655 

+90 

+39 

a  Tauri 

I.O 

42.89 

0.0 

+16  18.9 

23    14.6 

+  6  10. 1 

+0.8683 

0.5820 

+0.0638 

+90 

+29 

B.  A.  C.  1468 

6.5 

2.89 

-  1-5 

18  33.6 

1«     3  34  7 

+10  20.6 

-11875 

0.5838 

0.0561 

-46 

-71 

i  Tauri 

51 

2.86 

1.9 

18  40.5 

5  43.0 

-II  35-8 

-1. 1889 

0.5846 

0.0523 

-46 

-71 

B.  A.  C.  1526 

5-8 

2.79 

1.8 

17  00.0 

8  15.6 

-  9  08.8 

+0.6609 

0.5857 

0.0477 

+86 

+18 

m  Tauri 

5.1 

2.80 

3.1 

18  30.9 

12  24.7 

-  5  09.1 

-0.7124 

05873 

0.0400 

« 

-  7 

-70 

III  Tauri 

5-2 

+2,67 

-  3  9 

-^17  17.5 

19  28.3 

+  I  38.7 

+0.7753 

0.5899 

+0.0266 

490 

+26 

115  Tauri 

5.4 

2.65 

4-3 

17  52.7 

20  36.2 

+  2  44.1 

+0.2046 

0.5902 

0.0244 

+46 

-  6 

iii7  Tauri 

6.3 

2.63 

41 

17  09.4 

20  58.1 

+  3  05.0 

+0.9508 

0.5904 

0.0237 

+90 

+38 

W.B.(2)v.6o6 

7.0 

2.64 

4.6 

18  17.1 

21  28.9 

+  3  34-7 

-0.1916 

0.5906 

0.0227 

+23 

-27, 

119  Tauri 

4.6 

2.63 

4-9 

18  31.3 

22    40.0 

■^  4  43.1 

-0.4063 

0.5909 

0.0204 

+11 

-42 

120  Tauri 

5-3 

+2.62 

-  4-9 

+18  28.2 

23    12.5 

-»-  5   14.4 

-03435 

0.591 1 

+0.0194 

+14 

-38 

B.  A.  C.  1796 

7-5 

2.58 

5.8 

18  56.3 

14     2  52.1 

+  8  45.8 

-0,7626 

0.5923 

0.0122 

-10 

-71 

I127  Tauri 

6.3 

2.57 

5.8 

18  55.9 

3  02.3 

+  8  55.6 

-07537 

0.5923 

0.0119 

-10 

-71 

130  Tauri 

5-5 

2.52 

5.6 

17  41.5 

4  54-8 

+10  43.8 

-^o.5293 

0.5930 

+0.0082 

+71 

+14 

71  Or  ion  is 

51 

2.39 

7-9 

19  II. 2 

16  01.9 

-  2  34-7 

-1.0228 

0.5956 

-0.0140 

-29 

-71 

^  2o  Geminorum 

6.3 

-♦-2.27 

-8.4 

+17  50.7 

-    23  05.7 

-¥   4    12.8 

+0.1887 

05970 

-0.0282 

+46 

-  7 

21  Geminorum 

6.5 

2.27 

8.3 

17  51.0 

23  06.0 

+  4   13.1 

+0.1835 

0.5970 

0.0282 

+45 

-  7 

26  Geminorum 

50 

2.20 

8.9 

17  44-3 

15     3  lo.i 

+  8  07.7 

+0.1657 

0.5976 

0.0364 

+44 

-  9 

W.B.(2)vi.i63o 

6.2 

2.09 

9-9 

17  53-4 

II   12.6 

-  8  08.5 

-0.3456 

0.5984 

0.0525 

+14 

-40 

51  Geminorum 

1 

54 

2.00 

9-9 

16  19.3 

15  37.7 

-  3  53  6 

+0.9821 

0.5987 

0.0612 

+90 

+37 

/  Geminorum 

3.6 

+1.98 

-10.2 

+16  42.8 

17  31  I 

-  2  04.7 

+0.4688 

0.5987 

-0.0649 

+65 

+  5 

W.B  (2)vii.685 

5.6 

1.91 

10.9 

17  17.4 

23  00.5 

+  3  12.0 

-0.4960 

0.5988 

00755 

+  6 

-53 

68  Geminorum 

5.0 

1.88 

10.6 

16  01.9 

23  45  2 

+  3  54  9 

+0.7084 

0.5988 

0.0769 

+90 

+  i8 

I  Cancri 

5-9 

1.76 

11.3 

16  02.8 

16    9  08.8 

-II  03.3 

-0.1 1 18 

0.5984 

0.0944 

+28 

-30 

'         B.  A.  C.  2649 

6.3 

1.76 

11.6 

16  46.6 

9  45-1 

-10  28.4 

-0.8996 

0.5984 

0.0955 

-19 

-73 

5  Cancri 

6.4 

+1.74 

-11.6 

+16  43.2 

10  57.1 

-  9  19  2 

-0.9581 

0.5982 

-0.0977 

-23 

-73 

29  Cancri 

59 

1.58 

11.6 

14  31  7 

21  55-3 

+  I   13-6 

+0.0528 

0.5970 

0.1 166 

+37 

-23 

B.  A.  C.  2872 

6.8 

1-55 

11.5 

13  35  2 

17    0  00.7 

+  3  14  I 

+0.7445 

0.5966 

0.I201 

+90 

+16 

A'  Cancri 

5.6 

1.51 

11.4 

13  OI.6 

3  51.0 

+  6  55.5 

+0.8294 

0.5958 

0.1262 

+90 

+20 

A-  Cancri     ~ 

5.8 

1.48 

11.4 

12  27.8 

5  22.4 

+  8  23.5 

+ 1. 1956 

0.5958 

0.1286 

+90 

+50 

60  Cancri 

5-7 

+1.45 

-11.4 

+11  596 

9  02.2 

+11  54.8 

+1.1806 

0.5946 

-O.I  34 1 

+90 

+47 

(t  Cancri 

43 

1.44 

11.5 

12  13.8 

10  04.5 

-II  05.2 

+0.8050 

0.5946 

0.1356 

+90 

+i8 

B.  A.  C.  3122 

7.0 

1-39 

"■5 

II  57-4 

14  41.6 

-  6  38.7 

+0.4348 

0.5939 

0.1422 

+62 

-  5 

,     c:  Leon  is 

5-2 

1.30 

11.5 

II  43.6 

23  48.1 

+  2  07.1 

-0.6874 

0.5919 

O.I54I 

-  4 

-77 

//  Leon  is 

5-4 

1.30 

II. 2 

10  08.4 

23  49.2 

+  2  08.1 

+0.8847 

0.5919 

O.I54I 

+90 

+21 

0  Leon  is 

3.8 

+1.27 

-II. 2 

+10  19.8 

18     3  37.2 

+  5  47  6 

+0.1015 

0.5910 

-0.1586 

+40 

-25 

B.  A.  C.  3398 

6.0 

1.22 

10.9 

9  23.4 

9  57  8 

+11  53  9 

+0.0071 

0.5894 

0.1655 

+34 

-30 

II  Sextantis 

6.0 

1.22 

10.9 

8  46.4 

10  40.1 

-II  25.3 

+0.5015 

0.5892 

0.1662 

+67 

-  3 

~  Leon  is 

1 

5.0 

1. 21 

10.8 

+  8  30.4 
N£ir 

II  32.5 
MOON. 

-10  34.9 

+0.6214 

0.5891 

0.1672 

+78 

+  3 

81  Virginis 

7.0 

+1.32 

-   3.7 

-  7  22.7 

aa  9  33-2 

+  8  03.8 

-0.5877 

0.5693 

-0.1679 

0 

-75 

/'/  Virginis 

.5.3 

1-34 

35 

8  12.9 

II  20.5 

+  9  47-4 

-0.0299 

0.5691 

0.1664 

+30 

-•36 

1         B.  A.  C.  4591 

6.2 

1-37 

34 

9  13  5 

13  49-8 

-II  48.5 

+0.5954 

0.5688 

0.164 1 

+71 

-  I 

W.  B.  xiii,  825 

6.8 

1.40 

2.9 

9  05  I 

17  394 

-  8  06.9 

-0.1684 

0.5683 

0.1605 

+22 

-44 

95  Virginis 

5-7 

1.42 

2.3 

8  51. 1 

22  32.3 

-  3  24.1 

-1.1816 

0.5676 

0.1553 

-44 

-90 

96  Virginis 

6.5 

■n-45 

-  2.4 

-  9  52  6 

23  33.0 

-  2  25.5 

-0.2808 

0.5675 

-0.1542 

+15 

-51 
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ELEMENTS  FOR  THE  PR 

• 

EDICTIC 

PTEMBER 

>N  OF  OCCULTATIONS. 

SE 

• 

The  Star's 

At  Conjunction  in  R.  A. 

1  Limiting 

1  Parallels 

Red'ns  from 

Name. 

Mag. 

1903.0. 

Apparent 
Declination. 

WaRhin|ton 
Mean  Time. 

Hour  Angle, 

y 

x' 

y       N.    s.  ■ 

1 

•^ 

Aa 

Ad 

d     h     m 

h      m 

' 

. 

0      0 

s 

It 

0        » 

97  Virginis 

7.0 

+  1.46 

-  2.1 

-  9  26.7 

33     I  08.4 

-  0  53.3 

-0.9704 

0.5674 

-0.1525 

-26  -90 

K  Virginis 

4.3 

1.46 

2.0 

9  49  4 

I   17.I 

-  0  44.9 

-0.6018 

0.5673 

0.1523 

-  3  -76 

2  Librae 

6.3 

I.51 

1.9 

II  16.3 

5  59.5 

+  3  47-8 

+0.1929 

0.5667 

0.1470 

+41  -23 

B.  A.  C.  4772 

6.6 

1.52 

1.8 

II  13.8 

6  33-4 

+  4  20.6 

+0.0671 

0.5667 

0.1463 

+34  -30 

B.  A.  C,  4828 

6.0 

1-53 

0.9 

II  53.6 

12  06.8 

+  9  42.4 

-0.0386 

0.5661 

0.1396 

+27  -36 

fi  Librae 

5-4 

+1.64 

-  0.9 

-13  44-7 

17  35-3 

-  9  00  3 

+1.1479 

0.5654 

-0.1327 

+76  +39 

o'  Librae 

6.0 

1.80 

+  0.8 

15  "-9 

24    7  51.7 

+  4  46.8 

+0.9236 

0.5636 

0.1133 

+75  +20 

©2  Librae 

6-3 

1.80 

0.9 

14  47.3 

8  46.7 

+  5  39.9 

+0.3876 

0.5636 

0.1120 

+50  -12 

y  Librae 

4.0 

1.85 

1.8 

14  27.9 

14  26.0 

+11  07.7 

-0.5631 

0.5629 

0.1038 

-  6  1  -73 

B.A.C.  5188 

6.6 

1.89 

a.i 

14  43-9 

18  00.6 

-  9  25.0 

-0.6446 

0.5625 

0.0985 

-II    -83 

V  Librae 

5-5 

-♦■1.90 

+  2.0 

-15  21.8 

18  18.0 

-  9  08.2 

-0.0031 

0.5624 

-0.0980 

+25    -34 

d  Librae 

4-3 

1.97 

2.5 

16  26.7 

22  42.5 

-  4  527 

+0.7287 

0.5619 

0.0914 

+73 

+  8 

49  Librae 

5.6 

1.96 

2.6 

16  14.9 

26     I  42.3 

-  I  58.9 

+0.2518 

0.5616 

0.0868 

+38 

-20 

<p  Ophiuchi 

4-4 

2.14 

4.8 

16  24.0 

15  447 

+11  351 

-0.6510 

0.5593 

0.0647 

-15 

-«4 

24  Scorpii 

5-2 

2.21 

5-2 

17  33.2 

20  30.7 

-  7  48.5 

+0.2974 

0.5585 

0.0571 

+38 

-17 

29  Ophiuchi 

6.5 

+2.31 

+  6.2 

-18  44.5 

26     5  50.1 

+  I  12.2 

+1.1200 

0.5570 

-0.0421 

+71 

+38 

B.  A.  C.  5771 

6.2 

2.34 

7.0 

17  28.7 

8  48.8 

+  4  04.8 

-0.3637 

0.5564 

0.0372 

-  I 

-57 

B.  A.  C.  5839 

6.0 

2.39 

7.8 

17  39  2 

14  12.6 

+  9  17.9 

-0-3530 

0.5554 

0.0284 

-  2 

-56 

B.  A.  C.  6060 

65 

2.59 

9.8 

18  46.9 

2T    7  01.4 

+  I  33-5 

+0.6285 

0.5520 

-0.0013 

+59 

+  2 

Y  Sagittarii 

Var. 

2.71 

11.4 

18  54.0 

19  03.4 

-10  48.0 

+0.8599 

0.5494 

+0.0177 

+71 

+17 

B.  A.  C.  6287 

6.0 

+2.74 

+12.0 

-18  47.2 

23  150 

-  6  44-5 

+0.8245 '  0.5484 

+0.0243 

+71 

+15 

B.  A.  C.  6292 

7-5 

2.75 

11.9 

18  58.0 

23  47  3 

-  6  13.3 

+1.0365 !  0.5483 

0.0251 

+71 

+30 

B.  A.  C.  6294 

5-2 

2.74 

12.2 

18  28.0 

23  51.0 

-  6  09.7 

+0.4869  0.5483 

0.0252 

+48 

-  6 

/o>  Sagittarii 

39 

2.95 

155 

18  01.5 

29    0  04.1 

-  6  42.9 

+1.0583  0.5428 

0.0612 

+72 

+32 

V  Sagittarii 

47 

2.92 

16.I 

16  08.0 

0  07.7 

-  6  39.4 

-1.0297  0.5428 

0.0613 

-38 

-90 

<ri  Sagittarii 

5.6 

+3.00 

+  17.0 

-16  30.7 

9  24.6 

+  2  20.0 

+0.0175  0.5407 

+0.0742 

+23 

-33 

^  Sdgittarii 

5.0 

3.01 

17.2 

16  20.8 

10  17.7 

+  3  11.5 

-0.0982  0.5406 

0.0754 

+18 

-40 

B.  A.  C.  6746 

55 

3.00 

17.4 

15  414 

10  48.7 

+  3  415 

-0.7863  0.5404 

0.0761 

-22 

-90 

g  Sagittarii 

50 

3.06 

18.I 

15  44-6 

17  551 

+10  34.6 

-0.1513  0.5389 

0.0856 

+15 

-43 

B.  A.  C.  6992 

6.2 

313 

19.4 

15  05.1 

30    5  16.2 

-  2  25.2 

+0.1732  0.5367 

0.0999 

+35 

-24 

P  Capricomi 

3-4 

+313 

+  19.5 

-15  05.0 

5  23.3 

-  2  18.3 

+0.1816 

0.5367 

+0.1003 

+36 

-24 

B.  A.  C.  7009 

7.0 

3.13 

19.7 

14  33-7 

6  36.7 

-  I  07.2 

-0.2713 

0.5364 

0.1015 

+11 

-51 

B.  A.  C.  7063 

6.2 

317 

19.8 

15  22.5 

10  25.4 

+  2  34.5 

+1.0245 

0.5357 

0.1061 

+75 

+28 

B.  A.  C.  7087 

6.2 

3.17 

20.3 

14  03.0 

12  00.2 

+  4  06.5 

-0.2743 

0.5355 

0.1079 

+11 

-51 

B.  A.  C.  7221 

6.3 

+3.21 

+21.2 

-12  53.9 

20  19.4 

+12  10.4 

-0.6118 

0.5341 

+0.1 173 

-  6 

-78 

■  -                                        1 
OCTOBER. 

8  Aquarii 

6.8 

+323 

+21.5 

-13  26.0 

1     0  59.0 

-  7  18.4 

+0.5381  0.5334 

+0.1223 

-  2    -71 

9  Aquarii 

7.0 

+325 

+21.4 

-13  54  2 

I  357 

-  6  42.8 

+1.1362 

0.5334 

+0.1230 

+76    +37 

V  Aquarii 

4.6 

326 

22.2 

II  45.5 

5  54-4 

-  2  32.0 

-0.6993 

0.5328 

0.1274 

-II    -90 

r'  Capricomi 

52 

3-34 

23.6 

9  31  3 

23  59-6 

-  8  59.4 

-0.7081  0.5310 

0.1441 

-  9   -90 

^2  Capricomi 

6.2 

335 

23.6 

9  43  0 

2    0  38.4 

-  8  21.7 

-0.3988  0.5310 

0.1447 

+  9   -50 

B.  A.  C.  7620 

6.5 

337 

234 

10  45  7 

4  23.0 

-  4  43-8 

+1.3001 

0.5307 

0.1477 

+79   +60 ' 

36  Aquarii 

6.3 

+3.41 

+24.1 

-  8  39.4 

12  32.0 

+  3  10.7 

+0.2097  0.5304 

+0.1539 

+44    -22 

B.  A.  C.  7717 

6.5 

340 

239 

8  00.4 

12  33  8 

+  3  12.5 

-0.5006  0.5304 

0.1539 

+  3    -67 

6  Aquarii 

4-3 

342 

24.2 

8  156 

16  19.5 

+  6  50.4 

+0.3625  0.5304 

0.1566 

+54    -14 

p  Aquarii 

5.4 

343 

243 

8  18.1 

18  03.6 

^  8  32  5 

+0.6808  0.5303 

0.1577 

+80   +  4  j 

B.  A.  C.  7793 

75 

343 

24.6 

6  43.5 

18  41.3 

+  9  09.0 

-0.9521  0.5303 

0.1581 

-24    -90, 

1 

B.A.C  7804 

6.1 

+3-43 

+24.4 

-  7  407 

19  46.9 

+10  12.6 

+0.2676 1 0.5303 

+0.1588 

+48    -iq\ 

W.  B.  xxii,  493 

6.2 

345 

24.5 

7  02.4 

23  457 

-  9  55  7 

+0.2087  0.5304 

0.1613 

+44    -23 

B.A.C.795i(w«frt«) 

6.7 

348 

24.7 

4  43-5 

3    8  17.7 

-  I  38.9 

-0.9333  0.5308 

0.1659 

-21    -90  1 

B.  A.  C.  7986 

5.8 

350 

24.7 

5  29.9 

12  028 

+  I  59.5 

+0.5378 '  0.5310 

0.1677 

+69-4 

Lalande  44872 

7.0 

351 

25.0 

3  45  4 

13  03  I 

-»-  2  57.9 

-1.1963!  0.5311 

1 

0.1682 

-43    -90 

B.  A.  C.  7993 

6.5 

+3-50 

+24.7 

-  5  19.3 

13  077 

+  3  02.5 

+0.5269 1 0.531 1 

+0.1682 

+68-5 
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ELEMENTS  : 

FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER 

The  Star's 

• 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

1903.0.   • 

Apparent 
Decimation. 

Washington 
Mean  Time. 

Hour  Angle, 

H 

)' 

x' 

y 

N. 

S 

^a 

Ad 

d     h     m 

h      m 

—  - 

• 

Q 

0 

5 

ff 

0        1 

B.  A.C.  8017 

6.1 

+  3.51 

+24.7 

-  5  136 

3  15   18.1 

^  5  08.9 

+0.7897 

0.5313 

+0.1692 

+85 

+10 

B.  A.  C.  8094 

5-6 

3-54 

24.6 

5  01. 1 

22    29.9 

-II   52.1 

+0.6975 

0.5321 

0.1719 

+86 

+  5 

II  Piscium 

6.5 

357 

24.6 

2  19. 1 

4    5  35-3 

-  4  59  5 

+0.0736 

05330 

0.1739 

+38 

-30 

12  Piscium 

6.8 

358 

247 

I  33  7 

5  37  I 

-  4  57.8 

-0.7427 

0.5330 

0.1739 

-  7 

-90 

13  Piscium 

6.4 

3.58 

24.6 

I  36.9 

6  52.0 

-  3  451 

-0.4684 

0.5332 

0.1743 

+  8 

-64 

14  Piscium 

5-9 

+3-59 

+24.5 

-  I  46.6 

7  58.5 

-  2  40.6 

-0.0992 

0.5334 

+0.1745 

+28 

-40 

21  Piscium 

6.1 

362 

243 

+  0  32.7 

15  452 

+  4  52.0 

-1.2504 

0.5348 

0.1758 

-46 

-89 

W.B.xxiii,  1069 

6.9 

362 

238 

-  0  48.8 

20  57.9 

-^  9  55-2 

+1.1358 

0.5360 

0.1763 

+89 

+36 

44  Piscium 

58 

3.67 

22.9 

+  I  24.5 

6    9  48.7' 

-  I  37-4 

+0.9991 

0.5391 

0.1758 

+90 

+24 

B.  A.  C.  221 

1 

57 

377 

20.9 

4  47-3 

21  08.4 

+  9  21.3 

-0.6476 

0.5424 

0.1735 

-  2 

-79 

'         B.  A.  C.  274 

7.0 

+3.76 

+21.1 

+  5  58.0 

6     2  47.1 

-  9  14.6 

-0.9316 

0.5443 

+0.1717 

-19 

-84 

1  73  Piscium 

6.4 

374 

20.8 

5  08.5 

5  150 

-  6  47-3 

+0.3706 

0.5451 

0.1707 

+57 

-13 

77  Piscium 

6.1 

373 

20.7 

4  23.9 

5  42.8 

-  6  20.5 

+1.2445 

0.5453 

0.1706 

+90 

+48 

e  Piscium 

57 

373 

20.5 

5  08.5 

6  57.9 

-  5  07.7 

+0.6622 

0.5457 

0.1700 

+83 

+  3 

'     C  Piscium 

54 

378 

20.2 

7  04.1 

9  32.1 

-  2  38.3 

-09559 

0.5466 

0.1689 

-21 

-83 

,  88  Piscium 

6.1 

■^377 

+20.1 

+  6  29.3 

10  01. 1 

-  2  10.3 

-02557 

0.5468 

+0.1686 

+20 

-48 

B.  A  C.  410 

7.4 

378 

19.6 

654.6 

13  59.1 

+  I  41.2 

-0.0399 

0.5482 

0.1667 

+32 

-35 

96  Piscium 

6.6 

376 

19. 1 

6  47.9 

16  55-3 

+  4  30.8 

+0.5659 

0.5494 

0.1650 

+71 

-  2 

0  Piscium 

4-4 

3.81 

17.9 

8  40.5 

7    0  41.6 

-II  579 

-0.1627 

0.5525 

0.1601 

+25 

-41 

^  Arietis 

5-4 

3.81 

14.6 

10  10.5 

19  05.5 

+  5  49.6 

+1.0596 

0.5602 

0.1446 

+90 

+34 

B.  A.  C.  755 

7.0 

+3-8i 

+14.4 

+10  08.0 

19  59  2 

+  6  41.6 

+1.2330 

0.5606 

+0.1437 

+90 

+52 

31  Arietis 

5.6 

3.85 

133 

12  01.8 

8    0  28.4 

+11  01.7 

-0.1296   0.5626 

0.1391 

+27 

-36 

1  38  Arietis 

5.2 

3.83 

12.5 

12  02.5 

4  16.0 

-  9  18.4 

+0.3795   0.5643 

0.1349 

+58 

-  8 

\         W.  B.  ii.  1033 

5.9 

380 

10.5 

12  49.0 

13  54-4 

+  0  00.2 

+0.81 14 

0.5685 

0.1234 

+90 

+19 

B.A.  C.  1119 

6.4 

3.82 

6.7 

16  13.4 

9    4  26.0 

-  9  587 

-1.0911    0.5747 

0. 1030 

-34 

-74 

B.  A.  C.  1272 

6.3 

+376 

+  37 

+17  04.9 

16  46.1 

+  I  55.0 

-0.8198   0.5788 

+0.0842 

-14 

-73 

W.  B.  (2)  iv,  59 

6.4 

374 

33 

17  01.7 

18  42.4 

+  3  47.1 

-0.6045    0.5803 

0.08  II 

0 

-63 

1  55  Tauri 

7.3 

370 

2.8 

16  17.4 

21  52.1 

+  6  49.9 

+0.4093   0.5815 

0.0758 

+61 

0 

iV  Tauri 

4.0 

372 

2.3 

17  18.9 

23  08.3 

+  8  03.3 

-0.5579   0.5819 

0.0739 

+  2 

-58 

63  Tauri 

56 

369 

2.4 

16  331 

23  21.4 

+  8  15.9 

+0.2489   0.5820 

1 

0.0732 

+49 

-  9 

'^-  Tauri 

47 

+371 

+  2.2 

+17  13.2 

23  38.0 

+  8  31.9 

-0.4224  1  0.5821 

+0.0728 

+10 

-48 

!     <^'^auri 

4.2 

372 

1.9 

17  42.4 

10    0  13.0 

+  9  05.6 

-0.8838 

0.5823 

0.0717 

-19 

-72 

1  70  Tauri 

6.3 

3.66 

2.3 

15  43.2 

0  18.3 

+  9  10.8 

+1.1772 

0.5823 

0.0716 

+90 

+54 

1  75  Tauri 

5.3 

3.66 

2.1 

16  08.6 

I  29.9 

+10  19.6 

+0.8233 

0.5827 

0.0696 

+90 

+26 

B.  A.  C.  1391 

4-9 

364 

1.9 

15  590 

2  23.6 

+11  II. 4 

+1.0499 

0.5831 

0.0680 

+90 

+42 

B.  A.  C.  1394 

7-5 

+363 

+  1.8 

+15  56.4 

2  29.1 

+11  16.7 

+i.ioi8 

0.5831 

+0.0679 

+90 

+46 

B.  A.  C.  1406 

7.5 

3.63 

1-5 

16  07.2 

3  41  8 

-II  33.2 

+0.9967 

0.5835 

0.0657 

+90 

+38 

a  Tauri 

I.O 

363 

+  I.I 

16  18.9 

4  39-4 

-10  37.7 

+0.8566 

0.5838 

0.0640 

+90 

+28 

B.  A.  C.  1468 

6.5 

3.66 

-  0.3 

18  33.6 

8  58.9 

-  6  27.8 

-I.200I 

0.5852 

0.0563 

-48 

-71 

*  Tauri 

51 

363 

0.8 

18  40.5 

II  07.1 

-  4  24.4 

-I.2OI6 

0.5858 

0.0525 

-48 

-71 

B.  A.  C.  1526 

5.8 

+356 

-  0.9 

+17  OO.I 

13  397 

-  I  57-4 

+0.6508 

0.5865 

+0.0478 

+85 

+17 

///  Tauri 

51 

358 

2.2 

18  30.9 

17  48.9 

+  2  02.5 

-0.7246 

0.5876 

0.0401 

-  8 

-71 

III  Taun 

5-2 

3-45 

3.4 

17  17.6 

11     0  53.8 

+  8  51.5 

+0.7677 

0.5893 

0.0267 

+90 

+26 

115  Tauri 

5-4 

3.44 

3.8 

17  527 

2  02.0 

+  9  571 

+0.1953 

0.5895 

0.0245 

+46 

-  7 

117  Tauri 

6.3 

3-41 

3.6 

17  09.4 

2  24.0 

+10  18.7 

+0.9443 

0.5896 

0.0237 

+90 

+38 

W.B.(2)  V.606 

7.0 

+3.44 

-   41 

+18  17.2 

2  55.1 

+10  48.3 

-0.2021 

0.5897 

+0.0228 

+22 

-29 

119  Tauri 

4.6 

3-43 

4-4 

18  31.3 

4  06  5 

+11  57.0 

-0.4175 

0.5899 

0.0205 

+  IO 

-43 

120  Tauri 

5-3 

342 

4  5 

18  28.2 

4  39-1 

-II  31-6 

-0.3545 

0.5900 

0.0194 

+14 

-38 

B.  A.  C.  1796 

7-5 

339 

5-5 

18  56.3 

8  20.1 

-  7  58.9 

-07753 

0.5907 

0.0123 

-II 

-71 

127  Tauri 

6.3 

3.38 

5.5 

18  55-9 

8  30.4 

-  7  490 

-0.7663 

0.5907 

0.0119 

-II 

-71 

130  Tauri 

5.5 

+3.33 

-  5-5 

+17  41.5 

10  23.8 

-  6  00.0 

+0.5229 

0.5910 

+0.0083 

+71 

+13 

71  Orionis 

51, 

3  20 

8.3 

19  II. 2 

21  37  7 

+  4  48.5 

-I.0371 

0.5926 

-0.0138 

-31 

-71 

'  20  Geminorum 

6.3 

3.08 

9.0 

17  507 

la    4  47  3 

+11  41.8 

+0.1836 

0.5927 

0.0279 

+45 

-  7 

21  Geminorum      1 

6.5 

3.08 

9.0 

17  51.0 

4  47  6 

+11  42.1 

+0.1780 

0.5927 

0.0279 

+45 

-  8 

26  Geminorum 

5.0 

301 

97 

17  44-3 

8  55-5 

-  8  19.4 

+O.1612 

0.5921 

0.0360 

+44 

-10 

W.B.(2)vi,i63o 

6.2 

+2.89 

-II.O 

+17  53.4 

17  06.8 

-  0  26.8 

-0.3533 

0.5925 

-0.0518 

+14 

-41 

' 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER. 

Thb  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

t 

Name. 

Mag. 

1903.0. 

Apparent 
Declination. 

Washin^on 
Mean  Time. 

Hoar  Angle, 

Y 

X' 

y 

N. 

S. 

Aa 

Ai 

* 

0 

0  1 

8 

M 

0        t 

d 

h     m 

h      m 

51  Geminorum 

5-4 

+2.80 

-II.I 

+16  19.2 

12 

21  37-3 

+  3  53-5 

40.9880 

0.5923 

-0.0604 

490 

-^38 

'k  Geminorum 

3.6 

2.77 

II.5 

16  42.7 

23  33.2 

+  5  44  9 

40.4699 

0.5923 

0.0641 

466 

+  5 

W.B.(2)  vii,685 

5.6 

2.69 

12.6 

17   17.4 

13 

5    lO.O" 

-i-ii  08.8 

-0.5048 

0.5916 

0.0744 

+  5 

-54 

68  Geminorum 

5.0 

2.66 

12.0 

16  01.9 

5  55-8 

+11  530 

40.7132 

0.5913 

0.0759 

+90 

4X8 

I  Cancri 

5-9 

2.51 

133 

16  02,7 

15  33  5 

-  2  51. 1 

-0.1 148 

0.5901 

0.0930 

+28 

-30 

B.  A.  C.  2649 

6.3 

+2.51 

-13.6 

•fi6  46.6 

16  10.8 

-  2  15.2 

-0.9125 

0.5900 

-0.0941 

-20 

-73 

5  Cancri 

6.4 

2.49 

13-7 

i6  43.1 

17  24.7 

-  I  04.1 

-0.9716 

0.5898 

0.0962 

-24 

-73 

29  Cancri 

5-9 

2.30 

139 

14  317 

14 

4  41-6 

+  9  47-4 

40.0532 

0.5877 

0.H47 

+37 

-23 

B.  A.  C.  2872 

6.8 

2.26 

137 

13  351 

6  50.7 

+11  50.0 

40.7547 

0.5873 

0.1181 

+90 

4l6 

A'  Cancri 

5.6 

2.20 

13.8 

13  01.5 

10  47.9 

-  8  19.9 

40.8418 

0.5865 

0.1241 

490 

421 

A*  Cancri 

58 

+2.17 

-137 

+12   27.7 

12  22.1 

-  6  49.3 

41.2130 

0.5862 

-0.1264 

490 

+51 

60  Cancri 

57 

2.11 

137 

II    59.6 

16  08.6 

-  3  III 

41.1984 

0.5857 

0.1318 

490 

450 

a  Cancri 

43 

2.10 

13.8 

12    13.8 

17  12.9 

-  2  09.2 

40.8174 

0.5851 

0.1333 

490 

4l8 

B.  A.  C.  3122 

7.0 

2.04 

14.0 

"    57.4 

21    58.6 

+  2  26.0 

40.4428 

0.5840 

0.1398 

+63 

-  4 

^  Leonis 

5.2 

1.90 

14.2 

II  43-5 

15 

7  22.6 

+11  29.3 

-0.6952 

0.5819 

0.1515 

-  5 

-78 

h  Leonis 

5-4 

+1.90 

-137 

+10  08.4 

7  237 

-HI  30.3 

40.9001 

0.5819 

-0.1515 

490 

421 

0  Leonis 

3-8 

1.85 

13.8 

10  19.8 

11   19.0 

-  8  42.9 

40.1055 

0.58  ID 

0.1559 

440 

-24 

B.  A.  C.  3398 

6.0 

1.77 

135 

9  23.3 

17  51.8 

-  2  24.4 

40.0098 

0.5795 

0.1627 

+34 

-31 

II  Sextantis 

6.0 

1.77 

134 

8  46.4 

18  35-5 

-  I  42.2 

40.5109 

0.5793 

0.1634 

468 

-  3 

TT  Leonis 

50 

175 

13.3 

8  30.4 

19  29.6 

-  0  50.1 

40.6328 

0.5792 

0.1643 

480 

+  4 

43  Leonis 

6.5 

+1.65 

-12.8 

+  7  01.9 

16 

5  20. 1 

+  8  39.2 

40.4583 

05771 

-0.1727 

+63 

-  7 

48  Leonis 

5-2 

159 

12.7 

7  27.0 

10  27.3 

-10  24.6 

-0.8571 

0.5761 

0.1764 

-15 

-83 

35  Sext.  (i«*  j/ar) 

6.0 

157 

12. 1 

5  15.2 

14  10.8 

-  6  49.0 

40.6949 

0.5754 

0.1787 

+87 

+  6, 

37  Sextantis 

6.2 

155 

12.4 

6  52.9 

15  22.3 

-  5  40.1 

-1. 1594 

0.5752 

0.1795 

-38 

-83. 

d  Leonis 

5.0 

1-51 

11.5 

4  08.1 

21  42.4 

+  0  26.6 

40.4605 

0.5741 

0.1827 

+63 

-  8 

B.  A.  C.  3836 

7.2 

+1.47 

-10.9 

+  2  47.7 

17 

3  33.9 

+  6  05.7 

+07353 

0.5732 

-0.185 1 

490 

■^  7 

75  Leonis 

5-4 

1.46 

10.9 

2  32.5 

5  03- 3 

+  7  319 

+07154  ,  05730 

0.1855 

490 

4  6 

76  Leonis 

6.3 

1.45 

10.7 

2  10.7 

5  46.5 

+  8  13.5 

40.9468 

0.5729 

0.1858 

490 

420 

79  Leonis 

5.5 

1.44 

-10.5 

+  1  56.3 

8  01.7 

+10  24.0 

40.7716 

0.5726 

0.1864 

490 

+    9 

NEW 

MOON. 

y  Libras 

4.0 

-»-i.6o 

+  2.4 

-14  27.9 

31 

23  577 

-  I  32.6 

-0.5902 

0.5678 

-0 105 1 

-  7 

-76 

B.  A.  C.5188 

6.6 

1.62 

27 

14  43.9 

23 

3  29.6 

+  I  52.0 

-0.6727 

0.5675 

0.0998 

-13 

-87 

V  Librae 

5.5 

1.63 

27 

15  21.8 

3  467 

+  2  08.5 

-0.0340 

0.5675 

0.0993 

+23 

-36 

e  Librae 

4-3 

1.68 

32 

16  26.6 

8  07.5 

+  6  20.3 

40.6918 

0.5671 

0.0928 

472 

+  5 

49  Librae 

5.6 

1.65 

33 

16  14.8 

II  04.8 

+  9  11.5 

40.2167 

0.5668 

0.0880 

+36 

-22 

0  Ophiiichi 

4-4 

+1.78 

+  5-4 

-16  24.0 

23 

0  54-4 

-  1  27.3 

-0.6865 

0.5651 

-0.0658 

-17 

-90) 

24  Scorpii 

5-2 

1.83 

5.8 

17  33-2 

5  35.8 

+  3  04  5 

40.2548 

0.5643 

0.0581 

+36 

-20 

29  Ophiuchi 

6.5 

1.92 

6.8 

18  44.5 

14  46.1 

+11  56.1 

41.0691 

0.5627 

0.0429 

+71 

+33 

B.  A.  C.  5771 

6.2 

1-93 

7-5 

17  28.7 

17  41.9 

-  9  140 

-0.4069 

0.5621 

0.0379 

-  3 

-61 

B.  A.  C.  5839 

6.0 

1.97 

8.2 

17  39  2 

23  00.4 

-  4  06  3 

-0.3982 

0.5610 

0.0291 

-   4 

-6o( 

B.  A.  C.  6060 

6.5 

1-2.12 

+10.0 

-18  46.9 

24 

15  33  7 

411  53.8 

40.5718 

0.5569 

-0.0016 

+53 

-  1 

Y  Sagittarii 

rar. 

2.22 

11.4 

18  54.0 

25 

3  25  6 

-  0  37.9 

40.7985 

0.5535 

400176 

471 

+  13 

B.  A.  C.  6287 

6.0 

2  25 

11.9 

18  47.2 

7  341 

+  3  22.4 

40.7622 

0.5523 

0.0242 

471 

410 

B.  A.  C.6292 

7-5 

2.25 

11.7 

18  58.0 

8  06.1 

+  3  53.3 

40.9731 

0.5522 

00250 

471 

425 

B.  A.  C.  6294 

52 

2.25 

12.1 

18  28.0 

8  097 

+  3  56.8 

40.4261 

0.5522 

0.0251 

-^35 

-10 

p>  Sagittarii 

3.9 

42.45 

+14.8 

-    -18  01.6 

26 

8  08.4 

+  3  09  2 

40.9902 

0.5448 

40.0613 

472 

+26 

V  Sagittarii 

4-7 

2.42 

155 

16  08.0 

8  12.0 

+  3  •  2.7 

-1.0906 

0.5447 

0.0614 

-46 

-90 

e^  Sagittarii 

5-6 

2.51 

16.2 

16  30.7 

17  25.3 

-II  514 

-0.0489 

0.5419 

0.0742 

420 

-37 

^^  Sagittarii 

5.0 

2.52 

16.3 

16  20.8 

18  18.1 

-II  00.3 

-0.1644 

0.5416 

0.0754 

414 

-44, 

B.  A.  C.  6746 

5.5 

2.51 

16.6 

15  41-4 

18  49.0 

-10  30.4 

-0.8508 

0.5415 

0.0761 

-26 

-90 

g  Sagittarii 

50 

+2.57 

+17.2 

-15  447 

2T 

I  53-5 

-  3  39.2 

-0.2190 

0.5395 

+0.0855 

412 

1 
-47 

B.  A.C.6992 

62 

2.66 

18.4 

15  05.2 

13  13  3 

+  7  19.6 

40.1041 

05363 

0.0998 

+  31 

-28 

p  Capricorni 

34 

2.66 

18.4 

15  05  0 

13  20.3 

■♦•  7  26.4 

40.1123 

0.5363 

0.0999 

+32 

-28 

B.  A.  C.7009 

7.0 

2.66 

18.6 

14  33-8 

14  33-6 

4  8  37  4 

-0.3400 

0.5360 

0.1014 

+  7 

-55 

B.  A.  C.  7063 

62 

2.71 

18.6 

15  22  5 

18  22.2 

-II  41.0 

+09539 

0.5350 

0.1059 

+75 

+23 

B.  A.  C.  7087 

6.2 

+269 

■♦•I9.2 

-14  03.0 

19  57.0 

-10  09.0 

-0.3435 

0.5346 

+0.1077 

4  8 

-56 

—  - 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER. 

The  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name.               '  Mas. 

1903.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle, 
H 

V' 

k' 

y 

N. 

S. 

1 

'        1     -* 



Aa      1      Ad 

1 

h      m 

0 

s       , 

e          « 

d     h      m 

Q 

B.  A.  C.  7221 

6.3 

+2.77 

4  20. 1 

-12    53.9 

38     4   16.7 

-  2  04.5 

-0.6812 

0.5327 

+0.1170 

-lO 

-87 

8  Aquarii 

6.8 

2.80 

20.3 

13    26.0 

8  56.9 

+   2   27.3 

+0.4682 

0.5317 

0.1220 

+57 

-  8 

9  Aquarii 

7.0      2.81 

20.0 

13  54  2 

9  33  7 

+  3  02.9 

+  1.064 1 

0.5316 

0.1227 

+76 

+31 

V  Aquarii              j  4.6       2.84 

21.0 

"  45-5 

13  532 

+  7    14.6 

-0.7687   0.5308 

0.1270 

-15 

-90 

c^  Capricomi          5.2  ,     2.97 

22.4 

9  31  3 

as    8  03.3 

+  0  52.1 

-0.7757 

0.5282 

0.1436 

-13 

-90 

c^  Capricorni 

6.2 

■♦■2.98 

+22.3 

-  9  431 

8  42.3 

+   I    30.0 

-0.4665 

0.5282 

+0.1 44 1 

+  5 

-64 

B.  A.  C.  7620 

6-5 

301 

22.0 

10  45.8 

12  28.2 

■»-  5  09.1 

+12345 

0.5279 

0.1472 

+79 

+49 

36  Aquarii 

6.3 

3.08 

22.9 

8  39  4 

20  40.0 

-10  53.6 

+0.1452 

0.5274 

0.1533 

+40 

-26 

B.  A.  C.  7717 

6.5 

3.08 

22.5 

8  00.4 

20  41.9 

-10  51.7 

-0-5653 

0.5274 

0.1533 

0 

-73 

0  Aquarii 

1 

4-3 

3.H 

23.0 

8  15.6 

30    0  29.0 

-  7  11-4 

+0.2993 

0.5273 

0.1559 

+50 

-17 

1 

p  Aquarii 

5-4 

+312 

+23.0 

-  8  18.1 

2  13.7 

-  5  29.7 

+0.6183 

0.5273 

+0.1 57 1 

+74 

0 

B.  A.  C.  7793 

7-5 

3.12 

23.5 

6  43  5 

2  51.8 

-  4  52.8 

-1.0150 

0.5273 

0.1575 

-29 

-90 

B.  A.  C.  7804 

6.1 

313 

23.2 

7  40.7 

3  57  7 

-  3  48.7 

+0.2055 

0.5273 

0.1582 

+44 

-23 

W.  B.  xxii,  493 

6.2 

316 

233 

7  02.4 

7  58.0 

+  0  04.3 

+0.1478 

0.5274 

0.1607 

+41 

-26 

B.A.C.  795I(/w^'alf) 

6.7 

322 

23.6 

4  43-5 

16  33.0 

+  8  24.1 

-0.9916 

0.5278 

0.1654 

-25 

-90 

B.  A.  C.  7986 

5.8 

+325 

+23.6 

-  5  29.9 

20  19.5 

-II  56.1 

+0.4820 

0.5281 

+0.1673 

+64 

-  6 

Lalande  44872 

7.0 

327 

23.6 

3  45-4 

21  20.1 

-10  57-3 

-1.2521 

0.5283 

0.1677 

-49 

-90 

B.  A.  C.  7993 

6.5 

3.26 

23.6 

5  19.3 

21  24.7 

-10  52.8 

+0.4716 

0.5283 

0.1678 

+63 

-  8 

B.  A.  C.  8017 

6.1 

3.28 

23.5 

5  136 

23  35-9 

-  8  45.5 

+0.7354 

0.5285 

0.1687 

+83 

+  7 

B.  A.  C.  8094 

5.6 

3-34 

23.6 

4  01. 1 

31    6  49.7 

-  I  44-5 

+0.6462 

0.5295 

0.1715 

+80 

+  2 

II  Piscium 

6.5 

■^3  39 

+23.8 

-  2  19.1 

13  569 

+  5    lO.O 

+0.0264 

0.5308 

+0.1738 

+35 

-32 

12  Piscium 

6.8 

3.40 

23.9 

I  33.8 

13  58.8 

+  5  "-8 

-0.7891 

0.5308 

0.1738 

-10 

-90 

1  13  Piscium 

6.4 

3-41 

23.9 

I  36  9 

15  13.9 

+  6  24.7 

-0.5143 

0.5310 

0.1741 

+  6 

-68 

14  Piscium 

5-9 

+3.42 

+23.8 

-  I  46.6 

16  20.7 

+  7  29.4 

-0.1445 

0.5310 

+0.1744 

+26 

-43 

• 

N 

OVEMBER. 

W.  B.  xxiii,  1069 

6.9    +3.52 

+23.1 

-  0  48.8 

1    5  21.7 

-  3  531 

+1.0965 

0.5345 

+0.1765 

+«9 

+32 

44  Piscium 

5.8 

3.63 

22.5 

+  I  24.5 

18  12.2 

+  8  33-9 

+0.9685 

0.5387 

0.1764 

+90 

+22 

B.  A.  C.  221 

5-7 

+379 

+20.9 

+  4  47-3 

2    5  29.7 

-  4  29.6 

-0.6642 

0.5429 

+0.1745 

-  3 

-81 

B.  A.  C.  274 

7.0 

3-8i 

21.3 

5  58.0 

II  06.5 

+  0  56.6 

-0.9417 

0.5453 

0.1729 

-20 

-84 

73  Piscium 

6.4 

381 

20.9 

5  08.5 

13  33»5 

+  3  190 

+0.3567 

0.5463 

0.1720 

+56 

-14 

77  Piscium 

6.1 

3.80 

20.6 

4  23.9 

14  01. 1 

+  3  45-7 

+1.2270 

0.5466 

0.1718 

+90 

+46 

e  'Piscium 

5.7      3.80 

20.5 

5  08.5 

15  157 

+  4  58.0 

+0.6489  0.5474 

0.1714 

+81 

+  3 

s  Piscium 

5-4  1  +387 

+20.5 

+  7  04.1 

17  48.7 

+  7  26.1 

-0.9596 '  0.5482 

+0.1703 

-22 

-83 

88  Piscium 

1                                    ..K 

6.1  1     3.86 

20.4 

6  29.3 

18  17.4 

+  7  53-9 

-0.2626  1  0.5485 

0.1 701 

+19 

-48 

'         BAG.  410 

7.4 1     3.89 

19.9 

6  54.6 

22  13.3 

+11  42.3 

-0.0445   0.5503 

0.1682 

+32 

-35 

'  96  Piscium 

6.6 

390 

19.4 

6  47.9 

3     I  08.2 

-  9  28.6 

+0.5609   0.5517 

0.1666 

+72 

-  I 

'     0  Piscium 

4.4 

3.98 

18.4 

8  405 

8  49.2 

-  2  02.6 

-0.1562   0.5555 

0.1619 

+25 

-40 

1     ^  Arietis 

5.4    +4.09 

+15.1 

+10  10.5 

4    2  57.3 

-  8  30.8 

+1.0738  1  0.5650 

+0.1468 

+90 

+36 

B.  A.  C.  755 

7.0      4.09 

14.9 

10  08.0 

3  50- 1 

-  7  39.8 

+1.2464   0.5655 

0.1460 

+90 

+53 

31   Arietis 

5.6 

4.17 

14.0 

12  01.9 

8  14.6 

-  3  24.3 

-0.1004  1  0.5677 

0.1414 

+28 

-35 

38  Arietis 

5.2'     418 

132 

12  02.5 

II  58.2 

+  0  11.6 

+0.4078 ;  0.5698 

0.1372 

+59 

-  6 

W.  B.  ii.  1033 

5-9      4-20 

II. I 

12  49.0 

21  25.2 

+  9  18.7 

+0.8443  1  0.5748 

0.1257 

+90 

+21 

B.  A.  C.I  119 

6.4    +4.30 

"»-  7.6 

+16  13.4 

5  II  38.1 

-  0  59.0 

-1.0264 !  0.5819 

+0. 1057 

-28 

-74 

B.  A.  C.  1206 

6.0      4.33 

6.0 

17  02.4 

17  27.-0 

+  4  37.2 

-1. 2761 

0.5846 

0.0966 

-61 

-73 

B.  A.  C.  1272       6.3  1     4.31 

4-4 

17  04.9 

23  41-3 

+10  37.7 

-0.7465 

0.5873 

0.0863 

-  9 

-73 

W.  B.(2)iv.  59 

6.4      4.30 

3.9 

17  01.8 

6     I  34-8 

-II  33.0 

-0.5317 

0.5881 

0.0837 

+  4 

-57 

55  Tauri 

7.3 

4.27 

3.2 

16  17.4 

4  40.2 

-  8  34.5 

+0.4749 

0.5893 

0.0777 

+66 

+  4 

r?»  Tauri 

4.0 

+430 

+  2.8 

■•■17  19.0 

5  54-6 

-  7  22.9 

-0.4825 

0.5897 

+0.0755 

+  7 

-52 

63  Tauri 

5.6 

4.27 

2.8 

16  331 

6  07.3 

-  7  10.7 

+0.3173 

0.5898 

0.0751 

+54 

-  5 

cJ'-'  Tauri 

4.7 

4.29 

2.6 

17  13.2 

6  23.6 

-  6  55.0 

-0.3470 

0.5899 

0.0747 

+14 

-43 

^  Tauri 

4.2 

430 

2.5 

17  42.4 

6  57.8 

-  6  22.1 

-0.8031 

0.5901 

0.0737 

-13 

-71 

70  Tauri 

6.3 

4.24 

2.6 

15  43-2 

7  02.9 

-  6  17.2 

+1.2372 

0.5901 

0.0735 

+90 

+61 

75  Tauri 

5.3    +4.25    +  2.4 

+16  08.6 

8  12.8 

-  5  lo.o 

+0.8879 

0.5906 

+0.0714 

+90   +30 

1 

472 


OCCULTATIONS,  1903. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

NOVEMBER. 

Thb  Star's 

8  from 

At  Conjunction  in  R.  A. 

Limiting  ■ 
Parallels.  ' 

1 

Red'n 

1 

1 

Name. 

Mag. 

19c 

»3.o. 

Apparent 
Declination. 

Wasbini^ton 
Mean  Time. 

Hour  Angle, 
1/ 

y 

x' 

y 

N.      S. 

1 

Aa 

AJ 

1 

e          ' 

b      m 

0        0 

s 

w 

d     h      m 

B.  A.  C.  1391 

4-9 

+4.24 

+    2.1 

+15  59.0 

6     9  05.3 

-  4   194 

+1.1134 

0.5909 

+0.0698 

+90   +47, 

B.  A.  C.  1394 

7.5 

4.24 

2.1 

15  56.4 

9  IO-7 

-  4   142 

^1.1646 

0.5909 

0.0696 

+90  +53 

B.  A.  C.  1406 

7-5 

4.24 

1-7 

16  07.2 

10  21.5 

-  3  06.1 

-♦-1.0612 

05913 

0.0675 

+90; +43 

1     a  Tauri 

1 

i.o 

4.24 

1-3 

16  18.9 

II    17.9 

-  2  II. 7 

+0.9237 

05917 

0.0658 

+90  +32 

1         B.  A.  C.  1468 

6.5 

4.29 

+  0.1 

18  33.6 

15  31.4 

+  I  52.2 

-1. 1092 

0.5930 

0.0580 

-37   -711 

/  Tauri 

51 

+4.28 

-  0.5 

1     +18  40.5 

17   36.6 

+  3  52.6 

-1. 1090 

0.5936 

+0.0540 

-37   -71 

1         B.  A.  C  1526 

5.8 

4.21 

0.9 

17  00. 1 

20  05.7 

+  6  16. 1 

+0.7276 

0.5943 

0.0493 

+90 1  +21 

;//  Tauri 

51 

4.26 

2.2 

18  30.9 

T    0  09.3 

+10  10.4 

-0.6315 

0.5953 

0.0415 

-  2  '>  -62 

III  Tauri 

5.2 1     4.15 

3.6 

17  17-5 

7  04.7 

-  7    lO.O 

+0.8527 

0.5965 

0.0278 

+90   +31 

,115  Tauri 

5-4 

415 

4.1 

17  52.7 

8  11.6 

-  6  05.8 

+0.2866 

0.5966 

0.0256 

+52   -  I 

117  Tauri 

6.3'  +413 

-  41 

+17  09.4 

8  33  0 

-  5  45-2 

+1.0291 

0.5968 

+0.0249 

+9oi+44 

W.B.(2)v,6o6 

70:     415 

45 

18  17.1 

9  03  4 

-  5  15-9 

-0.1069 

0.5968 

0.0238 

+28   -23 

119  Tauri 

4.6 

415 

4.8 

18  31-3 

10  13  3 

-  4  087 

-0.3196 

0.5972 

0.0215 

+  16   ;   -36 

120  Tauri 

5-3 

415 

4-9 

18  28.2 

10  45-3 

-  3  37.9 

-0.2566 

0.5973 

ao205 

+18    -33 

B.  A.  C.  1796 

7-5'     413 

6.0 

18  56.3 

14  21.7 

-  0  09.8 

-0.6715 

0.5977 

0.0132 

-4-641 

127  Tauri 

6.3  1  +4.12 

-  5.9 

+18  55.9 

14  317 

-  0  00.3 

-0.6627 

0.5977 

+0.0129 

-  4    -63^ 

130  Tauri 

5  5 1     407 

6.1 

17  41-5 

16  22.9 

+  I  46.7 

+0.6177 

0.5979 

+0.0091 

+81    +19 

71  Orionis 

5.1  ,     3.99 

9.3 

19  1 1.2 

8    3  24.1 

-II  377 

-0.9234 

0.5983 

-0.0133 

-21    -71 

1  20  Geminorum 

6.3       3.88 

10.4 

17  507 

10  26.6 

-  4  51.6 

+0.2937 

0.5980 

0.0276 

+53   -  I 

21  Geminorum 

6.5;     3-88 

10.4 

17  51.0 

10  26.9 

-  4  51.3 

+0.2884 

0.5980 

0.0276 

+53   -  2 

26  Geminorum 

5.0    +3.82 

-".3 

+17  44-2 

14  31.2 

-  0  56.4 

+0.2739 

0.5976 

-0.0357 1+51    -  3 
0.0517  B +21    -34 

W.B.(2)vi,i630 

6.2 1     3.72 

12.9 

17  53.4 

22  36.2 

+  6  49.9 

-0.2343 

0.5965 

51  Geminorum 

1  5.4       3-^ 

13.3 

16  19.2 

»    3  03.7 

+11  07.1 

+1.1048 

0.5958 

0.0603 

+90   +47 

A  Geminorum 

3-6       3.60 

13.8 

16  42.7 

4  58.5 

-II  02.5 

+0.5895 

0.5952 

0.0639 

+77   +12 

W.B.(2)vii,685 

5.6  1     3  53 

14.9 

17  17.2 

10  32.6 

-  5  412 

-0.3798 

0.5939 

0.0744 

+13   -45, 

68  Geminorum 

50     +350 

-14.6 

+i6  01.9 

II   18.1 

-  4  57-3 

+0.8358 

0.5937 

-0.0758 

+90    +26 

I  Cancri 

5-9       335 

i6.i 

16  02.7 

20  53.1 

+  4  158 

+0.0127 

0.5911 

0.0929 

+35  -  -23 

B.  A.  C.  2649 

6.3       336 

16.4 

16  46.5 

21  30.3 

+  4  51.6 

-0.7843 

0.5909 

0.0940 

-II    -73 

5  Cancri 

6.4       3-34 

16.6 

16  43.1 

22  44.0 

+  6  02.5 

-0.8432 

0.5905 

0.0961 

-15   -73 

29  Cancri 

5-9       3.13 

17.2 

14  31.6 

10  10  oi.o 

-  7  06.0 

+0.1843 

0.5868 

0.1 144 

+45  ,  -16 . 

B.  A.  C.  2872 

6.8  '  +3.09 

-17.1 

+13  35-1 

12    10.5 

-  5  01.2 

+0.8876 

0.5861 

-a  1 177 

+90   +25 

A»  Cancri 

5.6       3.02 

17.3 

13  01.5 

16   08.8 

-  I   II. 7 

+0.9755 

0.5847 

0.1237 

+90   +30 

a  Cancri 

4.3       2.91 

17.5 

12  13.7* 

22    36.4 

+  5  01.6 

+0.9528 

0.5823 

0.1328 

+90,  +28 

B.A.  C.  3122 

7.0       2.84 

17.8 

II  57.3 

11     3  24.6 

+  9  39-4 

+0.5770 

0.5807 

0.1 391 

+74   +  3 

^  Leonis 

5.2       2.69 

18.2 

II  43-5 

12    55.3 

-  5  107 

-0.5682 

0.5773 

0.1505 

+3.-67 

A  T^Aonis 

5.4     +2.69 

-17.6 

+10  08.3 

12    56.4 

-  5  09.6 

+1.0365 

0.5773 

-0.1506 

+90   +30. 

if  Leonis 

3.8 '     2.62 

17.8 

10  19.7 

16    55.0 

-  I   195 

+0.2369 

0.5759 

0.1548   +48   -17 

B.  A.  C.  3398 

6.0       2.53 

17.6 

9  23.3 

23    34.3 

+  5  05.6 

+0.1385 

0.5737 

0.1615    +42   -23 

II  Sextantis 

6.0       2.52 

17.4 

8  46.3 

la  0  18.7 

+  5  48.4 

+0.6437 

0.5735 

0.1621    +81    +  4 

TT  Leonis 

50       2.51 

17.4 

8  30.3 

I  13.7 

+  6  41.4 

+0.7658 

0.5732 

0,1630 

+90   +12  1 

43  Leonis 

6.5 

+2.37 

-16.9 

+  7  OI.8 

II  159 

-  7  37-6 

+0.5865 

0.5700 

-0.1712 

+75       0 

48  Leonis 

5.2 

2.30 

16.9 

7  26.9 

16  29.6 

"  2  34-9 

-07439 

0.5687 

0.1747 

-  8   -78 

35  Sext.(i«^x/ar) 

6.0 

2.26 

16. 1 

5  15.1 

20    I&.2 

+  I  05.8 

+0.8215 

0.5677 

0.1770 

+90  1  +13 

37  Sextantis 

6.2 

2.24 

16.6 

6  52.8 

21   31-4 

+  2  16.4 

-1.0522 

0.5675 

0.1777 

-28   -83 

ii  Leonis 

50 

2.17 

15.5 

4  08.0 

13    4  00.8 

+  8  32.4 

+0.5798 

0.5660 

0.1809 

+74   -  I 

B.  A.  C.  3836 

7.2 

+2.  II 

-14.8 

+  2  47.6 

10  01. 1 

-  9  39.8 

+0.8537 

0.5648 

-0.1832 

+90  '  +14 

75  Leonis 

5.4 

2.09 

14.8 

2  32.4 

II  32.7 

-  8  11.2 

+0.8328 

0.5646 

a  1 836 

+90    +13 

76  Leonis 

6.3 

2.09 

14.6 

2  10.7 

12    17.1 

-  7  28.3 

+1.0661 

0.5644 

0.1838 

+90    +30 

79  Leonis 

5.5 

2.06 

14-3 

I  56.2 

14  36.0 

-  5  14  2 

+0.8870 

0.5640 

0.1845 

+90    +17 

82  Leonis 

6.9 

2.07 

14.9 

3  49.9 

15  197 

-  4  32.0 

-1.1825 

0.5639 

0.1847 

-40  1  -80 

83  Leonis 

6.1 

+2.00 

-145 

+  3  32.3 

15  514 

-  4  01.4 

-0.9804 

0.5639 

-0.1848 

-23   -86 

r  Leonis 

51 

2.04 

14.6 

+  3  23.2 

16  21.6 

-  3  32.2 

-0.9190 

0.5638 

0.1849 

-18    -871 

Venus 

-  I  33-3 

14  19  42.9 

-  I  06.5 

-0.9476 

0.5270 

0.1739 

-20   -90' 

0  Virginis 

4-4 

1.72 

8.2 

5  01.4 

16  14  52.6 

-  6  35-6 

-0.8365 

0.5617 

0.1762 

-14,-90 

77  Virginis 

7.0 

1.69 

6.5 

7  076 

!•     I   34-7 

+  3  450 

-0.5124 

0.5623 

0.1691 

+  4-69 

81  Virginis 

7.0 

+  1.69 

~  6.2 

-  7  22.7 

3  28.8 

+  5  35-3 

-0.57  II 

0.5625 

-0.1676 

0    -74 

1 
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ELEMENTS  FOR 

THE  PREDICTION  OF  OCCULTATIONS. 

NOVEMBER.                                                                                 | 

The  Star's 

At  Conjunction  in  R.  A. 

- 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

i903.a 

Apoarent 
Declination. 

Wftshin^ton 
Mean  Time. 

Hour  Angle, 

y 

x' 

y 

N, 

S. 

Aa 

e^ 

B 

ft 

0       t 

d     h     m 

h     m 

0 

0 

m  Virg^nis 

53 

+1.69 

-5.8 

-  8  12.9 

16     5  18.8 

+  7  21.6 

-0.0096 

0.5626 

-0.1662 

+31 

-34 

BAG.  4591 

6.2 

1.70 

5-4 

9  135 

7  51.4 

+  9  49  0 

+0.6188 

0.5628 

0.164 1 

+75 

0 

W.  B.  xiii.  825 

6.8 

1.68 

4-9 

9  05- 1 

II  45.8 

-10  24.6 

-0.1604 

0.5631 

0.1607 

+22 

-43 

95  Virginis 

5-7 

1.64 

4-3 

8  51.1 

16  44.0 

-  5  36.5 

-1.1918 

0.5636 

0.1560 

-45 

-90 

96  Virginis 

6.5 

1.67 

-  4.0 

9  52.6 

NEW 

17  45.7 
MOON. 

-  4  36.9 

-0.2845 

0.5637 

0.1550 

+15 

-51 

B.  A.  C.  5839 

6.0 

+i.8o 

+  8.1 

-17  39-2 

ao   7  47.0 

+  6  28.1 

-0-5115 

0.5640 

-0.0306 

-10 

-69 

B.  A.  C.  6060 

6.5 

1.89 

X0.0 

18  46.9 

%\   0  12.6 

-  I  39.5 

+0.4363 

0.5606 

-0.0029 

+43 

-10 

Y  Sagittarii 

Var. 

1.94 

11.3 

18  54.0 

II  57-9 

+  9  42.3 

+0.6477 

0.5574 

+0.0166 

+61 

+  3 

B.  A.  C.  6287 

6.0 

1.96 

11.8 

18  47.2 

16  04.0 

-10  19.8 

+0.6066 

0.5562 

0.0232 

+58 

+  I 

B.  A.  C.  6292 

7-5 

+1.96 

+11.7 

-18  58.0 

16  35.6 

-  9  49.3 

+0.8163 

0.5560 

+0.0241 

+71 

+14 

B.  A.  C.  6294 

52 

1.96 

11.9 

18  28.0 

16  39.2 

-  9  45.8 

+Q.2704 

0.5560 

0.0242 

+33 

-19 

f)^  Sagittarii 

3.9 

2.09 

143 

18  01.6 

2S  16  24.5 

-10  46,9 

+0.8084 

0.5482 

0.0606 

+72 

+13 

1*  Sagittarii 

4-7 

2.07 

14.8 

16  08.0  1         16  28.0 

-10  43-5 

-1.2692 

0.5482 

0.0609 

-68 

-90 

^>  Sagittarii 

5.6 

2.13 

15-5 

16  30.7 

23     I  36.8 

-  I  52.1 

-0.2379 

0.5448 

0.0739 

+10 

-49 

<••'  Sagittarii 

5.0 

+2.14 

+15.6 

-16  20.8 

2  29.3 

-  I  01.3 

-0.3538 

0.5445 

+0.0751 

+  3 

-57 

B  A.  C.  6746 

5-5 

2.13 

15.8 

15  41-4 

2  59.8 

-  0  31.8 

-1.0399 

05443 

0.0758 

-40 

-90 

g  Sagittarii 

50 

2.18 

16.3 

15  44-7 

10  01.5 

+  6  16.6 

-0.4148 

0.5418 

0.0852 

+  I 

-61 

B.  A.  C.  6992 

6.2 

2.25 

173 

15  05.2 

21   17.7 

-  6  48.2 

-0.1003 

0.5379 

0.0995 

+20 

-40 

/3  Capricorni 

3.4      2.26       17.3 

15  05.0 

21  24.7 

-  6  414 

-0.0917 

0.5379 

0.0997 

+20 

-40 

B.  A.  C.  7009 

7.0    +2.26 

"^17-5 

-14  33  8 

22  37.7 

-  5  30.7 

+0.5451 

0.5375 

i.O.IOI2 

-  5 

-72 

B.  A.  C.  7063 

6.2 

2.30 

17-5 

15  22.5 

24     2  25.5 

-  I  49.9 

+0.7463 

0.5362 

0.1056 

+75 

+  8 

B.  A.  C.  7087 

6.2 

2.30 

18.0 

14  03.0 

4  00.0 

-  0  18.2 

-0.5522 

0.5357 

0.1074 

-  4 

-73 

1     r'  Capricorni 

7.0 

2.33 

17.6 

15  28.7 

5  33-7 

+  I  12.5 

+1.1974 

0.5352 

0.1092 

+75 

+45 

r^  Capricorni 

5.3 !    2.33     17  7 

1             1 

15  17.5 

6  31.8 

+  2  08.9 

+1.0957 

0.5349 

O.I  103 

+75 

+  34 

B.  A.  C.7221 

6.3 

+2.36 

+18.8 

-12  53.9 

12  18.9 

+  7  45  4 

-0.8945 

0.5320 

+0.1 167 

-24 

-90 

8  Aquarii 

6.8 

2.39 

18.8 

13  26.0 

16  58.9 

-II  430 

+0.2534 

0.5318 

O.I217 

+43 

-20 

9  Aquarii 

7.0 

2.41 

18.7 

13  54.3 

17  35-7 

-II  07.3 

+0.8497 

0.5316 

0.1223 

+76 

+15 

V  Aquarii 

4.6 

2.42 

195 

II  45.6 

21  55-4 

-  6  55-5 

-0.9869 

0.5304 

0.1266 

-29 

-90 

r'  Capricorni 

5-2 

2-57 

20.7 

9  31.3 

36  16  09.5 

+10  46.2 

-0.9987 

0.5264 

0.1430 

-28 

-90 

c^  Capricorni 

6.2 

+2.58 

+20.6 

-  9  43  I 

16  48.7 

+11  24.3 

-0.6885 

0.5262 

+0.1436 

-  7 

-87 

B.  A.  C.  7620 

6-5 

2.61 

20.3 

10  45.8 

20  35.9 

-  8  553 

+1.0165 

0.5256 

0.1466 

+79 

.»-26 

36  Aquarii 

6.3 

2.69 

21. 1 

8  39-4 

36    4  51.6 

-  0  54.2 

-0.0752 

0.5245 

0.1526 

+27 

-39 

B.  A.  C.  7717 

6.5 

2.69      20.9 

8  00.4 

4  53.3 

-  0  52.5 

-0.7887 

0.5245 

0.1526 

-12 

-90 

^  Aquarii 

4-3 

2.72 '     21.2 

1 

8  15.6 

8  42.7 

+  2  50.1 

+0.0802 

0.5241 

0.1552 

+36 

-30 

'    p  Aquarii 

5.4 

+2.73  1  +21.2 

-  8  i8.2 

lo  28.3 

+  4  32.7 

+0.4005 

0.5240 

+0.1563 

+60 

-10 

B.  A.  C.  7793 

7-5 

2.74 

21.7 

6  43  5 

II  06,7 

+  5  09.9 

-1. 2391 

0.5239 

0.1567 

-49 

-90 

B.  A.  C.  7804 

6.1 

2.75 

21.4 

7  407 

12  13.4 

+  6  14.7 

-0.0132 

0.5238 

0.1574 

+31 

-35 

W.  B.  xxii,  493 

6.2 

2.79 

21.5 

7  02.4 

16  16.2 

+10  10.4 

-0.0700 

0.5237 

0.1599 

+28 

-38 

-   B.A.C.795i(m^<i«) 

6.7 

2.86 

21.9 

4  43  6 

27    0  57.2 

-  5  23.8 

-1.2110 

0.5235 

0.1645 

-44 

-90 

B.  A.  C.  7986 

5.8 

+2.91 

+21.8 

-  5  29.9 

4  46.5 

-  I  41.2 

+0.2709 

0.5236 

+0.1663 

+49 

-19 

B.  A.  C.  7993 

6.5 

2.92 

21.8 

5  19.4 

5  52.7 

-  0  36.9 

+0.2609 

0.5238 

0.1668 

+48 

-20 

B.  A.  C.  8017 

6.1 

2.94 

21.7 

5  137 

8  05.4 

+  I  31.8 

+0.5271 

0.5239 

0.1678 

+68 

-  5 

B  A.  C.  8094 

5.6 

302 

21.8 

4  01.2 

15  25  3 

+  8  38.9 

+0.4427 

0.5245 

0.1706 

+62 

-10 

II  Piscium 

6.5 

3.09- 

22.1 

2  19.2 

22  38.6 

-  8  20.5 

-0.1745 

0.5256 

0.1729 

+24 

-44 

12  Piscium 

6.8 

+3.10 

+22.3 

-  I  33.8 

22  40.5 

-  8  18.7 

-0.9941 

0.5256 

+0.1729 

-24 

-90 

13  Piscium 

6.4 

312 

22.2 

I  36.9 

23  56.7 

-  7  04.7 

-0.7169 

0,5258 

0.1732 

-  6 

-90 

14  Piscium 

59 

3.13 

22.0 

I  46.6 

28     I  04.4 

-  5  58.9 

-0.3445 

0.5260 

0.1735 

+15 

-55 

'        W.B.xxiii,io69 

6.9 

327 

21.4 

*  0  48.8 

14  17.1 

+  6  50.2 

+0.9155 

0.5290 

0.1757 

+89 

+  18 

44  Piscium 

5.8 

3.42 

21.0 

+  I  24.5 

29     3   18.9 

-  4  31-5 

+0.8022 

0.5333 

0.1759 

+89 

+  11 

B.  A.  C.  221 

5.7 

+363     +19.7 

+  4  47.2 

14  45.5 

+  6  34.1 

-0.8205 

0.5380 

+0.1743 

-12 

-85 

B.  A.  C.  274 

7.0 

3.66 1     20.3 

5  57.9 

20  26.5 

-II  55-4 

-1.0900 

0.5406 

0.1728 

-31 

-84 

73  Piscium 

6.4 

367       19.7 

5  08.5 

22  55.2 

-  9  313 

+0.2163 

0.5418 

0.1720 

+47 

-21 

77  Piscium 

6.Z 

3.66       19.4 

4  23.8 

23  23.1 

-  9  044 

+1.0895 

0.5420 

O.I7I9 

+90 

+31 

e  Piscium 

5.7 

3  68 :     19.3 

5  08.5 

30    0  38.5 

-  7  512 

+0.51 15 

0.5427 

O.I714 

+68 

-  5 

88  Piscium 

6.1 

+3.73    +19.4 

+  6  29.3 

3  42.1 

-  4  53-4 

-0.3969 

0.5442 

+0.1703 

+12 

-58 
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ELEMENTS  : 

FOR 

THE  PREDICTION  OF  OCCULTATIONS. 

NOVEMBER.                                                                                 | 

# 

Thk  Star's 

At  Conjunction  in  R.  A. 

Limiting  < 
Parallels. 

Red'ns  from 

1 

Name. 

Mag. 

I903.a 

Apparent 
OecfinatioD. 

Washini^ton 
Mean  Time. 

Hour  Angle, 
H 

Y 

x' 

y' 

N. 

S. 



Aa 

A6 

s 

•f 

0       * 

d     h      m 

h      m 

0 

Q 

B.  A.  C.  410 

7.4 

+3.81 

-H8.9 

-1-  6  54.6 

30     7  40.5 

-  I  02.5 

-0.1710 

0.5463 

+0.1686 

+251-43  1 

96  Piscium 

6.6 

382 

18.4 

6  47.9 

lo  36.8 

+   I   48.1 

+0.4399 

0.5480 

0.1677 

+62 

-  8 

0  Piscium 

4-4 

+394 

+  17.7 

+  8  40.5 

18  21.2 

+  9  17-5 

-0.2644 

0.5524 

+0.1627 

+19 

-47  1 

DECEMBER. 

^  Arietis 

5.4 

+413 

+  14.4 

+10  10.5 

1  12  33.2 

+  2  53.1 

+0.9986 

0.5638 

+0.1484 

+90 

+28 

B.A.C.755 

7.0 

415 

14.2 

10  08.0 

13  26.0 

+  3  44  I 

+1.1727 

0.5645 

0.1475 

+90 

+44, 

31  Arietis 

5.6 

425 

13.6 

12  01.8 

17  50.4 

+  7  59-4 

-0.1625 

0.5673 

0.1432 

+25 

-39 

38  Arietis 

5.2 

4.27 

12.8 

12  02.5 

21  33-5 

4-1 1  34.8 

+0.3515 

0.5697 

0.1392 

+56 

-10 

W.  B.  ii,  1033 

5-9 

+4-37 

+10.7 

+12  49.0 

2    6  58.0 

-  3  20.5 

+0.8052 

0.5759 

.+0.1280 

+90 

+18 

B.  A.  C.  II 19 

6.4 

4.56 

7-5 

16  13.4 

21  03.0 

+10  14.0 

-1.0250 

0.5848 

0.1084 

-28 

74 

B.  A.  C.  1206 

6.0 

4.62 

6.0 

17  02.4 

3     2  47.4 

-  8  14.5 

-1.2595 

0.5884 

0.0993 

-56 

-73 

B.  A.  C.  1272 

6.3 

4.64 

4-3 

17  04.9 

8  55-9 

-  2  197 

-0.7204 

0.5919 

0.0891 

-  7 

-73 

W.  B.  (2)  iv.  59 

6.4 

4.64 

3.8 

17  01.7 

10  47-5 

-  0  32.3 

-0.5034 

0.5930 

0.0859 

H-6U55, 

55  Tauri 

7-3 

-j-4.64 

+  2.8 

+16  17.4 

13  49  6 

+  2  21.9 

+0.5006 

0.5946 

+0.0806 

+68+5 

rfi  Tauri 

4.0 

4.67 

2.6 

17  190 

15  02.6 

+  3  331 

-0.4443 

0.5952 

0.0784 

+  9  -50 ; 

63  Tauri 

5.6 

465 

2.5 

16  33.1 

15  151 

+  3  451 

+0.3471 

0.5953 

0.0780 

+57 

-3 

rf«  Tauri 

47 

4.67 

2.4 

17  13.2 

15  311 

+  4  00.4 

-0.3100 

0.5954 

0.0775 

+17 

-40  1 

rJ3  Tauri 

1 

4-2 

4.69 

23 

17  42.4 

16  04.6 

+  4  32.6 

-0.7605 

0.5960 

0.0765 

-10 

-72! 

70  Tauri 

6.3 

+4.62 

+  1.2 

+15  43-2 

16  09.6 

+  4  37-5 

+1.2603 

0.5960 

+0.0763 

+85 

+65 

75  Tauri 

5-3 

463 

2.0 

16  08.6 

17  18.3 

+  5  43-5 

+0.9167 

0.5965 

d.0742 

+90 

+31  ' 

B.  A.  C.  1391 

4-9 

4-63 

1-7 

15  590 

18  09.7 

+  6  33.0 

+1.1413 

0.5967 

0.0727 

+90 

+50 

B.  A.  C.  1394 

75 

463 

1.6 

15  56.4 

18  14.9 

+  6  38.0 

+1.1924 

0.5968 

0.0725 

+90 

+55. 

B.  A.  C.  X406 

7-5 

4.64 

1.2 

16  07.1 

19  24.5 

+  7  44-9 

+1.0927 

0.5976 

0.0703 

+90 

+45. 

0  Tanri 

I.O 

+4.65 

+  0.9 

+16  18.9 

20  19.6 

+  8  37.9 

+0.9580 

0.5978 

+0.0686 

+90 

+35 

B.  A.  C.  1468 

6.5 

4-73 

-  0.2 

i8  33.6 

4     0  27.6 

-II  23.7 

-1.0449 

0.5996 

0.0607 

-31 

-71 

1  Tauri 

51 

4-74 

0.8 

18  40.5 

2  30.0 

-  9  26.1 

-1.0403 

0.6005 

0.0568 

-30 

-71 

B.  A.  C.  1526 

5.8 

4.67 

1.4 

17  00. 1 

4  557 

-  7  06.0 

+0.781 1 

0.6015 

0.0520 

+90 

+251 

pt  Tauri 

51 

4.76 

2.6 

18  30.9 

8  53-5 

-  3  17-5 

-0-5543 

0.6033 

0.0441 

+  2  -55 1| 

III  Tauri 

5-2 

+4.69 

-  4-6 

+17  17-5 

15  38.2 

+  3  II-3 

+0.9259 

0.6051 

+0.0303 

+90 

+36 

115  Tauri 

5-4 

4.69 

50 

17  52.7 

16  43.2 

+  4  136 

+0.3687 

0.6054 

0.0280 

+58 

+  31 

117  Tauri 

6.3 

4.66 

5.0 

17  09.4 

17  04.2 

+  4  33-6 

+1.1028 

0.6055 

0.0273 

+90 

+50 

W.  B.  (2)  V.  606 

7.0 

4.70 

5-2 

18  17.1 

17  33  7 

+  5  02.2 

-0.0183 

0.6056 

0.0263 

+28 

-19 

119  Tauri 

4.6 

4.70 

5.6 

18  31.2 

18  41.7 

¥  6  07.5 

-0.2258 

0.6059 

0.0239 

+21 

-30 

120  Tauri 

5-3 

1-4.70 

-  5.7 

+18  28.2 

19  12.8 

+  6  37.4 

-0.1626  !  0.6060 

+0.0228 

+25  1  -26 ! 

B.  A.  C.  1796 

7-5 

4.70 

6.8 

18  56.3 

22  43.2 

+  9  59  4 

-0.5649  1  0.6068 

0.0154 

+  2  -54 

127  Tauri 

6.3 

4.70 

6.8 

18  55.9 

22  53.0 

+10  08^ 

-0.5557 

0.6068 

0.0150 

+  2 ,  -53 

130  Tauri 

5-5 

4.69 

7.2 

17  415 

5     0  41.0 

+11  52.5 

-rO.7112 

0.6071 

+O.OII2 

+90 1  +24 . 

X*  Orionis 

51 

4.69 

9.1 

19  41.4 

6  55.0 

-  6  08.4 

-1. 2621 

0.6080 

-0.0020 

-62 

-70 

71  Orionis 

51 

+4.64 

-10.5 

-♦-19  II. 2 

II  22.5 

-  I  515 

-0.7884 

0.6083 

-0.01 16 

-12 

-71 

20  Geminorum 

6.3 

4.56 

12.1 

17  507 

18  12.0 

+  4  41.6 

+0.4245 

0.6082 

0.0262 

+62 1+6 

21  Geminorum 

6.5 

456 

12. 1 

17  51.0 

18  12.3 

+  4  41.9 

+0.4194     0.6082 

0.0262 

+62   +  6 

22  Geminorum 

7-2 

4.60 

12.5 

19  300 

19  05.6 

+  5  330 

-1.2544 

0.6082 

0.0281 

-59 

-70 

26  Geminorum 

50 

452 

.13.1 

17  44.2 

22  08.8 

+  8  28.9 

+0.412 1 

0.6080  1 

0.0346 

+61 

+  4 

W.B.(2)vi,i63o 

6.2 

■^4-45 

-150 

+17  534 

6     5  58.4 

-  8  00.3 

-0.074 1 

0.6070 

-0.0509 

+30 

-24 

/.  Geminorum 

36 

4.36 

16.2 

•     i6  42.7 

12  08.5 

-  2  01. 0 

+0.7475 

0.6057 

0.0636 

+90 

+21 

W.B.(2)vii,685 

56 

4-31 

17-5 

17  173 

17  32.0 

+  3  06.8 

-0.1995  '  0.6042 

0.0742 

+23    -33 

68  Geminorum 

50 

4.27 

174 

16  OI.8 

18  16.1 

+  3  48.2 

+  1.0003  1  0.6040 

0.0756 

+90    +38 

/  Geminorum 

5-2 

4.29 

18.2 

17  53  4 

20  337' 

+  6  00.4 

-1.0345  ,  0.6033 

0.0800 

-29 

-72 

I  Cancri 

59 

+4.16 

-19.2 

+16  02.6 

■y    3  33  3 

-II   16.5 

+0.2027     0.6010 

-0.0931 

+47 

-13 

B.  A.  C.  2649 

6.3 

417 

195 

16  46.5 

4  09  3 

-10  41.9 

-0.5829  '  0.6008 

0.0942 

+  I 

-62 

5  Cancri 

6.4 

415 

19.7 

16  43.0 

5  20.9 

-  9  33  0 

-0.6395     0.6003 

0.0964 

-  2 

-67 

29  Cancri 

50 

3-97 

20.9 

14  31.6 

i6  18.3 

+  0  58.9 

+0.3893     0.5957 

O.II5I 

+59 

-  5 

B.  A.  C.  2872 

6.8 

393 

20.9 

13  350 

18  24.2  ' 

+  3  00.0 

+  1.0868     0.5948 

O.I  184 

+90 

+40 

A'  Cancri 

5.6    43.87 

1 

-21.2 

1 

+  13  OI-4 

22  16.1 

1 

+  6  43.1 

+ 1. 1786     0.5930 

-0.1244 

+90 

+48; 
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1                    ELEMENTS 

FOR  THE  PREDICTION  OF  < 

OCCULTATIONS. 

DECEMBER. 

Thb  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

MaR. 

1903.0. 

Apparent 
Declination. 

Washington 
Mean  Time, 

Hour  Angle. 
H 

Y 

x' 

y' 

N. 

S. 



Aa 

Ad 

0 

s 

M 

0        » 

d     h     m 

h      m 

0 

a  Cancri 

4-3 

+377 

-21.8 

+  12    13.6 

8    4  33  8 

-II   136 

+  1.1638 

0.5900 

-01337 

+90 

+45 

B.  A.  C  3122 

7.0 

370 

22.1 

II    57.2 

9  152 

-  6  42.7 

+07962 

0.5877 

0.1400 

+90 

+16 

^  Leon  is 

52 

3-55 

22.8 

II  43-4 

18  33  9 

+   2    15.2 

-0.3295 

0.5831 

OI5I4 

+16 

-49 

//  Leon  is 

5-4 

3.55 

22.3 

10  08.3 

18  34-9 

+   2    16.3 

*i  2612 

0.5831 

O.I5I5 

+90 

+55 

0  Leonis 

38 

3-49 

22.6 

10  19.6 

22  29.0 

+  6  01.8 

+04716 

0.5812 

01558 

+65 

-  5 

B.  A.  C.  3398 

6.0 

+3.39 

-22.5 

+  9  23.2 

9    5  01.6 

-II  39-8 

+03783 

0.5778 

-0, 1623 

+58 

-10 

II  Sextantis 

6.0 

3-39 

22.4 

8  46.3 

5  45.4 

-10  57  6 

+08801 

0.5778 

0.1630 

+90 

+  19 

TT  Leonis 

50 

337 

22.3 

8  30.2 

6  39  6 

-10  05.3 

+  1.0022 

0.5773 

0.1639 

+90 

+28 

43  Leonis 

6.5 

323 

22.1 

7  017 

16  34.1 

-  0  32  I 

+0.8288 

0.5729 

O.I7I9 

+90  1  + 1 5 

48  Leonis 

5-2 

3.16 

22.0 

7  26.8 

21  45.0 

+  4  27.9 

-0.4943 

0.5706 

0.1754 

+  7-64 

35  Sext.  (i"*  star) 

6.0 

+3  12 

-21.4 

+  5  15.0 

10     I  32  0 

+  8  06.8 

+1.0649 

0.5691 

-0.1776 

+90 

-^30 

37  Sextantis 

6.2 

3.10 

21.9 

6  52.7 

2  447 

+  9  17  I 

-0.8024 

0.5686 

0.1783 

-12 

-83 

d  Leonis 

50 

3.02 

20.8 

4  08.0 

9  12.4 

-  8  28.7 

+0.8245 

0.5662 

O.I8I2 

+90 

+  13 

B.  A.  C.  3836 

7.2 

2.95 

20.1 

2  47-5 

15  12. 1 

-  2  41  4 

+  1.0974 

0.5642 

0.1834 

+90 

+31 

\  75  Leonis 

5-4 

2.93 

20.1 

2  32.3 

16  437 

-  I   12.9 

+  1.0762 

0.5637 

0.1839 

+90 

+30 

76  Leonis 

63 

+2.92 

-19.8 

+  2  10.6 

17  28.1 

-  0  30.0 

+1.3091 

0.5637* 

-0.184 1 

+85 

+58 

79  Leonis 

5.5 

2.89 

195 

I  56.1 

19  47- 1 

•^  I  44-3 

+ 1. 1299 

0.5628 

0.1846 

+90 

+36 

82  Leonis 

6.9 

2.87 

20.1 

3  49.8 

20  20.9 

+   2   26.6 

-0.9393 

0.5625 

0.1848 

-20 

-86 

83  Leonis 

6.1 

2.82 

20.1 

3  32.2 

21    02.8 

+    2    57.4 

-0.7378 

0.5624 

0.1849 

-  7 

-84 

7  Leonis 

5.1 

2.86 

19.9 

+  3  23.1 

21    32.8 

♦  3  26.3 

-0.6760 

0.5622 

0.1850 

-  3 

-84 

B  Virginis 

4-4 

+2.48 

-12.7 

-  5  OI-5 

\%  20    34.5 

+  0  53.8 

-0  6459 

0.5554 

-0.1757 

-   2 

-81 

/•  Virginis 

6.1 

2.37 

II. I 

5  58.4 

13     6  05.6 

+10  06.0 

-1.3076 

0.5555 

0.1697 

-60 

-84 

77  Virginis 

7.0 

2.38 

10.6 

7  07.6 

7  28.7 

+11  26.3 

-0.3372 

0.5556 

0.1687 

+  14 

-55 

81  Virginis 

7.0 

2.36 

10.3 

7  22.8 

9  25.0 

-10  41.2 

-0.3994 

0.5556 

0.1673 

+10 

-59 

m  Virginis 

5.3 

2.35 

9.8 

8  13.0 

II   17.2 

-  8  527 

+0.1628 

0.5557 

0. 1659 

+41 

-25 

B.  A.  C.  4591 

6.2 

+2.36 

-   9.2 

-  9  13.6 

13  52.9 

-  6  22.1 

+0.7913 

0.5558 

-0.1638 

+8i 

+10 

W.  B.  xiii.  825 

6.8 

2.32 

8.6 

9  05.2 

17  52.2 

-  2  30.8 

-O.OOIO 

0.5560 

0.1605 

+31 

-34 

95  Virginis 

57 

2.28 

8.0 

8  51.2 

22  56.6 

+  2  23.7 

-1.0496 

0.5565 

0.1559 

-32 

-90 

96  Virginis 

6.5 

2.29 

7.5 

9  52.6 

23  59-6 

+  3  24.4 

-0.1373 

0.5566 

0.1549 

+23 

-42 

97  Virginis 

7.0 

2.27 

7-4 

9  26.8 

14     I  38.5 

+  5  00-3 

-0.8443 

0.5568 

0-1533 

-17 

-90 

K  Virginis 

4-3 

+2.27 

-  7.1 

-  9  49  5 

I  47-r 

+  5  09.0 

-0.4707 

0.5568 

-0.1532 

+  5 

-65 

Venus 

■ 

■ 

• 

II  01.2 

6  26.3 

+  9  38.3 

+0.0805 

0.5128 

0.1338 

+34 

-29 

2  Librae 

6.3 

2.26 

6.2 

II   16.4 

6  397 

+  9  514 

+0.3190 

0.5572 

0.1483 

+49 

-17 

B.  A.  C.  4772 

6.6 

2.26 

61 

II   139 

7  148 

+10  25.3 

+0.1888 

0.5573 

0.1477 

+41    -24 

B.  A.  C.  4828 

6.0 

2.18 

47 

II  537 

12  58.5 

-  8  02.5 

+0.0596  0.5580 

O.I4I5 

+33    -31 

fi  Librae 

5-4 

+2.23 

-  3.8 

-13  44-8 

18  35-9 

-  2  36.2 

+1.2389 

0.5586 

-O.I35I 

+76 

+51 

^'  Librae 

6.0 

2.17 

1.2 

15  12.0 

16     9  09.5 

+11  28.1 

+0.9502 

0.5603 

O.I  167 

+75 

+22 

o'^  Librae 

6.3 

2.16 

1.2 

14  47-3 

10  05.2 

-II  38.1 

+0.4057 , 0.5604 

O.I  154 

+51 

-II 

7  Librae 

4.0 

2.12 

-  0.3 

14  28.0 

15  490 

-  6  05.8 

-0.5764   0.5610 

0.1075 

-  6  1  -75 

B.  A.  C.  5188 

66 

2.16 

+  0.2 

14  43.9 

19  25.6 

-  2  36.5 

-0.6726 

0.5614 

0. 1024 

-12  1  -87 

1 

Tj  Librae 

5-5 

+2.15 

+  0.4 

-15  21.8 

19  43  I 

-  2  19.6 

-0.0279 

0.5614 

-0.1020 

+24  1  -36 

B  Librae 

4-3 

2.13 

1-4 

16  26.7 

16     0  09.2 

+  I  57-5 

+0.6884 

0.5618 

0.0955 

+71 ; +    5 

49  Librae 

5.6 

2.06 

1-4 

16  14.8 
NEW 

3  09  9 
MOON. 

+  4  52.1 

+-O.I97I 

0.5625 

• 

-0.0912 

+35  1  -23 

e^  Sagittarii 

5.6 

+2.02 

+14.7 

-16  30.7 

»0    9  15.3 

+  7  340 

-0.4232 

0.5473 

+0.0724 

-  I    -62 

t'^  Sagittarii 

5.0 

2.02 

14.9 

16  20.9 

10  07.4 

+  8  24.5 

-0.5413 

0.5470 

0.0739 

-  7  '  -72 

B.  A.  C.  6746 

5-5 

2.01 

15.0 

15  41-4 

10  37-9 

+  8  53.9 

-1.2289 

0.5469 

0.0743 

-59    -90 

i;  Sagittarii 

50 

2-03 

15.5 

15  447 

17  37  6 

-  8  19.6 

-0.6166 

0.5445 

0.0839 

-10    -80 

j    '    B.  A.  C.  6992 

62 

2.07 

16.4 

15  052 

31     4  50.6 

+  2  32.4 

-0.3222 

0.5405 

0.0984 

+  8    -54 

/3  Capricomi 

3-4 

+2.07 

+16.4 

-15  050 

4  57-4 

+  2  39.0 

-0.3142 

0.5405 

+-0.0985 

+  8  '  -54 

B.  A.  C.  7009 

7.0 

2.07 

165 

14  33-8 

6  10.2 

+  3  49-6 

-0.7699 

0.5401 

O.IOOO 

-18  1  -90 

B.  A.  C.  7063 

6.2 

2.09 

16.6 

15  22.6 

9  567 

+  7  29.0 

+-0.5161 

0.5387 

0.1045 

+59   -  5 

B.  A.  C.  7087 

6.2 

2.09 

16.9 

14  030 

II  311 

+-  9  00.6 

-0.7860 

0.5382 

0.1064 

-18    -90 

r»  Capricomi 

7.0 

2.11 

166 

15  28.7 

13  044 

+10  30.9 

+0.9630 

0.5376 

0.1082 

+75    +23 

T«  Capricomi 

5-3 

+2.  II 

+168 

-15  17-5 

14    02.2 

+-11  27.0 

+0.8596 

0.5373 

+0.1093 

+75 

+  16 
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ELEMENTS  FOR  THE 

;  PREDICTION  OF  OCCULTATIONS. 

DECEMBER.                                                                                    | 

1 

The  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

. 

]    Red'ns  from 

'                Name. 

Mag. 

1903.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle, 
H 

Y 

x' 

y 

N. 

S. 

Q 

^a 

AS 

s 

It 

0 

t 

d     h      m 

h      m 

0 

B.  A.  C.  7221 

6.3     +2.13 

+175 

-12 

540 

ai  19  47.9 

-  6  57-8 

-1. 1428 

0.5353 

+0.1158 

-44 

-90 

8  Aquarii 

6.8       2.14 

17.6 

13 

26.0 

32     0  27.1 

-  2  27.1 

+0.0002 

0.5337 

0.1207 

+28 

-34; 

9  Aquarii 

7.0'     2.14 

175 

13 

54-3 

I  03.7 

-   r  51  6 

+0.5964    0.5336 

0.1214 

+67 

-      I 

V  Aquarii 

4.6       2.17 

18.I 

II 

45-6 

5  22.9 

+  2  19.8 

-1.2497 

0.5322 

0.1258 

-56 

-90 

f'  Capricorn i 

5.2       2.28 

19. 1 

9 

31-4 

23  36.1 

-  3  59.6 

-1.2862 

0.5269 

0.1422 

-59 

-90 

^  Capricomi 

6.2  1   -f2.29 

-H9.0 

-  9 

43-1 

23     0  15.4 

-  3  21.5 

-0-9757 

0.5268 

+0.1427 

-26 

-90, 

B.  A  C.  7620 

6.5        2.32 

18.7 

10 

45.8 

4  03  0 

+  0  19.4 

+0.7310   0.5258 

0.1457 

+79 

+  6 

36  Aquarii 

6.3 

2.38 

194 

8 

394 

12  20.2 

+  8  22.0 

-0.3726 

0.5241 

0.1517 

+11 

-57 

B.A.  C.  7717 

6.5 

2.38 

19.0 

8 

00.4 

12  22.1 

+  8  23.9 

-1.0888 

0.5241 

0.1517 

-34 

-4o 

0  Aquarii 

4.3        2.41 

1 

19.6 

8 

15.7 

16  12.4 

-II  52.5 

-0.2197 

0.5234 

0.1543 

+20 

-47 

fi  Aquarii 

5.4,    +2.42 

-H9.4 

-  8 

18.2 

17  58.6 

-10  09.3 

+0.1007 

0.5231 

+0.1554 

+38    -29 II 

B.  A.  C.  7804 

6.1 

2-43 

19.6 

7 

40.7 

19  44.2 

-  8  26.9 

-0.3164  1  0.5228 

0.1565 

+15 

-53  1 

W.  B.  xxii.  493 

6.2 

2.47 

19.7 

7 

02.5 

23  48.6 

-  4  29.5 

-0.3760 

0.5222 

0.1588 

+12 

-58 

67  Aquarii 

6.2 

2.52 

19.4 

7 

27.9 

24     6  06.6 

+  I  37  6 

+1.1002 

0.5214 

0.1622 

+831+32,1 

B.  A.  C.  7986 

5-8 

2.58 

19.8 

5 

30.0 

12  25.5 

+  7  45.5 

-0.0400 

0.5210 

0.1652 

+31 

-36 

B.  A.  C.  7993 

6.5     +2.59 

+19.8 

-  5 

19.4 

13  32.5 

+  8  50.6 

-0.0500 

0.5210 

+0.1657 

+30 

-37 

B.  A.  C.  8017 

6.1 

2.61 

19.8 

5 

13-7 

15  46.8 

+11  01. 1 

+0.2172 

0.5210 

0.1666 

+46 

-22 

B.  A.  C.  8094 

56 

2.69 

19.8 

4 

01.2 

23   12.3 

-  5  46.3 

+0.1311 

0.5210 

0.1693 

+41 

-27 

II  Piscium 

6.5 

2.77 

20.0 

2 

19.2 

25     6  31.9 

+  I  20.6 

-0.4912 

0.5213 

0.1710 

+  7 

-66 

12  Piscium 

6.8 

2.77 

20.2 

I 

33.8 

6  33-9 

+  I  22.5 

-1.3165 

0.5213 

0.1714 

-59  1  -85 

13  Piscium 

6.4 

+2.79 

+20.2 

-  I 

370 

7  51  3 

+  2  37.7 

-1.0376 

0.5214 

+0.1718 

-27  '  -90 ' 

14  Piscium 

5.9 

2.80 

20.0 

I 

46.7 

9  00.2 

+  3  44-6 

-0.6620 

0.5215 

0.1720 

-  I   -83; 

W.B.xxiii,  1069 

6.9       2.95 

19.4 

-  0 

48.9 

22  27.2 

-  7  11-9 

+0.6124   0-5235 

0.174 1 

+78 

1         1 
0 

1  44  Piscium 

5.8 1     3.11 

19.0 

+  I 

245 

26  II  45.5 

+  5  43.0 

+0.5064 

0.5267 

0.1743 

+67 

-  6' 

1 

1         B.A.  C.  221 

i 

5-7      3.34 

17.7 

4 

47.2 

23  28.1 

-  6  55.2 

-1.1247 

0.5306 

0.1727 

-34 

-85! 

B.A,C.  237 

6.7     -»-3.29 

+18.0 

+  2 

51.8 

27     I  00.0 

-  5  26.2 

+1.2210 

0.5312 

+0.1724 

+90 

+45 

'  73  Piscium 

6.4       3.40 

17.9 

5 

08.5 

»  7  49.^ 

+  I   II. 3 

,  -0.0651 

0.5340 

0.1706 

+30 

-37 

77  Piscium 

61       3.39 

17.5 

4 

23.8 

8  18.5 

+  I  39.0 

+0.8173 

0.5343 

0.1704 

+90 

+  12 

e  Piscium 

5.7       3.40 

175 

5 

08.5 

9  35  8 

-»-  2  54.0 

+0.2354 

0.5349 

0.1700 

+48 

-20 

88  Piscium 

6.1       3.48 

17.7 

6 

29.2 

12  44.1 

+  5  56.5 

-0.6779  !  0.5363 

0.1689 

-  3 

-81 

B.  A.  C.  410 

7-4  1  +3.55 

+  17.3 

+  6 

546 

16  48.4 

+  9  53  3 

-0.4447  1  0.5383 

+0.1673 

+10 

-61  1 

96  Piscium 

6.6       3.58 

16.7 

6 

47-9 

19  49-1 

-II   II. 6 

+0.1767    0.5399 

0.1659 

+45 

-23 

(f  Piscium 

4-4 1     3.72 

16.4 

8 

40.4 

as    3  45  5 

-  3  30.2 

-0.5219    0.5443 

0.1617 

+  6 

-65 

i  Arietis 

5-4       3.98 

I3.I 

lO 

10.5 

22  24.2 

-  9  27.7 

+0.7863    0.5560 

0.148 1 

+90 

+14 

B.  A.  C.  755 

7.0       3.99 

12.9 

10 

07.9 

23   18.2 

-  8  35.6 

+0.9633  1  0.5566 

0.1473 

+90 

426, 

31  Arietis 

5.6     +4.12 

+12.5 

+12 

OI.8 

29     3  48.5 

-  4  144 

-03733    0.5597 

+0.1431 

+13 

-521 

'  38  Arietis 

5.2       4.15 

II.6 

12 

02.5 

7  36.5 

-  0  34.1 

+0.1527    0.5(124 

O.I393 

+43 

-201 

W.  B.  ii,  1033 

59       428 

9-7 

12 

49.0 

17  12.4 

+  8  42.0 

+0.6302    0.5697 

0.1288 

+81 

+  7 

'       B.A.  C.  1119 

6.4       4-55 

7.0 

16 

13.4 

30    7  31. 1 

-  I  29.9 

-1.1747  i  0.5797 

0.1097 

-42 

-74 

B.  A.  C.  1272 

6.3       4.70 

3.8 

17 

04.9 

19  32.3 

+10  04.8 

-0.8366 

0.5883 

0.0910 

-15 

-73 

W.  B.  (2)  V.  59 

6.4     +4.71 

-^  3.2 

+17 

01.7 

21  24.8 

+11  53.1 

-0.6144 

0.5895 

+0.0879 

-  I 

-64 

55  Tauri 

73       469 

2.2 

16 

174 

31     0  28.2 

-  9  10.3 

+0.3989 

0.5917 

0.0827 

+60 

-  I 

rJ«  Tauri 

40.     4-77 

2.1 

17 

18.9 

I  41.7 

-  7  59  6 

-0.5438 

0.5923 

0.0805 

+  3  1  -58 

63  Tauri 

5-6      4.75 

1.9 

16 

33.1 

I  54  3 

-  7  47.5 

+0.2492    0.5925 

0.0801 

+49    -  9, 

1     &^  Tauri 

47      4-77 

1-9 

17 

132 

2  10.4 

-  7  32.0 

-0.4080   0.5927 

0.0797 

+11    -47 1 

rFJ  Tauri 

4.2    +4.79 

+  1.8 

+17 

42.4 

2  44- 1 

-  6  59.6 

-08574    0.5931 

+0.0787 

-16  . -72 , 

70  Tauri 

6.3      4.72 

1-4 

15 

432 

2  49  I 

-  6  54-8 

+1.1650    0.5931 

0.0785 

+90 ,  +52  . 

75  Tauri 

53       4-74 

1.2 

16 

08.6 

3  58.1 

-  5  48.4 

+0.8240   0.5939 

0.0765 

+90  1  +25  1 

B.  A.  C.  1391 

4-9 ,     4-75 

0.9 

15 

59.0 

4  49-8 

-  4  58.7  1 

+1.0509  1  0.5944 

0.0749 

+90    +41  . 

B.A.  C.  1394 

7-5       4-74 

0.8 

15 

56.4 

4  551 

-  4  53  6 

+1.1022    0.5945 

0.0748 

+90    +46 , 

B.  A.  C.  1406 

7-5,  +4.76 

+  0.5 

+16 

07.1 

6  05.0 

-  3  46.4 

+  1.0054    0.5952 

+0.0726 

1 

+90   +38  1 

a  Tauri 

i.o       4.77 

+  0.1 

16 

18.9 

7  00.3 

-  2  53.1 

+0.8730    0.5958 

0.0710 

+90  1  +28  , 

B.  A.  C.  1468 

6.5       4.88 

-  0.5 

18 

33.6 

II  09.0 

+  I  05.9 

-1.1178    0.5984 

0.0632 

-37   -71 

i  Tauri 

51       4-91 

1.2 

18 

405 

13  "5 

+  3  03.7 

-1. 1072    0.5995 

0.0593 

-36 

-71 

B.  A.  C.  1526 

5,8    +4.86 

-  2.1 

+17 

00.0 

15  37  3 

+  5  23.8 

+0.7180  '  o.6ooy 

+0.0546 

+90 

+20 
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1 

OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR 

1903. 

Thb  Star's 

IMMERSION. 

EMERSION. 

^ 

^d 

Date. 

Washington, 

Angle  from 

Washington, 

Angle 

North 
Point 

i  from 

Vertex. 

0 

Duration  ol 
cnltatioi 

Name. 

Mag. 

Sidereal 
Time. 

Mean 

Time. 

h    m 

North 
Point 

0 

Vertex. 

e 

Sidereal 
Time. 

Mean 

Time. 

b    m 

h^  m 

h    m 

0 

h      m 

Jan. 

4 

12  Piacium 

6.8 

3  26 

8  32 

89 

42 

4  28 

9  34 

227 

177 

I  02 

6 

C  Piscinm 

5-4 

6  49 

II  46 

127 

75 

7  24 

12    22 

204 

152 

0  36 

9 

B.  A.  C.  1272 

6.3 

9  50 

14  35 

27 

334 

10  17 

15    01 

329 

277 

0  26 

12 

A  Geminorum 

3-6 

9  22 

13  55 

139 

94 

xo  19 

14  53 

250 

198 

0  58 

21 

C<  Librae 

6.2 

10  13 

14  II 

144 

193 

XI  05 

15  03 

252 

297 

0  52 

21 

C^  Librae 

5.8 

II  46 

15  44 

52 

84 

12    31 

16  29 

345 

13 

0  45 

21 

C*  Librae 

5-4 

12  43 

16  41 

92 

125 

13    04 

18  02 

306 

325 

0   21 

Feb. 

2 

B.  A.  C.  221 

5-7 

0  41 

3  54 

56 

56 

2   07 

5  19 

250 

224 

I    25 

7 

W.B.(2),v,6o6 

7.0 

I  50 

4  43 

63 

118 

2    57 

5  50 

282 

331 

I    07 

7 

119  Tauri 

4.6 

3  41 

6  34 

21 

63 

4  15 

7  08 

329 

3 

0  34 

7 

120  Tauri 

5-3 

4  10 

7  03 

47 

83 

5  13 

8  05 

306 

313 

I  02 

8 

20  Geminorum 

6.3 

2  09 

4  58 

100 

155 

3  14 

6  03 

257 

309 

I  05 

8 

ax  Geminorum 

6.5 

2   09 

4  58 

89 

144 

3  15 

6  03 

258 

310 

I  05 

8 

26  Geminorum 

5.0 

7  33 

10  21 

102 

75 

8  50 

II  37 

277 

231 

I   16 

lO 

B.  A.  C.  2872  t 

6.8 

I  32 

4  12 

no 

164 

2  22 

5  03 

265 

317 

0  51 

lO 

A*  Cancri 

56 

5  56 

8  37 

152 

198 

6  46 

9  26 

236 

275 

0  49 

lO 

60  Cancri 

5-7 

12  59 

15  38 

139 

87 

13  51 

16  30 

260 

207 

0  52 

M 

B.  A.C.4200  f 

5-7 

6  23 

847 

165 

216 

655 

9  19 

235 

285 

0  32 

Mar. 

6 

115  Tauri              i 

54 

II  44 

12  49 

81 

28 

12  34 

13  39 

287 

232 

0  50 

8 

A  Geminorum 

3.6 

6  56 

7  54 

112 

122 

8  16 

9  13 

271 

240 

I   19 

13 

B.  AC.  4134 

6.0 

16  19 

16  55 

99 

.   52 

17  20 

17  57 

300 

250 

I  02 

13 

B.  AC.  4135 

6.0 

16  20 

16  57 

98 

51 

17  21 

17  58 

301 

251 

I  01 

Apr. 

4 

51  Geminorum    * 

5.4 

14  04 

13  15 

133 

79 

14  46 

13  56 

248 

194 

0  41 

6 

a  Cancri 

4  3 

8  25 

7  28 

92 

104 

9  42 

8  45 

309 

290 

I  17 

6 

K  Cancri 

5.0 

14  09 

13  12 

156 

104 

14  48 

13  50 

241 

189 

0  38 

lO 

B.  A.  C.  4294 

6.1 

16  42 

15  29 

92 

47 

17  44 

16  30 

305 

255 

I  01 

15 

29  Ophiuchi 

65 

12  19 

10  47 

109 

156 

13  30 

II  57 

273 

312 

X  10 

30 

130  Tauri 

55 

II   13 

8  42 

141 

87 

II  52 

9  21 

231 

177 

0  39 

May 

I 

26  Geminorum 

5.0 

8  10 

5  35 

59 

18 

9  07 

6  32 

322 

273 

0  57 

3 

A'  Cancri 

5.6 

9  40 

6  57 

76 

52 

10  44 

8  01 

325 

284 

I  04 

3 

A«  Cancri 

5.8 

12  07 

9  24 

155 

104 

12  55 

10  II 

246 

193 

0  47 

3 

60  Cancri            * 

5-7 

15  57 

13   13 

100 

47 

16  45 

14  01 

290 

238 

0  48 

7 

B.  A.  C.  4200 

5-7 

16  18 

13  18 

78 

32 

17  14 

14  14 

321 

272 

0  56 

7 

B.  A.  C.  4225  X 

6.3 

18  17 

15  17 

105 

54 

19  13 

16  13 

287 

237 

0  56 

14 

B.  A.  C.  6287 

6.0 

16  57 

13  30 

31 

50 

17  49 

14  22 

324 

332 

0  52 

14 

B.  A.  C.  6292 

7-5 

17  25 

13  58 

83 

96 

19  00 

15  32 

268 

260 

I  34 

17 

8  Aquarii 

6.8 

18  28 

14  49 

75 

107 

19  59 

16  ig 

250 

263 

I  30 

19 

W.  B.  xxii,  493 

6.2 

16  53 

13  06 

62 

113 

17  58 

14  10 

264 

312 

I  04 

29 

68  Geminorum    X 

50 

14  22 

9  56 

95 

51 

15  10 

10  44 

289 

235 

0  48 

30 

B.  A.  C.  2872 

6.8 

14  42 

10  12 

61 

9 

15  18 

10  48 

330 

277 

0  36 

31 

h  Leonis 

5.4 

15  19 

10  45 

43 

352 

15  42 

II  08 

353 

301 

0  23 

June 

3 

W.  B.  xii.  69 

73 

16  26 

11  40 

46 

358 

16  53 

12  08 

354 

303 

0  28 

7 

C  Librae 

5.8 

12  50 

7  49 

160 

193 

13  40 

8  39 

238 

261 

0  50 

8 

X  Ophiuchi 

5.0 

15  39 

10  33 

104 

114 

17  II 

12  05 

276 

265 

I  32 

15 

6  Aquarii 

4.3 

19  00 

13  27 

35 

75 

20  08 

14  35 

283 

313 

I  08 

15 

p  Aquarii 

5-4 

21  30 

15  56 

133 

145 

22  01 

16  28 

174 

177 

0  32 

16 

B. AC. 7993  * 

7-5 

15  33 

9  57 

98 

146 

16  25 

10  48 

232 
imb,  tow 

283 
ard  the 

0  51 

NoTB.— The  angles  of  posido 

Q  are 

counted  fi 

om  tha  no 

rth  poin 

t  and  vc 

srtex  of  th( 

s  Moon's  Ii 

east 

*  Whole  occultation  belo 

m  the 

t  horizon  0 
t  Emersion 

f  Washingt 
below  the 

on. 
horixon 

t  Imm 
i  of  Wai 

lersion  bel 
thington. 

ow  the  hoi 

icon  of 

Washini 

(ton. 
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_ _ . t 

OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR 

1903. 

The  Star's 

IMICSRSION. 

EMERSION. 

• 

u 
0 
»4  d 

0  2 

Date. 

Washington* 

Angle  from 

Washington, 

Angle  from 

oS 
go 

9 

Name. 

Mag, 

Sidereal 
Time. 

Mean 
Time. 

North 
Point 

Vertex. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point 

Vertex. 

h    m 

h    m 

0 

0 

h    m 

h    m 

0 

0 

h    m 

July      6 

29  Ophiuchi 

6.5 

15  34 

8  39 

65 

83 

17     0 

10  04 

314 

313 

I   25 

lO 

B.  A.  C.  7063 

6.2 

21  59 

14  47 

120 

97 

23  01 

15  49 

198 

165 

I  02 

i6 

e  Piscium 

5.7 

18  39 

II  04 

lOI 

153 

19  29 

II  54 

220 

271 

0  50 

Aug.     4 

B.A.C.6287 

6.0 

17  57 

9  07 

z8 

25 

18  32 

9  43 

334 

333 

0  36 

4 

B.  A.  C.  6292 

7.5 

18  16 

9  26 

78 

81 

19  50 

II  00 

270 

251 

I  34 

5 

p^  Sagittarii 

39 

18  29 

9  35 

85 

96 

20  04 

II  10 

254 

243 

I  35 

7 

9  Aquarii 

7.0 

20  14 

II  12 

123 

133 

21   10 

12  07 

196 

191 

0  55 

lO 

B.A.C.8094  X 

5.6 

16  42 

7  28 

43 

93 

17  32 

8  19 

284 

335 

0  51 

14 

38  Arietis 

5.2 

I  30 

16  00 

81 

108 

2  54 

17  24 

237 

232 

0  iJ 

i6 

75  Tauri 

5-3 

22  00 

12  22 

149 

202 

22  18 

12  40 

187 

239 

19 

68  Geminorum    * 

5.0 

23  43 

13  53 

140 

194 

0  15 

14  25 

225 

279 

0  32 

31 

Y  Sagittarii 

Var. 

23  10 

12  34 

119 

71 

0  00 

13  23 

222 

170 

0  49 

Sept.    5 

p  Aquarii 

5-4 

20  50 

9  54 

39 

61 

22  II 

II  15 

271 

273 

I  21 

6 

B.  A.  C.  8017 

6.1 

17  II 

6  12 

50 

lOI 

18  10 

7  10 

276 

324 

0  58 

6 

B.  A.  C.  8094 

5.6 

3  16 

16  14 

135 

89 

3  41 

16  40 

180 

132 

0  26 

9 

96  Piscium 

6.6 

20  13 

9  01 

10 

61 

20  44 

9  32 

309 

0 

0  31 

12 

55  Tauri 

7-3 

2  54 

15  30 

82 

115 

4  19 

16  54 

253 

252 

I  24 

12 

63  Tauri 

5.6 

5  15 

17  50 

62 

35 

6  34 

19  08 

283 

237 

I  18 

15 

A  Geminorum 

36 

3  39 

16  02 

112 

125 

4  47 

17    ID 

254 

327 

I  08 

27 

B.  A.  C.  6060 

6.5 

19  43 

7  21 

45 

20 

20  49 

8  26 

304 

268 

I  05  ' 

Oct.        2 

36  Aquarii 

6.3 

2  29 

13  46 

13 

326 

3  07 

14  24 

303 

254 

0  38 

3 

B.  A.  C.  7986 

5.8 

I   12 

12  26 

72 

39 

2  29 

13  42- 

238 

195 

I  16 

3 

B.  A.  C.  7993 

6.6 

2  39 

13  51 

8^ 

44 

3  42 

14  55 

227 

178 

I  04 

5 

44  Piscium 

5.8 

21   II 

8  17 

116 

159 

22  00 

9  06 

194 

229 

0  49 

6 

96  Piscium 

6.6 

6  53 

17  53 

115 

64 

7  38 

18  38 

215 

164 

0  45 

lO 

B.  A.  C.  1526 

5.8 

I  27 

12  12 

118 

171 

2  24 

13  09 

219 

267 

0  57 

15 

II  Sextantis 

6.0 

6  53 

17  18 

134 

180 

8  00 

18  25 

264 

300 

I  07 

25 

1 

B.  A.  C.  6287 

6.0 

22  34 

8  21 

105 

61 

23  35 

9  22 

234 

184 

X  01 

25 

B.  A.  C.  6294 

52 

23  25 

9  12 

41 

352 

0  14 

10  01 

299 

247 

0  49 

28 

8  Aquarii 

6.8 

0  04 

9  39 

39 

I 

I  14 

10  48 

268 

223 

I  09 

31 

B.  A.  C.  8094 

5.6 

20  06 

5  30 

28 

69 

21  13 

6  36 

285 

315 

I  06 

Nov.     2 

73  Piscium 

6.4 

5  06 

14  20 

69 

20 

6  12 

15  26 

255 

204 

I  06 

2 

e  Piscium 

5.7 

7  09 

16  23 

143 

92 

7  30 

16  44 

286 

235 

0  21 

4 

38  Arietis 

5-2 

2  17 

II  24 

65 

75 

3  41 

12  48 

255 

231 

I  24 

6 

75  Tauri 

5.3 

21  30 

6  30 

115 

169 

22  12 

7  12 

221 

274 

0  42 

1 

7 

1 

130  Tauri 

5-5 

7  57 

16  51 

145 

99 

8  43 

17  37 

222 

170 

0  46 

1             II 

0  Leonis 

38 

6  55 

15  34 

77 

33 

8  02 

16  40 

321 

353 

I  06 

20       /9  Aquarii 

54 

3  48 

II  29 

113 

62 

4  47 

12  27 

286 

236 

0  58 

27           B.  A.  C.  8017 

6.1 

0  41 

8  18 

63 

37 

2  03 

9  39 

244 

204 

I  21 

30    96  Piscium 

6.6 

3  28 

10  52 

78 

41 

4  45 

12  09 

240 

193 

I  17 

Dec.     2 

W.  B.  ii.  1033 

5.9 

21  52 

5  09 

90 

143 

22  50 

6  08 

232 

284 

0  59  1 

3 

55  Tauri 

7-3 

7  06 

14  18 

112 

62 

8  09 

15  21 

239 

186 

I  03 

3 

63  Tauri 

5-6 

8  51 

16  03 

67 

13 

9  48 

17  00 

288 

235 

0  57 

4 

115  Tauri 

5-4. 

10  28 

17  36 

58 

3 

II   14 

18  22 

309 

256 

0  46 

7 

29  Cancri 

5.9 

9  II 

16  07 

90 

39 

10  24 

17  20 

307 

265 

I   13 

23 

B.  A.  C.  7620 

6.5 

21  34 

3  29 

65 

68 

23  06 

5  01 

245 

226 

I  32 

27 

e  Piscium 

5-7 

4  50 

10  28 

43 

355 

5  52 

II  30 

279 

228 

I  02 

31 

B.  A.  C.  1526 

5.8 

II   II 

16  33 

124 

71 

II  54 

17  16 

237 

183 

0  43 

1 

NoTB. — The  angles  of  positio 

D  are 

counted  fi 

'om  the  no 

rth  poin 

t  and  v( 

irtex  of  th< 

5  Moon's  1 

imb,  tow 

ard  the 

• 

east 

•Whole  occultation  belo 

w  the 

horizon  0 

I  Washing! 

on. 

timn: 

lersion  bel 

ow  the  hoi 

izon  of 

Washini 

{ton. 

1 

\ 

\  Emersion 

below  the 

horizon 

of  Was 

ihington. 
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FOR  WASHINGTON  MEAN  NOON. 

1      Date. 

I 

k 

• 

t 

e 

L 

Date. 

k 

• 

t 

d 

L 

Jan. 

I 

0.933 

0 

30.1 

0 
0.9 

36.8 

July        5 

0.564 

0 

82.7 

0 
171.7. 

50.3 

6 

0.879 

41.7 

3550 

45.1 

10 

0.712 

65.0 

177.5 

59.5 

IZ 

0.774 

56.8 

349.8 

55-5 

15 

0.855 

44-7 

185.2 

67.0 

i6 

0.615 

76.8 

345.1 

64.5 

20 

0.960 

22.9 

197  I 

67.7 

21 

0.393 

102.3 

340.3 

60.5 

25 

0.995 

7.6 

247.6 

60.6 

26 

0.160 

132.9 

333.4 

33  3 

30 

0.984 

14.5 

354.6 

51.1 

31 

0.019 

164.0 

3044 

4.6 

Aug.       4 

0.944 

27.5 

8.8 

42.7 

Feb. 

5 

0.039 

157.2 

192.6 

8.3 

9 

0.893 

38.1 

15-2 

36.7 

lO 

0.166 

I3I.9 

177. 1 

26.9 

14 

0.842 

46.8 

193 

32.8 

15 

0.313 

112. 0 

172.0 

36.5 

19 

0.790 

54.5 

22.1 

30.6 

20 

0.439 

970 

168.4 

37.5 

24 

0.738 

61.6 

24.2 

29.8 

25 

0.539 

85.4 

165.1 

35.4 

29 

0.682 

68.8 

25.8 

30.0 

Mar. 

2 

0.621 

76.0 

161.9 

32.8 

Sept.       3 

0.617 

76.5 

27.1 

31  1 

7 

0.686 

68.2 

158.8 

30.9 

8 

0.542 

85.2 

'28.3 

32.8 

12 

0.742 

61.1 

155.9 

29.9 

13 

0.449 

95.9 

29.5 

34.4 

17 

0.792 

54.3 

153.1 

30.0 

18 

0.334 

109.4 

31.4 

34.0 

22 

0.839 

47-3 

150.7 

31.1 

23 

0.200 

126.9 

34-4 

27.6 

27 

0.883 

39.9 

149.0 

33.8 

28 

0.068 

149.8 

41.5 

12.5 

Apr. 

I 

0.931 

30.5 

146.4 

38.4 

Oct.        3 

0.004 

173.3 

117.0 

0.8 

6 

0.972 

193 

143.4 

45.3 

8 

0.077 

147.8 

200.2 

16.4 

II 

0.997 

5.6 

125.3 

54.5 

13 

0.285 

II5-5 

206.5 

49.0 

i6 

0.987 

13.4 

341.5 

64.1 

18 

0.526 

87.0 

208.7 

651 

21 

0.916 

33-5 

337.2 

69.5 

23 

0.725 

63.2 

209.7 

61.9 

26 

0.787 

550 

338.3 

66.6 

28 

0.851 

45-3 

209.7 

51.2 

May 

I 

0.631 

1 

74-9 

340.5 

59.7 

Nov.       2 

0.927 

31-4 

208.8 

41.4 

» 

6 

0.476 

92.6 

343.1 

47.6 

7 

0.967 

20.7 

207.1 

34.1 

II 

0.340 

108.6 

345.6 

37.5 

12 

0.989 

•  12.1 

203.7 

293 

1 
1 

i6 

0.223 

123.6 

348.0 

27.7 

17 

0.999 

4-4 

195.4 

26.4 

i 

21 

0.124 

138.6 

350.5 

17.7 

22 

I.OOO 

1.8 

51.8 

24.8 

26 

0,051 

154.1 

355.0 

7-9 

27 

0.995 

7.6 

26.1 

24.9 

31 

1            0.008 

169.9 

13.6 

1.3 

Dec.        2 

0.986 

13.6 

19.8 

25.1 

June 

5 

0.007 

170.6 

128. 1 

I.I 

7 

0.970 

20.1 

14.8 

26.9 

lO 

0.045 

155-5 

150.2 

7.0 

12 

0.944 

27.4 

9.8 

30.2 

15 

O.I  14 

140.5 

156.0 

15.9 

17 

0.903 

36.3 

4-9 

35-3 

20 

0.204 

126,3 

159.7 

24.9 

22 

0.839 

47.3 

0.1 

42.9 

25 

0.309 

112.5 

163. 1 

33.1 

27 

0.736 

61.9 

355.3 

52.5 

30 

0.427 

98.3 

167.0 

40.1 

32 

0.578 

81. 1 

350.9 

61.0 

NOTATION. 

>^=the  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to  the  area  of  the 
entire  apparent  disk  regarded  as  circular. 

/=the  angle  between  the  Sun  and  Earth,  as  seen  from  the  planet. 

^=the  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portion,  makes 
with  the  meridian. 

Z=the  brilliancy  of  the  disk.  The  unit  of  L  is  the  amount  of  light  received  by  an  eye  from 
a  circular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  radius  of  one 
second  of  arc,  situated  at  distance  unity  from  the  Sun,  and  illuminated  by  the  latter  as 
the  mean  disk  of  the  planet  is  illuminated. 
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DISK  OF  VENUS,  1903. 


FOR  WASHINGTON  MEAN  NOON. 

Date. 

k 

• 

fi 

L 

Date. 

k 

• 

Q 

L 

Jan.       I 

0.991 

0 

II.O 

0 
359.2 

47-9 

Aug.       4 

0.326 

0 

II0.3 

0 
25.9 

182. 1 

6 

0.988 

12.6 

356.6 

48.2 

9 

0.287 

1 15.2 

27.1 

187,0  1 

II 

0.985 

14-3 

354-2 

48.5 

14 

0.246 

I20.6 

28.6 

187.5 

i6 

0.981 

15.9 

3519 

48.8 

19 

0.202 

126.5 

30.6 

181. 3 

21 

0.977 

17.6 

3497 

49.2 

24 

0.158 

I33-I 

33-3 

166.3 

26 

0.972 

19.2 

347.6 

497 

29 

0.114 

140.5 

37.0 

139-9 

31 

0.966 

20.9 

345.7 

50.2 

31 

0.097 

143.7 

390 

126.2 

Feb.      5 

0.961 

22.6 

343-9 

50.8 

Sept.      2 

o.oSx 

146.9 

41-5 

iii.i 

lO 

0.955 

243 

342.3 

51-5 

4 

0.066 

150.3 

44.6 

94.6 

15 

0.950 

26.0 

341-2 

52.2 

6 

0.052 

153.7 

48.6 

78.0 

20 

0.943 

27.7 

340.4 

530 

8 

0.039 

157.1 

53-6 

61.9 

25 

0.936 

29.5 

339.7 

53-9 

10 

0.029 

160.4 

60.4 

47-1 

Mar.      2 

0.928 

31-3 

3392 

54-9 

12 

0.020 

163.5 

69.9 

34-4 

7 

0.919 

33.1 

338.9 

55.9 

14 

0.015 

166.0 

83.2 

25-3 

12 

0.909 

350 

338.9 

56.9 

16 

0.012 

167.6 

lOI.I 

20.1 

17 

0.899 

36.8 

339-1 

58.1 

18 

O.OII 

167.8 

121.9 

19.3 

22 

0.889 

38.7 

339.5 

594 

20 

0.014 

166.6 

140.9 

235 

27 

0.878 

40.7 

340.2 

60.8 

22 

0.018 

164.3 

155.6 

31.8 

Apr.       I 

0.867 

42.7 

3412 

62.2 

24 

0.026 

161. 3 

166.0 

44-2 

6 

0.855 

44-7 

342.4 

63.8 

26 

0.036 

158. 1 

173.4 

59-1 

II 

0.842 

46.8 

3439 

65-5 

28 

0.049 

154.6 

178.7 

76.1  1 

i6 

0.829 

48.8 

345  5 

67.4 

30 

0.062 

151.2 

183.0 

94-1  ' 

21 

0.815 

50.9 

347-4 

695 

Oct.        2 

0.077 

147-7 

186.2 

112.1  , 

26 

0.801 

530 

349.5 

71.7 

4 

0.093 

144.4 

188.8 

1293 

May      I 

0.786 

552 

351.7 

740 

6 

O.I  10 

141. 1 

190.9 

145.2 

6 

0.770 

57-4 

3540 

76.6 

8 

0.128 

138.0 

192.6 

159  I 

II 

0-753 

596 

356.4 

79.4 

13 

0.174 

130.7 

1959 

186.8 

i6 

0.735 

62.0 

358.9 

82.4 

18 

0.219 

124.2 

198.3 

201.0 

21 

0.716 

64.4 

1-4 

85.6 

23 

0.262 

118.4 

200.1 

206.3 

26 

0.697          .    66.8 

3-8 

89.1 

28 

0.303 

113.2 

201.5 

205.0 

31 

0.677  1           69.3 

6.2 

93.0 

Nov.       2 

0.341 

108.5 

202.6 

199.8 

June      5 

0.656 

71.8 

8.5 

97-3 

7 

0.377 

104.2 

2034 

191.8 

lO 

0.635 

744 

10.6 

101.9 

12 

0.410 

100.3 

204.0 

182.8 

15 

0.613 

77.0 

12.6 

107.0 

17 

0:442 

96.7 

204.3 

1733 

20 

0.590 

79-7 

M-5 

1 12.6 

22 

0.472 

93.3 

204.3 

164.0 

25 

0.566 

82.4 

16.2 

1 18.8 

27 

0.499 

90.1 

204.2 

155.0 

30 

0.541 

85.3 

17.8 

125.5 

Dec.        2 

0.525 

87.0 

203.8 

1460 

July       5 

0.515 

88.3 

19.2 

132.9 

7 

0.550 

84.2 

203.1 

137-6 

10 

0.487 

91.4 

20.5 

140.7 

12 

0.574 

81.5 

202.1 

130.2 

15 

0-457 

94.8 

21.6 

148.7 

17 

0.597 

78.9 

201.0 

123.5 

20 

0.426 

98.4 

22.6 

156.8 

22 

0.619 

76.4 

199.6 

I17.4 

25 

0.395 

102  .t 

23.7 

165.8 

27 

0.639 

73-9 

198.0 

111.8 

30 

0.362 

106.0 

24.8 

174.8 

32 

0.658 

71.6 

196.2 

106.6 

Aug.      4 

0.326 

1 10. 3 

25.9 

182. 1 

NOTATION. 

1 
1 

k  =  the  ratio  of  the  area  of  the  illuminated  portion  of  the  apparei 

at  disk  to 

the  area 

of  the    ; 

entire  apparent  disk  regarded  as  circular. 

1 

1 

/—the  angle  between  the  Sun  and  Earth,  as  seen  from  the  planet. 

0=:  the  angle  which  the  line  joining  the  cusps,  or  extremities  oi 

f  the  illur 

ninated  p 

ortion, 

makes  with  the  meridian. 

1 

Z  =  the  brilliancy  of  the  disk.     The  unit  of  L  is  the  amount  of  ligh 

t  received 

by  an  ey 

e  from 

a  circular  disk  with  the  same  albedo  as  the  planet,  subtending 

\  an  angul 

ar  radius 

of  one     1 

second  of  arc,  situated  at  distance  unity  from  the  Sun,  and  il 

iuminated 

by  the  la 

tter  as 

the  mean  disk  of  the  planet  is  illuminated. 

ILLUMINATED  DISK  OF  MARS,  1903. 
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FOR  WASHINGTON  MEAN  NOON. 


Date. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


I 

TI 
21 

31 

lO 

20 

2 

12 

22 

I 

II 
21 

I 
II 
21 

31 

10 
20 
30 


0.904 
0.907 
0.914 
0.924 

0.937 

0.952 
0.971 
0.987 
0.997 
I.OOO 

0.991 
0.974 

0-953 

0-933 
0.914 

0.900 
0.888 
0.881 
0.875 


0 

0 

1 

35-9 

203.1 

35.3 

202.6 

34-1 

202.0 

32.1 

201.3 

29.2 

200.4 

25.2 

199-3 

19.8 

197.8 

13.0 

194-3 

5.8 

183.4 

3.4 

56.5 

• 

11.2 

31.6 

18.6 

27-3 

24.9 

25-4 

30.0 

24-5 

33-9 

24.0 

36.8 

«3-7 

38.9 

23-5 

40-3  ; 

23.3  . 

41-3 

23.1 

• 

, 

6 


5-2 
6.1 

7-3 

8.9 

10.9 

13.6 
16.5 
19.2 
22.2 

23-4 

22.9 
20.9 
18.5 
15-8 
13.4 

11-5 
9.9 

8.7 
7-7 


Date. 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec 


10 

0.873 

20 

0.873 

30 

0.874 

9 

0.876 

19 

0.879 

29 

0.883 

8 

0.887 

18 

0.892 

28 

a898 

8 

0-903 

18 

0.909 

28 

0.915 

7 

0.922 

17 

0.928 

27 

0.934 

7 

0.940 

17 

0.946 

27 

0.951 

37 

0.956 

31 
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SATELLITES  OF  MARS,  1903. 


APPARENT  ORBITS  OF  THE  SATELUTES  OF  MARS  DURING  THE  OPPOSITION  OF  igoj, 

AS  SEEN  IN  AN  INVERTING   TELESCOPE. 

The  circle  represents  the  disk  of  the  planet  and  is  on  the' same  scale  as  the  orbits. 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION,   1903. 


Phobos. 


d  h 
Mar.   13  13.4  E. 

14  16.2  W. 

15  19.0  E. 

16  21.8  W. 

18  00.6  E. 

19  03- 3  W. 

20  06.1  E. 

21  08.9  W. 

22  II. 7  E. 

23  14.4  W. 

24  17.2  E. 

25  20.0  W. 

26  22.8  E. 

28  01.6  W. 

29  04.4  E. 


d  h 
Mar.   30  07.1  W. 
31  09.9  E. 
Apr.    I  12.7  W. 

2  15.5  E. 

3  18.2  W. 

4  21.1  E. 

5  23.8  W. 

7  02.6  E. 

8  05.4  W. 

9  08.1  E. 

10  10.9  W. 

11  13.7  E. 

12  16.5  W. 

13  19-3  E. 

14  22.0  W. 


d  h 
Apr.   16  00.8  E. 

17  03.6  W. 

18  06.4  E. 

19  09.2  W. 

20  12.0  E. 

21  14.7  W. 

22  17.5  E. 

23  20.3  W. 

24  23.1  E. 

26  01.9  W. 

27  04.7  E. 

28  07.4  W. 

29  10.2  E. 

30  13.0  W. 
May   I  15.8  E. 


Deimos. 


Mar. 


d 
13 
15 
17 
19 
21 


h 

134 
10.8 

08.2 

05.6 

030 


E. 

W. 

E. 

W. 

E. 


Apr. 


23  00.4  W, 

24  21.7  E. 
26  19. 1  W. 
28  16.5  E. 
30  13.9  W. 

I  II. 3  E. 
3  08.7  W. 
5  06.0  E. 
7  03.4  W. 
9  00.8  E. 


a"T 

Apr.   10  22.2  W. 

12  19.6  E. 

14  17.0  W. 

16  14.4  E. 

18  11.8  W. 

20  09.2  E. 

22  06.6  W. 

24  04.0  £. 

26  01.4  W. 

27  22.9  E. 

29  20.3  W. 
May   I  17.7  E. 
3  15.2  W. 
5  12.6  E. 
7  10.0  W. 


Phobos. 


Deimos. 


Date. 


Mar. 
Apr. 


d 

8 

28 

17 


Position  Angle. 


303.6 
301. 1 
297.8 


Distance. 


Date. 


18.3 
20.2 
19.6 


Mar. 
Apr. 


d 

8 

28 

17 


Position  Angle. 


3036 
301. 1 
297.8 


Distance. 


46.0 

50.7 
49  3 


For  Phobos  every  seventh  eastern  and  western  elongation  is  given  and  for  Deimos  every 
third;   the  intermediate  ones  may  be  found  by  adding  the  periodic  time  of  each  satellite. 
Periodic  time  of  Phobos,  7**  39™  I3.85*.     Periodic  time  of  Deimos,  30**  17"  54.86*. 


JUPITER'S  SATELLITES,  1903, 
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s. 


-^s 


APPARENT  ORBITS  OF  THE  SA  TELLITES  OF  JUPITER  IN  igoj, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

{^The  vertical  scale  is  three  times  the  horizontal  one.) 

In  the  above  diagram  the  central  vertical  ellipse  represents  the  disk  of  Jupiter,  elongated 
three  times  in  the  vertical  direction,  and  the  dotted  ellipse  represents  the  orbit  of  Satellite 
V.  The  object  of  the  figure  is  to  facilitate  the  identification  of  satellites  in  cases  where 
the  diagrams  of  configurations  do  not  suffice.  For  example,  if  two  satellites  are  seen 
together  a  reference  to  the  above  figure  will  show  which  is  the  inner  and  which  the  outer 
one  of  the  pair. 

The  ephemeris  of  the  four  outer  satellites  of  Jupiter  is  given  on  pages  486-507,  each 
month  occupying  two  pages,  which  contain  respectively  the  times  of  the  phenomena  and 
the  diagrams  of  the  configurations.  The  latter  are  given  for  each  day,  Jupiter  being 
represented  by  a  light  disk,  0»  ^^  the  center  of  the  page,  and  the  relative  positions  of 
the  satellites  at  the  Washington  time  stated  above  the  diagrams  being  indicated  by  dots. 
The  designation  of  each  satellite  is  shown  by  a  numeral  placed  to  the  right  or  left  of  the 
dot  according  as  the  motion  of  the  satellite  at  the  instant  in  question  is  toward  the  east 
or  toward  the  west — the  motion  being  always  toward  the  numeral.  In  constructing  the 
diagrams  the  latitudes  of  the  satellites  are  always  considered  zero,  except  where  two  or 
more  of  them  chance  to  be  at  nearly  the  same  distance  from  the  planet,  when  they  are 
placed  one  above  the  other  according  to  their  apparent  latitudes.  If  at  the  epoch  of  any 
configuration,  one  or  more  satellites  are  projected  on  the  disk  of  the  planet,  that  phenom- 
enon is  indicated  by  a  light  disk,  Q,  at  the  left-hand  side  of  the  page;  and  if  any  satel- 
lites are  invisible  on  account  of  being  occulted  behind  the  disk  of  the  planet,  or  eclipsed 
by  its  shadow,  that  circumstance  is  indicated  by  a  dark  disk,  0,  at  the  right-hand  side 
of  the  page.  In  both  cases,  the  annexed  numerals  serve  to  point  out  which  satellites  are 
thus  rendered  invisible. 

When  an  observation  is  made  at  a  different  hour  from  that  for  which  the  diagram  is 
constructed,  the  place  of  the  satellite  may  be  found  by  transferring  its  given  position  to 
the  above  diagram,  and  estimating  its  motion  during  the  elapsed  interval  by  means  of  the 
following  table  of — 


MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES. 


I. 
II. 


d   h  m   s 

1  18  28  35.945 

3  13  17  53.735 


V. 


1.769  860  48 

3.554094  16 

d   h   m   s 

o  n  57  27.635 


d   h  m   s 
III.    7  03  59  35.854 

IV.  16  18  05  06.928 

d 
=   0.498  236  52 


7.166  387  20 
16.75355241 
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JUPITER'S  SATELLITES,  1903. 


SATELLITE 

V. 

WASHINGTON  MEAN  TIME  OF   EVERY  TWENTIETH  GREATEST  ELONGATION. 

d 

h 

' 

d 

h 

d 

h 

d 

b 

June 

•  24 

17.2 

E. 

Sept. 

22 

09.1     E. 

une 

24 

11.3   w. 

Sept. 

22 

15.1    w. 

July 

4 

16.4 

E. 

Oct 

2 

08.2     E. 

1 

uly 

4 

10.4    W. 

Oct. 

2 

14.2    W. 

14 

15-5 

E. 

1 

12 

07.3     E.     j 

14 

09.5    w. 

12 

133  w. 

24 

14.6 

E. 

22 

06.4     E. 

24 

08.6   W. 

22 

12.4    w. 

Aug. 

3 

137 

E. 

Nov. 

I 

17.5     E. 

Aug. 

3 

07.7   w. 

Nov. 

I 

11.5    w. 

13 

12.8 

E. 

II 

16.6     E. 

13 

068   w. 

II 

10.6   w. 

23 

11.8 

E. 

21 

15.8     E. 

23 

17.8  w. 

21 

09.8    w. 

Sept. 

2 

10.9 

E. 

1      Dec. 

I 

14.9     E. 

Sept. 

2 

16.9   w. 

Dec. 

I 

09.0   w. 

12 

lo.o 

E. 

1 

II 

14. 1     E. 

12 

16.0  w. 

TI 

08.1    w. 

WASHINGTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 


SATELLITE  I. 


Jan. 


Mar. 


Apr. 


May 


o 

2 

4 
6 


9 
II 

13 

14 

16 

18 


21 
23 

25 
26 

28 

30 

I 

2 

4 
6 

8 
9 

II 

13 

15 
16 

18 

20 
22 

24 
25 

27 

29 
I 
2 

4 
6 

8 
10 
II 

13 


h  m 
18  42.1 
13  12.3 

7  42.6 

2  12.9 

20  43.2 


13.6 
44.0 

14.S 
22  44.9 

17  154 


15 
9 

4 


II  45.7 


II  32.3 
6  02.6 


o 

19 

13 
8 

2 


32.9 
03.2 

334 
03.6 

33.8 


21  04.0 

15  341 

10  04.3 

4  34-4 

23  04.6 


17 
12 

6 

I 

19 


34-6 
04.6 
34.6 
04.7 
34-6 


3 
21 


14  04  5 
8  34.4 

043 

341 
16  04.0 

10  33  7 
5  03.5 
23  33-2 
18  02.8 
12  32.4 

7  02.0 

I  31  5 
20  01. 1 

14  30.5 


May 


June 


July 


15 

17 
18 

20 

22 

24 
25 
27 
29 

31 

2 

3 
5 

7 
9 

10 
12 

14 
16 

18 

19 
21 

23 

25 
26 

28 

30 

2 

3 
5 

7 

9 

II 

12 
14 

16 
18 

19 
21 

23 

25 

26 

28 
30 


h 
9 

3 

21 

16 


m 
00.0 

294 

58.7 
27.9 

57.2 


5 

23 


26.4 

55-5 
18  24.6 

12  537 

7  22.7 

1  517 
20  20.5 

14  49  3 
9  18.0 

3  467 

22  15.3 
x6  43.9 
II  12.5 

5  41  I 
o  09.4 

18  37.8 

13  06.0 

7  34  3 

2  02.4 

20  30.4 


58.4 
26.4 

54-3 
22  22.2 
16  49.9 


14 
9 
3 


II 
5 


17.6 

45-2 

o  12.8 

18  40.3 

13  07.8 


7 

2 


351 
02.3 

20  29.5 

14  56.8 

9  23.8 

3  50.8 
22  17.8 
16  44.7 

n  11.5 


Aug. 


Sept. 


Oct. 


3 

4 
6 

8 

10 
II 

13 
15 

17 

18 
20 
22 

24 
25 

27 
29 

31 

2 

3 

5 

7 
9 

10 

12 

14 
16 

17 
19 
21 

23 
25 

26 

28 
30 

2 
3 
5 

7 
9 

10 
12 

14 
16 


h 

5 
o 

18 

12 

7 

I 
20 

14 
9 
3 


m 
382 

049 
31.6 

58.2 
247 

512 
17.7 
44.1 

36.6 


22  02.8 

16  28.9 

10  55.1 

5  21.2 

23  47-3 


18 

12 

7 


13.3 

39-4 
05.4 

I  31  4 
19  57  4 


14 
8 

3 
21 

16 

10 

4 

23 

17 
12 

6 

I 

19 

14 
8 

2 
21 

15 

10 

4 


23.4 
49  3 

153 

41.2 

07.2 

331 
592 
25.1 

51  I 
17. 1 

433 

093 

35-5 
01.7 

28.0 

54.2 
20.5 
46.8 

13.3 
397 


23  06.3 

17  32  9 
II  59.6 

6  26.3 


Oct. 


Nov. 


Dec. 


18 

^9 

21 

23 
25 

26 
28 
30 

I 
2 

4 
6 

8 

10 

II 

13 
15 

17 
18 

ap 

22 

24 

25 
27 

29 


3 

4 
6 

8 

10 
II 

13 
15 
17 

18 
20 
22 

24 
26 

27 
29 
31 


h   m 

o  531 
19  20.0 

13  471 
8  14.1 

2  41  I 

21  08.3 

15  35  5 
10  02.8 

4  30  2 

22  57.7 


17 
II 

6 

o 

19 


253 
52.9 
20.6 

48.3 
16.2 


13  44  I 

8  12. 1 

2  40.2 

21  08.3 

15  36.5 

ID  04.9 

4  33  2 
23  01.7 
17*30.2 
II  58.8 


6 
o 


8 


23 

17 
12 

6 

I 


17.9 

473 
16.7 

46.2 
157 


275 

56.3 
19  25  I 

13  540 
23.0 


2  52.0  i 

21  21.0 

15  50.2 

10  19  3  , 

4  48.6 


19  45-2 

14  14.8 

8  44.4 
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WASHINGTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 

SATELLITE 

II. 

h       m 

h       m 

h       m 

h       m 

Jan. 

o 

17  457 

May 

12 

10  18.8 

July 

29 

14  "-3 

Oct, 

15 

15  01. 1 

! 

4 

7  IO-9 

15 

23  40.0 

Aug. 

2 

3  21.0 

19 

4    II.O 

7 

20  37.5 

19 

13  00.6 

5 

16  30.4 

22 

17  21.5 

II 

10  o2.g 

23 

2  21.0 

9 

5  39.3 

26 

6  32.6 

M 

23  29.5 

26 

15  40.8 

12 

18  47.9 

29 

19  44-5 

i8 

12  55.2 

30 

5  oo.i 

16 

7  56  I 

Nov. 

2 

8  56.6 

June 

2 

18  19. 1 

19 

21  03.7 

5 

22  09.6 

Mar. 

20 

I  ^3.7 

6 

7  37  6 

23 

10  II. I 

9 

II  22.9 

23 

14  48.9 

9 

20  55.5 

26 

23  18.1 

13 

0  37-4 

27 

4  14.6 

13 

10  13.1 

30 

12  25.0 

16 

13  52.2 

30 

17  39  3 

16 

23  30.1 

Sept. 

3 

I  31  7 

20 

3  08.0 

Apr. 

3 

7  04- 3 

20 

la  46.6 

6 

14  38.3 

23 

16  24.0 

6 

20  28.7 

24 

2  02.5 

10 

3  44.8 

27 

5  410 

10 

9  53  3 

27 

15  17.9 

13 

16  51.4 

30 

18  58.1 

13 

23  17.2 

July 

I 

4  32.8 

17 

5  58.0 

Dec. 

4 

8  16.3 

17 

12  41.2 

4 

17  47.1 

20 

19  04.7 

7 

21  34.8 

21 

2  04.5 

8 

7  00.9 

24 

8  11.8 

II 

10  54.2 

24 

15  27.9 

II 

20  14. 1 

27 

21   19.0 

15 

0  137 

28 

4  50.5 

15 

9  26.7 

Oct. 

I 

10  26.6 

18 

13  34-4 

May 

I 

18  13.2 

18 

22  38.6 

4 

23  34  6 

22 

2  54  9 

' 

5 

7  35-3 

22 

II  50.0 

8 

12  42.9 

25 

16  16.3 

8 

20  57.4 

« 

26 

I  00.9 

12 

I  51.8 

29 

5  37-9 

SATELLITE 

III, 

h       m 

h       m 

b       in 

b       m 

Jan 

2 

II  06.0 

May 

II 

19  28.6 

July 

29 

14   39.2 

Oct. 

16 

3  24.9 

9 

15  33-5 

18 

23  43.7 

Aug. 

5 

18  08.3 

23 

6  54  2 

16 

20  02.3 

•26 

3  55.0 

12 

21    34.0 

30 

10  27.9 

June 

2 

8  02.9 

20 

0  55.6 

Nov. 

6 

14  06.9 

Mar. 

22 

12  42.5 

9 

12  07.3 

27 

4  14  8 

13 

T7  51.0 

29 

17  11.7 

16 

i6  07.8 

Sept. 

3 

7  31  2 

20 

21  40.7 

Apr. 

5 

21  39.0 

23 

20  04.8 

10 

10  46.6 

28 

I  34  9 

13 

2   04.8 

30 

23  57.1 

17 

14  02.0 

Dec. 

5 

5  34- 1 

20 

6  28.7 

July 

8 

3  45.2 

24 

17  18.5 

12 

9  37- 1 

27 

10  50.6 

15 

7  27.9 

Oct. 

I 

20  37.6 

19 

13  440 

May 

4 

15  ii.o 

22 

II  05.9 

8 

23  59  2 

26 

17  55.1 

SATELLITE 

IV. 

h       m 

b        m 

b       m 

b       m 

Jan. 

10 

6  23.1 

May 

25 

2   37.6 

Aug. 

16 

15   11.4 

Nov. 

7 

17  01.6 

June 

10 

21    20.4 

Sept. 

2 

5  33  8 

24 

10  00.5 

Apr. 

4 

14  47-7 

27 

15  14  3 

18 

19  41.6 

Dec. 

II 

4  03.0 

21 

II   13.1 

July 

14 

8   10.5 

Oct. 

5 

10  02.7 

27 

22  58.6 

May 

8 

7  13  0 

31 

0  08.3 

22 

I  03.5 
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WASHINGTON  MEAN 

TIME. 

« 

JANUARY. 

d     h    m       s 

d     h    m       s 

d     h    m       s 

1   14  47 

I. 

Tr. 

In. 

T  22  33  54.0 

I.       Ec. 

Re. 

14     3   18 

I. 

Sh. 

Eg.     1 

15  36 

I. 

Sh. 

In. 

23  30  370 

II.       Ec. 

Re. 

21   35 

I. 

Oc. 

Dis.    ' 

17  07 

I. 

Tr. 

Eg. 

8  16  49 

I.       Tr. 

In. 

22   02 

II. 

Oc. 

Dis. 

17  56 

I. 

Sh. 

Eg. 

17  31 

I.       Sh. 

In. 

16     0  28  42.9 

I. 

Ec. 

Re. 

18  31 

IV. 

Tr. 

In. 

19  09 

I.       Tr. 

Eg. 

2   08    48.3 

II. 

Ec. 

Re. 

23  27 

IV. 

Tr. 

Eg. 

19  51 

I.       Sh. 

Eg. 

18    52 

I. 

Tr. 

In. 

2     2  21 

IV. 

Sh. 

In. 

9  13  42 

III.       Oc. 

Dis. 

19    27 

I. 

Sh. 

In. 

7  13 

IV.* 

Sh. 

Eg. 

13  52 

II.      Tr. 

In. 

21    12 

I. 

Tr. 

Eg. 

9  15 

III. 

Oc. 

Dis. 

14  04 

I.       Oc. 

Dis. 

21    47 

I. 

Sh. 

Eg. 

II  04 

II. 

Tr. 

In. 

15  15 

II.      Sh, 

In. 

16  16  05 

I. 

Oc. 

Dis. 

12  02 

12  39 

13  59 

I. 
II. 
II. 

T 

Oc. 
Sh. 
Tr. 

Dis. 

In. 

Eg. 

16  47 

17  02  36.0 

18  08 

II.      Tr. 

I.      Ec. 

II.      Sh. 

Eg. 
Re. 

Eg. 

16  41 

17  50 

18  II 

II. 

II. 

III. 

Tr. 
Sh. 
Oc. 

In. 
In. 
Dis. 

15  07  44.1 

I. 

II. 

Ec. 
Sh. 

Re. 
Eg. 

20  06  46.5 

III.       Ec. 

Re. 

18  57  23.4 

I. 

Ec. 

Re. 

15  33 

10    3  55 

IV.      Oc. 

Dis. 

19  36 

II. 

Tr. 

Eg. 

16  06  13.6 

III. 

Ec. 

Re. 

8    9  17 

10  05 

11  38 

12  25 

I. 

Tr. 

In. 

8  51 

IV.      Oc. 

Re. 

20  43 

II. 

Sh. 

Eg: 

I. 

Sh. 

In. 

10  26  46.4 

IV,       Ec. 

Dis. 

17    0  07  21.8 

III. 

Ec. 

Re. 

I. 

Tr. 

Eg. 

II  19 

I.       Tr. 

In. 

13  22 

I. 

Tr. 

In. 

I. 

Sh. 

0 

Eg. 

12  CO 

13  40 

I.       Sh. 
I.      Tr. 

In. 
Eg. 

13  56 

15  42 

I. 
I. 

Sh. 
Tr. 

In. 
Eg. 

4    5  43 

II.* 

Oc. 

Dis. 

6  33 

I* 

Oc. 

Dis. 

14  20 

I.      Sh. 

Eg. 

16  16 

I. 

Sh. 

Eg. 

9  36  26.9 

I. 

Ec. 

Re. 

15  05  034 

IV.      Ec. 

Re. 

18  10  36 

I. 

Oc. 

Dis. 

ID  10  55.7 

II. 

Ec. 

Re. 

11    «  34 

I.       Oc. 

Dis. 

II  28 

11. 

Oc. 

Dis. 

5    3  4S 

I. 

Tr. 

In. 

8  35 

II.       Oc. 

Dis. 

13  26  04.2 

I. 

Ec. 

Re. 

II  31  175 

I.      Ec. 

Re. 

15  21 

IV. 

Tr. 

In. 

4  34 

I. 

Sh. 

In. 

6  08 

I.* 

Tr. 

Eg. 

12   49   lO.O 

II.       Ec. 

Re. 

15  27  18.4 

II. 

Ec. 

Re. 

6  54 

L* 

Sh. 

Eg. 

la  5  50 

I.*     Tr. 

In. 

20  17 

IV. 

Tr. 

Eg. 

23  25 

III. 

Tr. 

In. 

6  29 

I.*     Sh. 

In. 

20  35 

IV. 

Sh. 

In. 

6    0  28 

II. 

Tr. 

In. 

8  10 

I.       Tr. 

Eg. 

19     I  26 

IV. 

Sh. 

Eg. 

8  49 

I.       Sh. 

Eg. 

7  53 

I. 

Tr. 

In. 

I  03 

I. 

Oc. 

Dis. 

I  57 

II. 

Sh. 

In. 

13     3  04 

I.       Oc. 

Dis. 

8  25 

I. 

Sh. 

In. 

2  28 

III. 

Sh. 

In. 

3  16 

II.       Tr. 

In. 

10  13 

I. 

Tr. 

Eg. 

3  08 

III. 

Tr. 

Eg. 

3  55 

III.      Tr. 

In. 

10  45 

I. 

Sh. 

Eg. 

3  23 

II. 

Tr. 

Eg. 

4  33 

II.       Sh. 

In. 

20    5  06 

I. 

Oc. 

Dis. 

6  00  00.0 

I.*     Ec. 

Re. 

6  05 

II.* 

Tr. 

In. 

4  05  10.5 

I. 

Ec. 

Re. 

4  50 

II. 

Sh. 

Eg. 

6  II 

II.*     Tr. 

Eg. 

7  08 

II. 

Sh. 

In. 

6  09 

III.* 

Sh. 

Eg. 

6  30 

III.*     Sh. 

In. 

7  54  45-5 

I. 

Ec. 

Re. 

22  18 

I. 

Tr. 

In. 

7  25 

II.      Sh. 

Eg. 

8  25 

III. 

Tr. 

In. 

23  03 

I. 

Sh. 

In. 

7  38 

III.       Tr. 

Eg. 

9  00 

II. 

Tr. 

Eg. 

10  II 

III.       Sh. 

Eg. 

ID   00 

II. 

Sh. 

Eg. 

7    0  39 

I. 

Tr. 

Eg. 

I  23 

I. 

Sh. 

Eg. 

14    0  21 

I.       Tr. 

In. 

10    32 

III. 

Sh. 

In. 

19  10 

II. 

Oc. 

Dis. 

0  58 

I.       Sh. 

In. 

12   08 

III. 

Tr. 

Eg. 

19  33 

I. 

Oc. 

Dis. 

2  41 

I.       Tr. 

Eg. 

14    12 

III. 

Sh. 

Eg. 

TH] 

E  SATELLITES  OF 

JUPITER 

AR] 

E  NOT  VISIBI 

.E  FROM  JANUARY 

21  UNTIL  MAR< 

CH 

19, 

]=: 

JUPITER 

BEING  TOO  NEAR 

TO  THE  SUN. 

1 

Note. — In.,  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Ec,  eclipse. 

Oc,  denotes  occuttation;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 


JANUARY. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope, 


I 


r 


III 


r 


II. 


r 


IV. 


d 


X 


Configurations  at  &^  ocF^  for  an  Inverting  Telescope. 


Day. 


West. 


East 


o 


4* 


•2 


I- 4*    '3     O 


2* 


4* 


2* 


o 


I* 


"3 


4* 


■lO 


•3 


•2( 


5   Oi*4' 


O 


9* 


'4 


o 


•I 


•4 


3* 


•2        I* 


8 


•3 


g 
o 


lO 


_4 •» 

2' 


o 
o 


2' 


J.  .^ 


•4< 


II 


o 


•4 


•3 


12 


Oi- 


o 


'2   3* 


I3  102-  03- 


o  -I 


•4 


14 


3*        '2 


o 


•4 


15 


i    i6 


•31" 


O 

o 


•2  "I 


4* 


4' 


17 


2' 


O 


•8 


l8 


O 


4' 


19 


4' 


o  I- 


3* 


20 


4' 


02'3* 


"II 


21 


22 


O 

b 


23  ! 


O 


24 


25 


26 


o 
o 
o 


27  1 


o 


28 


o 


29 


o 


30 


o 


31 


o 
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WASHINGTON  MEAN  TIME. 


MARCH. 


THE  SATELLITES  OF  JUPITER 


ARE  NOT  VISIBLE  UNTIL  MARCH  19, 


JUPITER  BEING  TOO  NEAR  TO  THE  SUN, 


d     h    m      s 
19     o  18  II 

15  24  21.4 

18   12 

22  58  26.3  I     I 
30     2  50  I 


12  42 

13  13 
15  02 

15  32 
«1     9  52  53.3 

12  42 

17  08 

18  12 

19  59 
21  04 


22  7  10 

7  43 

8  45  30.5 

9  30 
10  03 

14  30 

23  4  21  27.3 

7  12 
12  16  31.9 
16  15 


II 


II 


Tr. 
Ec. 
Oc. 
Ec. 
Oc. 

Sh. 
Tr. 
Sh. 
Tr. 
Ec 

Oc. 

Sh. 
Tr. 
Sh. 
Tr. 

Sh. 
Tr. 
Ec. 
Sh. 
Tr. 

Oc. 
Ec. 
Oc. 
Ec. 
Oc. 


Eg. 

Dis. 

Re. 

Dis. 

Re. 

In. 
In. 

Eg 
Eg. 
Dis. 

Re. 

In. 

In. 

Eg. 

Eg. 

In. 

In. 

Dis. 

Eg. 

Eg. 

Re. 

Dis. 

Re. 

Dis. 

Re. 


d      h    m       8 

24  I   39 

2  14 

3  59 

4  33 

22  49  58.6 

25  I  43 

6  26 

7  37 
9  16 

10  29 

20  08 
20  44 
22  27 

22  43 

23  04 

26  I   II 

2  19 

4  46 

17  18  34.5 

20  13 

21  33 

27  I  35  14.5 

^  13 

3  35 

5  40 


I. 
I. 
I. 
I. 
I. 

I. 
II. 
II. 
II. 
II, 

I. 
I. 
I. 
III. 
I. 

III. 
III. 
III. 

I. 

I. 

IV. 

II. 

IV. 

IV. 

II. 


Sh. 
Tr. 
Sh. 
Tr. 
Ec. 

Oc. 
Sh. 
Tr. 
Sh. 
Tr. 

Sh. 
Tr. 
Sh. 
Sh. 
Tr. 

Tr. 
Sh. 
Tr. 
Ec. 
Oc. 

Sh. 
Ec. 
Sh. 
Tr. 
Oc. 


In. 

In. 

Eg. 

Eg. 
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NoTB.— In.,  denotes  ingress,  Eg.,  egress,  Dis..  disappearance:  Re  ,  reappearance;  Ec.  eclipse. 

Oc.  denotes  occuttation;  Tr.  transit  of  the  satellite.  Sh..  transit  of  the  shadow;  "Visible  at  Washington. 
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A. 

^^^ 

WASHINGTON  MEAN  TIME. 

■• 

AUGUST. 

Phases 

of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 

I. 

d 

0 

III.      d    '  ( 

* 

0 

kJ 

^  • 

1 

II. 

d 

0 

IV                 i 

Q 

^ 

^^-    d       1  \ 

*    .    * 

^ 

Configurations  at  12^  jo™  for  an  Inverting  Telescope. 

'Day. 

West. 

East 

I 

•2                         0              *i       3' 

.     "4 

2 

, 

I*  3*             0                 '2 

•4 

3 

3-                                            0 

•4 

1 
4 

•3               2*                -I                0 

4' 

5 

.3*        0        I- 

4' 

» 

6 

0                                        % 

4* 

-!• 

7  02- 

I-     0                      4- 

•3 

8| 

•2                  4*     0            *i             3* 

9 

4'                 I*       3*       0              '2 

10 

4 

3*                                                0                  I*  2* 

II 

4* 

•3                       2-         -I                    0 

,   12 

•4 

•3 '2           0            I* 

13 

•4. 

•I    0                            '3  '2 

1  14  Oi- 

02- 

•4                                                           0 

•3 

ls 

•4    '2                                   0          •!                                3' 

1  16  Os" 

I-              -iO           -2 

17 

3*                                                    0                        •!     2-  -4 

18! 

•3                              2-  -I                    0 

•4 

19 

•3-2                    0                 I' 

•4 

20: 

•I         0                    '3      '2 

•4 

'  21 ' 

Ol-2- 

•3 

4" 

22 

2-                                       0    'I 

3*                         4- 

'23 
24 1 

I* 

3* 

0  3'*2 

4* 

0          4*    *i        2- 

25 

•3                        %               0 

26 

4'                      '3   '2                   0               I' 

1  271 

4- 

•I            0             *3        '2 

28       i) 

V 

0     I*2' 

•3 

29 

•4      . 

2-                                       0 

3* 

'!• 

1  30 

•4 

I-      0      3- 

-2« 

31 

1                                        •43-0           -I           2*                                                                1 

uvv 

u 

UX±. 

L  rj  i\  p   021. 

X  rji 

ilJXl 

.X!iD, 

IVVO. 

WASHINGTON  MEAN 

TIME. 

1 

SEPTEMBER. 

d     h    m       s 

d     h    m       8 

d     b    m      s 

1 

1     2  51 

I. 

Sh. 

In. 

10  15  49 

IV.* 

Sh. 

Eg. 

21     5   13 

III. 

Tr. 

Eg.      ' 

3  08 

I. 

Tr. 

In. 

20  33 

I. 

Oc. 

Dis. 

6  18 

III. 

Sh. 

Eg.     , 

5  09 

I. 

Sh. 

Eg. 

22   50 

I. 

Oc. 

Re. 

II  08 

I.* 

Oc. 

Dis.  ; 

5  15 

II. 

Sh. 

In. 

11    17   42 

I. 

Sh. 

In. 

13  39  35  0 

I.* 

Ec. 

Re. 

5  25 

I. 

Tr. 

Eg- 

17   42 

I. 

Tr. 

In. 

22    8  18 

I.* 

Tr. 

In.      ' 

5  51 
8  00 

8  31 

II. 

II.* 

IL* 

Tr. 
Sh. 
Tr. 

In. 
Eg. 

Eg. 

20  00 

20  00 

21  12 

I. 

I. 

II. 

Tr. 
Sh. 
Sh. 

Eg. 
Eg. 
Iq. 

8  34 
10  35 

I.* 
I.* 

Sh. 
Tr. 

1 
In. 
Eg. 

2    0  09  28.7 
1  32  03.5 

I. 
IV. 

Ec. 
Ec. 

Dis. 
Dis. 

21    14 

23  54 

II. 
II. 

Tr. 
Tr. 

In 
Eg. 

10  52 

12  37 

13  10 

I.* 
II.* 

IL* 

Sh. 
Tr. 
Sh. 

Eg. 
In. 
In.      1 

2  40 

I. 

Oc. 

Re. 

23  57 

II. 

Sh. 

Eg. 

^ J  A'» 

•            1 

6  57 

IV. 

Oc. 

Re. 

12  14  59 

I* 

Oc. 

Dis. 

15  17 

IL* 

Tr. 

Eg.     i 

21   19 

I. 

Sh. 

In. 

17  15  45.2 

I. 

Ec. 

Re. 

15  54 

IL 

Sh. 

Eg. 

1 

21  33 

I. 

Tr. 

In. 

18  12  08 

I.* 

Tr. 

In. 

23     5  35 

I. 

Oc. 

Dis. 

23  37 

I. 

Sh. 

Eg. 

*  12  II 

I.* 

Sh. 

In. 

8  08  26.2 

L* 

Ec. 

Re. 

23  46  04.3 

II. 

Ec. 

Dis. 

14  25 

I.* 

Tr. 

Eg. 

24    2  44 

I. 

Tr. 

In.      , 

23  50 

I. 

Tr. 

Eg. 

14  29 

I* 

Sh. 

Eg. 

3  03 
5  01 

I. 

I. 

I. 

IL* 

Sh. 
Tr. 
Sh. 
Oc. 

In. 

Eg. 

Eg. 
Dis. 

8    2  52 
5  04  40.9 

II. 
III. 

Oc. 

Ec. 

Re. 

Dis. 

15  31 

18  17  12.9 

II.* 
II. 

Oc. 

Ec. 

Dis. 
Re. 

9  04 

III.* 

Oc. 

Re. 

22  49 

HI. 

Tr. 

In. 

5  21 

6  51 

18  38  09.2 

I. 

Ec. 

Dis. 

23  00 

III. 

Sh. 

In. 

10  10  20.4 

IL* 

Ec. 

Re.     I 

21  06 

I. 

Oc. 

Re. 

14     I  56 

III. 

Tr. 

Eg. 

4  15  48 

I.* 

Sh. 

In. 

2  17 

III. 

Sh. 

Eg. 

15  44 

III.* 

Oc 

Dis. 

15  59 

I.* 

Tr. 

In. 

9  24 

I.* 

Oc. 

Dis. 

20  14  24.9 

III. 

Ec. 

Re.     ' 

18  06 

I. 

Sh. 

Eg. 

II  44  28.6 

I* 

Ec. 

Re. 

26     0  01 

I. 

Oc. 

Dis. 

18  16 

I. 

Tr. 

Eg. 

16     6  34 

I. 

Tr. 

In. 

2  37  10. 1 

I. 

Ec. 

Re. 

_         1 

18  34 

II. 

Sh. 

In. 

6  40 

I. 

Sh. 

In. 

21   10 

.    I. 

Tr. 

In. 

18  59 
21  19 
21  39 

6  13  06  57.3 

II. 
II. 
II. 

I.* 

Tr. 
Sh. 
Tr. 

Ec. 

In. 
Eg. 

Eg. 

Dis. 

8  51 
8  58 

10   21 
10   31 

I.* 

I.* 

II.* 

II.* 

Tr. 
Sh. 
Tr. 

Sh. 

Eg. 
Eg. 
In. 

In. 

21  32 
23  27 

23  49 
26     I  45 

I.. 
I. 
I. 
II. 

Sh. 
Tr. 
Sh. 
Tr. 

In.      ' 
Eg. 
Eg. 
In. 

15  32 

I.* 

Oc. 

Re. 

13  01 

II.* 

Tr. 

Eg. 

1  J 

2  29 

IL 

Sh. 

In. 

6  10  16 

I.* 

Sh. 

In. 

13    16 

II.* 

Sh. 

Eg. 

^ 

1 

10  25 

I.* 

Tr. 

In. 

18     3  51 

I. 

Oc. 

Dis. 

4  26 

IL 

Tr. 

Eg.     . 

12  34 

1.* 

Sh. 

Eg. 

6  13  i8.2 

I. 

Ec. 

Re. 

5  13 

IL 

Sh. 

Eg. 

12  42 

I.* 

Tr. 

Eg. 

17     I  00 

I. 

Tr. 

In. 

18  27 

I. 

Oc. 

Dis. 

13  03  42.6 

II.* 

Ec. 

Dis. 

I  08 

I. 

Sh. 

In. 

21   06  OI.O 

I. 

Ec. 

Re. 

15  58 

II.* 

Oc. 

Re. 

3  17 

I. 

Tr. 

Eg. 

27     2  48 

IV. 

Tr. 

In. 

18  58 

19  34 

III. 
III. 

Sh. 
Tr. 

In. 
In. 

3  26 

4  38 

I. 
II. 

Sh. 
Oc. 

Eg. 
Dis. 

5  56 

6  26 

• 

IV. 

IV.* 

Tr. 
Sh. 

Eg.     • 
In. 

22  17 

III. 

Sh. 

Eg. 

7  34  51.5 

11* 

Ec. 

Re. 

9  59 

IV.* 

Sh. 

Eg. 
In.      1 

22  40 

III. 

Tr. 

Eg. 

12  28 

III* 

Oc. 

Dis. 

15  36 

L* 

Tr. 

T    7  35  40.7 

I.* 

Ec. 

Dis. 

16  13  38.3 

III* 

Ec. 

Re. 

16  00 

I. 

Sh. 

In.      1 

9  58 

I* 

Oc. 

Re. 

22  16 

I. 

Oc. 

Dis. 

J 

8    4  45 

I. 

Sh. 

In. 

18    0  42  00.5 

I. 

Ec. 

Re. 

17  53 

I. 

Tr. 

Eg.  : 

4  51 

I. 

Tr. 

In. 

18  14 

IV. 

Oc. 

Dis. 

18  18 

I. 

Sh. 

£?• 

7  03 

I. 

Sh. 

Eg. 

19  26 

I. 

Tr. 

In. 

19  58 

II. 

Oc 

Dis. 

7  08 

I. 

Tr. 

Eg. 

19  37 

I. 

Sh. 

In. 

23  28  09.6 

II. 

Ec. 

Re. 

7  53 

II.* 

Sh. 

In. 

21  43 

I. 

Tr. 

Eg. 

28     5  22 

III. 

Tr. 

In. 

8  06 

II.* 

Tr. 

In. 

21  55 

I. 

Sh. 

Eg. 

7  04 

IIL* 

Sh. 

In. 

10  38 

11* 

Sh. 

Eg. 

23  09  38.2 

IV. 

Ec. 

Re. 

»             w 

8  31 

III.* 

Tr. 

Eg. 
Eg. 

10  46 

II.* 

Tr. 

Eg. 

23  29 

II. 

Tr. 

In. 

10  19 

IIL* 

Sh. 

9    2  04  30.3 

I. 

Ec. 

Dis. 

23  50 

II. 

Sh. 

In. 

12  53 

L* 

Oc 

Dis. 

4  24 

I. 

Oc. 

Re. 

19     2  09 

II. 

Tr. 

Eg. 

15  34  47-4 

L* 

Ec. 

Re. 

23  14 

I. 

Sh. 

In. 

2  35 

II. 

Sh. 

Eg. 

•^        •^    V          ■  »         ■ 

23  17 
10     I   32 

I. 
I. 

Tr. 
Sh. 

In. 
Eg. 

16  42 

19  10  50.0 

I. 
I. 

Oc. 
Ec. 

Dis. 
Re. 

29  10  02 

10  29 

L* 
L* 

Tr 

Sh 

In. 
In. 

I  34 

I. 

Tr. 

Eg. 

20  13  52 

I.* 

Tr. 

In. 

12  19 

I. 

T     # 

Tr. 

Eg. 

2  21  22.4 

II. 

Ec. 

Dis. 

14  06 

I* 

Sh. 

In. 

12  47 

I. 

Sh 

Eg. 

5  05 

II. 

Oc. 

Re. 

■ 

16  09 

I.* 

Tr. 

Eg. 

14  52 

II. 

Tr. 

In. 

9  06  07.4 

Ill* 

Ec. 

Dis. 

16  23 

I. 

Sh. 

Eg. 

15  48 

IL 

Sh. 

In, 

12  07 

IV.* 

Sh. 

In. 

17  44 

II. 

Oc. 

Dis. 

17  34 

II. 

Tr. 

Eg. 

12  20 

III.* 

Oc 

Re. 

20  52  34-7 

II. 

Ec. 

Re. 

18  31 

IL 

Sh 

Eg. 

12  47 

IV.* 

Tr 

In. 

21     2  05 

III. 

Tr. 

In. 

30    7  19 

L* 

Oc 

Dis. 

15  40 

IV.* 

Tr. 

Eg. 

3  02 

III. 

Sh. 

In. 

10  03  40.0 

L* 

Ec 

Re. 

1 

NoTB. — In.,  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Ec,  eclipse. 

Oc,  denotes  occultation;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  WashinKto' 
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WASHINGTON  MEAN  TIME. 


SEPTEMBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


r 

* 


III. 


* 


II. 


r 


IV. 


r 
* 


Configurations  at  ii^  jo^  for  an  Inverting  Telescope. 


»Day. 


West. 


East 


3* 


•4    I'     2*         O 


•3      -2 


O       -4         -I 


I* 


O       '3  '2 


•4 


O  I*2- 


•3 


2* 


•I   o 


'4 


6  Oi- 


71 


•2  o 


3' 


4* 


3' 


o    -I 


•2 


4* 


8 


3' 


!•         2-     O 


iol04' 


II 


'  21 1 
^4 


■3        '2 


o 


•I  4- 


o 


•2 


•31 


4' 


o 


I-  2' 


•3 


12 

4* 

2' 

•I 

0 

3* 

13                  4' 

3- 

•2 

Oi- 

0 

3- 

14!       4' 

'2 

'!• 

15  02-     -4 

3' 

1* 

0 

•I 

16: 

•4 

•3 

•2 

0 

17 

•4 

I- 

•30 

•2 

18  i 

•4 

0 

I'     2'            '3 

19  1 

2* 

'I 

•  0 

•4 

3- 

i  20; 

•2 

0 

!•                3' 

•4 

3-  O 


•2 


•4  •! 


3" 


I-     02* 


•4 


•3  "2 


o      -I 


4' 


I*         "3       O       '2 


4' 


25 

0                       'I      2'  '3 

4' 

26 1 

2-1                 0                  4' 

•3 

27 

•2    4*           0          '•                3' 

28! 

1 

4* 

3-1       0    .                               -2 

29  Oi' 

4' 

3' 

0        2- 

30          4- 

•3 

2- 

0         "I 
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WASHINGTON  MEAN 

TIME. 

i 

OCTOBER. 

d  h  m   & 

d  h  m   8 

d  h  m   s  ( 

1  4  28 

I. 

Tr. 

In. 

12  0  30 

II. 

Oc. 

Dis. 

%%     9  46 

I.* 

Tr. 

In. 

4  58 

I. 

Sh. 

In.  < 

4  40  01.9 

II. 

Ec. 

Re. 

xo  43 

I.* 

Sh. 

In.   ' 

6  45 

I.* 

Tr. 

Eg- 

12  03 

III.* 

Tr. 

In. 

II  27  42.6 

IV.* 

Ec. 

Re 

7  16 

I* 

Sh. 

Eg. 

15  07 

III. 

Sh. 

In. 

12  04 

I.* 

Tr. 

Eg. 

9  06 

II.* 

Oc. 

Dis. 

15  16 

III. 

Tr. 

Eg. 

13  01 

I.* 

Sh. 

Eg. 

12  46  03.0 

II.* 

Ec. 

Re. 

16  24 

I. 

Oc. 

Dis. 

16  00 

II. 

Oc. 

Dis. 

19  02 

III. 

Oc. 

Dis. 

18  20 

III. 

Sh. 

Eg. 

20  34  35-4 

II. 

Ec. 

Re. 

a  0  15  55.4 

III. 

Ec. 

Re. 

19  25  28.1 

I. 

Ec. 

Re. 

23  5  17 

III. 

Oc. 

Dis. 

I  45 

I. 

Oc. 

Dis. 

13  13  32 

I* 

Tr. 

In. 

7  05 

I* 

Oc. 

Dis. 

4  32  25.4 

I. 

Ec. 

Re. 

14  19 

I* 

Sh. 

In. 

8  32 

III.* 

Oc. 

Re. 

22  54 

23  26 

8  I  II 

T    A  A 

I. 
I 

Tr. 
Sh 

In. 
In 

15  50 

I. 

Tr. 

Eg. 

9  19  31.6 

III.* 

Ec. 

Dis. 

I 

T 

Tr. 
Sh. 
Tr. 
Sh. 

XJhI. 

Eg. 
Eg. 
In. 
In. 

16  37 

I. 

Sh. 

Eg. 

10  18  40.6 

I* 

Ec. 

Re. 

17  19 

IV. 

Tr. 

In. 

12  19  49.6 

III.* 

Ec. 

Re. 

•  I  44 

4  01 

5  07 

J.. 

II. 

,  II. 

19  28 

20  40 

II. 
IV. 

Tr. 

Tr. 

In. 
Eg. 

24  4  13 
5  12 

I. 
I. 

Tr. 
Sh. 

In. 
In. 

6  43 

II.» 

Tr. 

Eg. 

21  04 

II. 

Sh. 

In. 

6  31 

I.* 

Tr. 

Eg. 

7  50 

II." 

Sh. 

Eg. 

22  II 

II. 

Tr. 

Eg 

7  30 

I.* 

Sh. 

Eg. 

m       90 

20  12 

I. 

Oc. 

Dis. 

23  47 

II. 

Sh. 

Eg. 

II  01 

II.* 

Tr. 

In. 

23  01  17.3 

I. 

Ec. 

Re. 

14  0  47 

IV. 

Sh. 

In. 

13  oa 

II.* 

Sh. 

In. 

4  17  20 

I. 

Tr. 

In. 

4  10 

IV. 

Sh. 

Eg. 

13  44 

II.* 

Tr. 

Eg. 

17  55 

I. 

Sh. 

In. 

10  51 

I.* 

Oc. 

Dis. 

15  44 

II. 

Sh. 

Eg. 

ig  38 

I. 

Tr. 

Eg. 

13  54  23.2 

I* 

Ec. 

Re. 

26  I  32 

I. 

Oc. 

Dis. 

20  13 

I. 

Sh. 

Eg. 

16  7  59 

I.* 

Tr. 

In. 

4  47  35-6 

I. 

Ec.  • 

Re. 

22  14 

II. 

Oc. 

Dis. 

8  48 

I.* 

Sh. 

In. 

22  40 

I. 

Tr. 

In. 

6  2  03  59.0 

II. 

Ec. 

Re. 

10  16 

I." 

Tr. 

Eg. 

23  41 

I. 

Sh. 

In. 

8  24 

IV.* 

Oc. 

Dis. 

II  06 

I.- 

Sh. 

Eg. 

26  0  58 

I. 

Tr. 

Eg. 

8  40 

III.* 

Tr. 

In. 

13  40 

11* 

Oc. 

Dis. 

I  58 

I. 

Sh. 

Dis. 

II  06 

III.» 

Sh. 

In. 

17  58  10.6 

II. 

Ec. 

Re. 

5  " 

II. 

Oc. 

II  41 

IV.* 

Oc. 

Re. 

16  I  48 

III. 

Oc. 

Dis. 

9  52  48.1 

11* 

Ec. 

Re. 

II  52 

III.* 

Tr. 

Eg. 

5  02 

III. 

Oc. 

Re. 

19  00 

III. 

Tr. 

In. 

14  08  25.5 

IV.  • 

Ec. 

Dis. 

5  17  16.2 

III. 

Ec. 

Dis. 

19  59 

I. 

Oc. 

Dis 

14  19 

III.* 

Sh. 

Eg. 

5  18 

I. 

Oc. 

Dis. 

22  16 

III. 

Tr. 

Eg. 

14  38 

I.* 

Oc. 

Dis. 

8  18  44.0 

III.* 

Ec. 

Re. 

23  12 

III. 

Sh. 

In. 

17  18  27.9 

IV. 

Ec. 

Re. 

8  23  II. 2 

I.* 

Ec. 

Re. 

23  16  26.6 

I. 

Ec. 

Re. 

17  30  05.0 

I. 

Ec. 

Re. 

17  2  25 

I. 

Tr. 

In. 

27  2  23 

III. 

Sh. 

Eg. 

6  II  46 

I.* 

Tr. 

In. 

3  17 

I. 

Sh. 

In. 

17  07 

I. 

Tr. 

In. 

12  24 

I.* 

Sh. 

In. 

4  43 

I. 

Tr. 

Eg. 

18  10 

I. 

Sh. 

In. 

14  04 

I.* 

Tr. 

Eg. 

5  34 

I. 

Sh. 

Eg. 

19  25 

I. 

Tr. 

Eg. 

14  42 

I.* 

Sh. 

Eg. 

8  39 

II.* 

Tr. 

In. 

20  27 

I. 

Sh. 

Eg. 

17  <x^ 

II. 

Tr. 

In. 

10  24 

II.* 

Sh. 

In. 

28  0  13 

II. 

Tr. 

In. 

18  26 

II. 

Sh. 

In. 

II  22 

11* 

Tr. 

Eg. 

2  21 

II. 

Sh. 

In. 

19  51 

II. 

Tr. 

Eg. 

13  06 

II.* 

Sh. 

Eg. 

2  56 

II. 

Tr. 

Eg. 

21  09 

II. 

Sh. 

Eg. 

23  44 

I. 

Oc. 

Dis. 

5  03 

II. 

Sh. 

H 

7  9  05 

I.* 

Oc. 

Dis. 

18  2  52  05.6 

I. 

Ec. 

Re. 

14  27 

I. 

Oc. 

Dis. 

II  58  58.9 

I.* 

Ec. 

Re. 

20  52 

I. 

Tr. 

In. 

17  45  23.4 

I. 

Ec. 

Re. 

8  6  13 

I.* 

Tr. 

In. 

21  46 

I. 

Sh. 

In. 

29  II  34 

I* 

Tr. 

In. 

6  53 

I* 

Sh. 

In 

23  10 

I. 

Tr. 

Eg. 

12  39 

I.* 

Sh. 

In. 

8  30 

I.* 

Tr. 

Eg. 

19  0  03 

I. 

Sh. 

Eg. 

13  52 

I 

Tr. 

Eg. 

9  10 

I.* 

Sh. 

Eg. 

2  49 

II. 

Oc. 

Dis. 

14  56 

I. 

Sh. 

Ej. 

II  22 

II.* 

Oc. 

Dis. 

7  16  18.4 

II.* 

Ec. 

Re. 

18  23 

II. 

Oc. 

Dis. 

15  22  00.0 

II. 

Ec. 

Re. 

15  29 

III. 

Tr. 

In. 

23  II  13.3 

II. 

Ec. 

Re. 

22  23 

III. 

Oc. 

Dis. 

18  II 

I. 

Oc. 

Dis. 

80  8  40 

IV.* 

Tr. 

In. 

»  3  31 

I. 

Oc. 

Dis. 

18  44 

III. 

Tr. 

Eg. 

8  50 

III.* 

Oc. 

Dis. 

4  17  07.6 

III. 

Ec. 

Re. 

19  10 

III. 

Sh. 

In. 

8  54 

I.» 

Oc. 

Dis. 

6  27  45.8 

I.* 

Ec. 

Re. 

21  20  55.6 

I. 

Ec. 

Re. 

12  06 

III* 

Oc. 

Re.  1 

10  0  40 

I. 

Tr. 

In. 

22  21  «^ 

III. 

Sh. 

Eg. 

12  13 

IV.* 

Tr. 

Eg.  1 

I  22 

I. 

Sh. 

In. 

30  15  19 

I. 

Tr. 

In. 

12  14  13.4 

I* 

Ec. 

Re. 

2  57 

I. 

Tr. 

Eg. 

16  14 

I. 

Sh. 

In. 

13  21  44.4 

III* 

Ec. 

Dis.  1 

3  39 

I. 

Sh. 

Eg. 

17  37 

I. 

Tr. 

Eg. 

16  20  51.2 

III. 

Ec. 

Re. 

6  18 

II.* 

Tr. 

In. 

18  32 

I. 

Sh. 

Eg. 

19  08 

IV. 

Sh. 

In. 

7  45 

II.* 

Sh. 

In. 

21  50 

II. 

Tr. 

In. 

22  21 

IV 

Sh. 

Eg. 

9  01 

II.* 

Tr 

Eg. 

23  43   • 

II. 

Sh. 

In. 

31  6  02 

I.- 

Tr. 

In. 

10  28 

II.* 

Sh. 

Eg. 

21  0  33 

II. 

Tr. 

Eg. 

7  07 

I.* 

Sh. 

In   1 

21  58 

I. 

Oc. 

Dis. 

2  25 

II. 

Sh. 

Eg. 

8  20 

I.' 

Tr. 

Eg. 

11  0  56  39.1 

I. 

Ec. 

Re. 

12  38 

I.* 

Oc. 

Dis. 

9  25 

I.* 

Sh. 

Eg. 

19  06 

I. 

Tr. 

In. 

15  49  513 

I. 

Ec. 

Re. 

13  26 

11* 

Tr. 

In. 

19  50 

I. 

Sh. 

In. 

23  19 

IV. 

Oc. 

Dis. 

15  40 

II. 

Sh. 

In.  ; 

21  23 

I. 

Tr 

Eg. 

%%    2  48 

IV. 

Oc. 

Re 

16  09 

II. 

Tr. 

Eg  : 

22  08 

I. 

Sh. 

Eg. 

8  28  05.6 

IV.* 

Ec. 

Dis. 

18  22 

II. 

Sh. 

Eg.  ! 

Note.— In.,  denotes  ingress :  Eg.,  egress;  Dis.,  disappearance ;  Re.,  reappearance  ;  Ec,  eclipse. 

Oc,  denotes  occoltation ;  Tr.,  transit  of  the  satellite ;  Sh..  transit  of  the  shadow ;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 


OCTOBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


II. 


r 


IV. 


r 


Configurations  at  ic^  00^  for  an 

Inverting  Telescope. 

Day. 

West. 

East. 

I            -4 

•3 1-         C 

• 

■2» 

2 

•4 

C 

•I     '3  2' 

3 

•4                                                   !•        2'            C 

•3 

4 

•4      -2                                0 

I-                  3* 

5 

03- 

•I          C 

) 

•2 

•4« 

3* 


O      I'         2" 


•4 


•3 


2* 


o 


•I 


8 

•3             i"2  0 

•2 

— 

'4               1 

9 

0 

•I '3 

• 

•4 

10 

I*             2'      0 

•3 

4' 

"1 

•2                                 0 

I" 

3* 

4" 

12 

•I               0  3 

i- 

•2 

4' 

13 

( 

3-                               0 

4*1 

2* 

14 

•3 

2-4-                  'I  0 

15  Oi- 

4* 

•3                     -2          0 

16 

4" 

r 

0 
•2                                    0 

•I 

'3 

•I 

•2 

17  02-4- 

•3 

18             -4 

3- 

19 

•4 

•I                     0 

•»' 

I*        2 

• 

20 

*4 

3*                           0 

21 
22 

23_ 
24 

2_5_ 

26 

3" 

2-4         -I       0 

•3                    -2                 0 

0 
1-              O2' 

B 

oi- 

•4# 



, 

•2 

•4 

'im  i^ 

•3 

•4 

•2                                     0 

•I 

3* 

•4 

1-                        0 

•2 

3- 

4* 

27 

3-                      0 

I* 

2' 

4* 

28 

3' 

2*      -I               0 

4* 

29 

1 

•3                      -2                        0 

!• 

4- 

3o!04* 

0 

2' 

•2 

•3#  •!• 

31 

4-                         I-      0 

•3 
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WASHINGTON  MEAN 

TIME. 

NOVEMBER. 

d     h    m      s 

d     h    m     s 

■ 

d     h    m      s 

-               1 

1     3  21 

I 

Oc. 

Dis. 

11     7  37 

II.» 

Sh. 

In. 

ai  13  54 

I. 

Tr. 

Eg. 

6  43  08.9 

I 

*     Ec. 

Re. 

7  51 

II.* 

Tr. 

Eg. 

15   12 

I. 

Sh.- 

Eg. 

2     0  29 

I 

Tr. 

In. 

10  18 

II.* 

Sh. 

Eg. 

20  53 

II. 

Tr. 

In. 

I   36 

X. 

Sh. 

In. 

18  07 

I. 

Oc. 

Dis. 

23  34 

II. 

Sh. 

In. 

2  47 

X 

Tr. 

Eg. 

21   36  33.7 

I. 

Ec. 

Re. 

23  38 

II. 

Tr. 

Eg. 

3  54 

I. 

Sh. 

Eg. 

12  15   15 

I. 

Tr. 

In. 

22     2  15 

II. 

Sh. 

Eg.  : 

7  35 

II. 

*     Oc. 

Dis. 

16  30 

I. 

Sh. 

In. 

8  56 

L* 

Oc. 

Dis.    . 

12  29  31.6 

II 

•     Ec. 

Re. 

17  33 

I. 

Tr. 

Eg. 

12  29  57  5 

I. 

Ec. 

Re. 

21  49 

I 

Oc. 

Dis. 

18  47 

I. 

Sh. 

Eg. 

23    6  04 

!• 

Tr. 

In.    ; 

22  37 

III 

Tr. 

In. 

23  15 

II. 

Oc. 

Dis. 

7  23 

I.* 

Sh. 

In.      , 

3     I  12  00.5 

I 

Ec. 

Re. 

13     4  25  09.2 

II. 

Ec. 

Re. 

8  22 

I.» 

Tr. 

Eg. 

I  53 

III 

Tr. 

Eg. 

12  35 

I. 

Oc. 

Dis. 

9  40 

I.* 

Sh. 

Eg. 

3  15 

III. 

Sh. 

In. 

16  05  24.9 

I. 

Ec. 

Re. 

15  02 

II. 

Oc. 

Dis. 

6  24 

Ill 

•     Sh. 

Eg. 

16  12 

III. 

Oc. 

Dis. 

20  20  55.9 

II. 

Ec. 

Re. 

18  57 

I 

Tr. 

.   In. 

19  30 

III. 

Oc. 

Re. 

24     3  24 

I. 

Oc. 

Dis. 

20  05 

I. 

Sh. 

In. 

21  26  38.3 

III. 

Ec. 

Dis. 

6  58  49.8 

I.* 

Ec. 

Re. 

21   14 

I 

Tr. 

Eg. 

14     0  23  19.7 

III. 

Ec. 

Re. 

8  08 

IV.* 

Oc. 

Dis. 

22  23 

I 

Sh. 

Eg. 

9  43 

I.* 

Tr. 

In. 

9  56 

III.- 

Tr. 

In. 

4     2  40 

11 

Tr. 

In. 

10  59 

I.* 

Sh. 

In. 

II  53 

IV.* 

Oc. 

Re. 

4  59 

II. 

Sh. 

In. 

12  01 

I.* 

Tr. 

Eg. 

13  15 

III. 

Tr. 

Eg. 

5  23 

II 

.*     Tr. 

Eg. 

13  16 

I. 

Sh. 

Eg. 

15  23 

III. 

Sh. 

In. 

7  41 

II 

*     Sh. 

Eg. 

18  22 

II. 

Tr. 

In. 

18  29 

III. 

Sh. 

Eg. 

16  16 

I 

Oc. 

Dis. 

20  56 

II. 

Sh. 

In. 

21   ID  59.1 

IV. 

Ec. 

Dis. 

19  40  57.6 

I 

Ec. 

Re. 

21  06 

II. 

Tr. 

Eg. 

23  46  54  I 

IV. 

Ec. 

Re. 

6  13  24 

I 

Tr. 

In. 

23  37 

II. 

Sh. 

Eg. 

25     0  32 

I. 

Tr. 

In. 

14  34 

I 

Sh. 

In. 

16     7  03 

I.* 

Oc. 

Dis. 

I  52 

I. 

Sh. 

In. 

15  42 

I 

Tr. 

Eg. 

10  34  19.6 

I.* 

Ec. 

Re. 

2  50 

I. 

Tr. 

Eg. 

16  52 

I 

Sh. 

Eg. 

16     I  03 

IV. 

Tr. 

In. 

4  ^ 

I. 

Sh. 

Eg. 

20  48 

II 

Oc. 

Dis. 

4  " 

I. 

Tr. 

In. 

10    ID 

II.* 

Tr. 

Id. 

6     I  48  05.0 

II 

Ec. 

Re. 

4  46 

IV. 

Tr. 

Eg. 

12    52 

II. 

Sh. 

In. 

10  44 
12  28 
14  09  48.3 

I 
III 

I 

*  Oc. 

*  Oc. 
Ec. 

Dis. 
Dis. 
Re. 

5  28 

6  29 

7  45 

I.* 
I.* 
I.* 

Sh. 
Tr. 
Sh. 

In. 

Eg. 
Eg. 

m0 

12  55 

15  33 
21  53 

26     I  27  47.1 

II. 

II. 
T 

Tr. 
Sh. 
Oc. 
Ec. 
Tr. 

Eg. 
Eg 

15  46 

17  24  06.0 

III 
III 

Oc. 

Ec. 

Re. 

Dis. 

12  30 

13  30 

II. 

IV. 

Oc. 
Sh. 

Dis. 
In. 

I. 
I. 

XJVa, 

Re. 
In. 

20  22  00.6 

III 

Ec. 

Re. 

16  32 

IV. 

Sh. 

Eg. 

19  01 

7     7  52 

I 

.*     Tr. 

In. 

17  43  36- 1 

II. 

Ec. 

Re. 

20  21 

I. 

Sh. 

In. 

9  03 

I 

*     Sh. 

In. 

17     I  31 

I. 

Oc. 

Dis. 

21    19 

I. 

Tr. 

Eg 

10  10 

I 

*    Tr. 

Eg. 

5  03  12.9 

I. 

Ec, 

Re. 

22    38 

I. 

Sh. 

Eg. 

II  20 

I 

.•     Sh. 

Eg. 

6  04 

III.* 

Tr. 

In. 

27    4  18 

II. 

Oc. 

Dis. 

15  12 

IV 

Oc. 

Dis. 

9  23 

III.* 

Tr. 

Eg. 

7  03 

II.* 

Oc. 

Re. 

15  53 

II 

Tr. 

In. 

II  21 

III.* 

Sh. 

In. 

7  03  56.7 

II.* 

Ec. 

Dis. 

18  18 

II 

Sh. 

In. 

14  27 

III. 

Sh. 

Eg. 

9  39  52.7 

II.* 

Ec. 

Re. 

18  37 

II 

Tr. 

Eg. 

22  39 

I. 

Tr. 

In. 

16  21 

I. 

Oc. 

Dis. 

18  51 

IV 

Oc. 

Re. 

23  57 

I. 

Sh. 

In. 

19  56  38.8 

I. 

Ec. 

Re. 

21    GO 

II 

Sh. 

Eg. 

18    0  57 

I. 

Tr. 

Eg. 

23  55 

III. 

Oc, 

Dis. 

8     2  49  24.7 

IV 

Ec. 

Dis. 

2  14 

I. 

Sh. 

Eg. 

28    3  14 

III. 

Oc. 

Re. 

5    12 

I 

Oc. 

Dis. 

7  37 

II.* 

Tr. 

In. 

5  32  38.2 

III.* 

Ec. 

Dis. 

5  37  415 

IV 

.*     Ec. 

Re. 

10  15 

II.* 

Sh. 

In. 

8  26  50.8 

III.* 

Ec. 

Re. 

8  38  44.0 

I 

*     Ec. 

Re. 

10  22 

II.* 

Tr. 

Eg. 

13  29 

I. 

Tr. 

In. 

9    2  19 

I 

Tr. 

In. 

12  56 

II. 

Sh. 

Eg. 

14  50 

I. 

Sh. 

In. 

3  32 

I 

Sh. 

In. 

19  59 

I. 

Oc. 

Dis. 

15  47 

I. 

Tr. 

Eg. 

4  37 

I 

Tr. 

Eg. 

23  32  10.6 

I. 

Ec. 

Re. 

17  07 

I. 

Sh. 

Eg. 

5  49 

I. 

•     Sh. 

Eg- 

19  17  07 

I. 

Tr. 

In. 

23  27 

II. 

Tr 

In. 

10  01 

II. 

•     Oc. 

Dis. 

18  25 

I. 

Sh. 

In. 

29    2  II 

II. 

Sh. 

In. 

15  06  27.7 

IL 

Ec. 

Re. 

19  26 

I. 

Tr. 

Eg. 

2  12 

II. 

Tr. 

Eg. 

23  39 

I 

Oc. 

Dis. 

20  43 

I. 

Sh. 

Eg. 

4  52 

II. 

Sh. 

Eg. 

10    2  18 

III 

Tr. 

In. 

20     I  46 

II. 

Oc. 

Dis. 

10  50 

I* 

Oc. 

Dis. 

3  07  36.5 

I 

Ec. 

Re. 

7  02  25.4 

II.* 

Ec. 

Re. 

14  25  34- 1 

I. 

Ec. 

Re. 

5  36 

III. 

*     Tr. 

Eg. 

14  28 

I. 

Oc. 

Dis. 

80    7  58 

I.* 

Tr. 

In. 

7  18 

III. 

•     Sh. 

In. 

18  01  02.0 

I. 

Ec. 

Re. 

9  19 

I.* 

Sh. 

In. 

10  26 

III. 

*     Sh. 

Eg. 

20  01 

III. 

Oc. 

Dis. 

10  16 

I* 

Tr. 

Eg. 

20  47 

I 

Tr. 

In. 

23  20 

III. 

Oc. 

Re. 

II  36 

I.* 

Sh. 

Eg. 

22  01 

I. 

Sh. 

In. 

21     I  29  50.4 

III. 

Ec. 

Dis. 

17  36 

II. 

Oc. 

Dis. 

23  05 

I. 

Tr. 

Eg. 

4  25  17.8 

III. 

Ec. 

Re. 

20  21 

II. 

Oc. 

Re. 

11    0  18 

I. 

Sh. 

Eg. 

II  36 

I.* 

Tr. 

In. 

20  22  36.4 

II. 

Ec. 

Dis. 

5  07 

II. 

Tr. 

In. 

12  54 

I. 

Sh. 

In. 

22  58  26.4 

II. 

_ 

Ec. 

Re. 

Note. — In.,  denotes  ingress ,  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance ;  Ec,  eclipse. 

Oc,  denotes  occultation ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow ;  *  Visible  at  Washington. 
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1 

WASHINGTON   MEAN  TIME. 

NOVEMBER. 

Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 

I. 

a  ' 

III                  r n    ^ 

r 
* 

kz)  • 

LJ  • 

11. 

ft    ' 

r~^ 

d       r 

*       * 

W    • 

KZ) 

Configurations  at  p^  00^  for  an  Inverting  Telescope. 

Day. 

1 
West.                                                   1                                                   East 

I 

4*                       2-                           O          "I                             3* 

2 

4* 

1-               O                       3- 

•2^ 

3|       4" 

3*                  O                         •!        2- 

4 

•4 

3*                           •12-          O 

5 

•4                      '3                 -2                       O             !•                                                                                        1 

6 

•4                                           .8       O                            -2 

7iOi' 

•4       O              2-              '3 

8, 

2-                                O       •!              '4                             '3 

9 

I-         -20                              3*                    '4 

lO 

3*       O                 *i        2- 

•4 

II 

3'                       '1        2-    O 

"4 

12  1 

•3                    '2                                 0                   I* 

4' 

1    13 

.3.1             Q                       -2 

4- 

J4i 

0  i*              2*    '3                     4' 

15 

1 

2-                        0                   4*                          '3 

'IS 

i6 

!,      O                          3- 

17  03- 

4'                         0         ;i         "2 

i8  02' 

4-                         3*                 I-                  0 

19            4 

» 

•3                       '2                                     0                     I* 

20               "4 

•3      -I                  0                 '2 

31  ' 

•4 

0       I'         '32* 

22  1 

•4                                   2-             »        0                                               *3 

•I# 

23  1 

•4                     •2           1- 

0                                     3- 

24 

O'*'           •!                    '2 

•4# 

25! 

3'               I'                02'                          '4 

26 

•3                      '2                                       0                         •!                                                    '4 

27 

•3         •!                       0 

•4           -2  0 

28 

0      :«     2- 

•4 

29 

2-          -I      0                                                '3 

4* 

30  Oi- 

•2                 0                                        3*                    4* 
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TIME. 

DECEMBER.                                                                                       | 

d      h    m      s 

d      h    m      s 

d     h    m      s 

1      5    l8 

!.• 

Oc. 

Dis. 

11      I    10 

I. 

Tr. 

Eg. 

ao   2  17 

IV. 

Sh. 

In. 

8  54  26.4 

I.* 

Ec. 

Re. 

2  09 

IV. 

Oc. 

Dis. 

4  54 

IV. 

Sh. 

Eg. 

13  52 

m 

Tr. 

In. 

2   29 

I. 

Sh. 

Eg. 

7*3 

11* 

Tr. 

In. 

17   II 

III. 

Tr. 

Eg. 

5  57 

IV.* 

Oc. 

Re. 

10  04 

11* 

Sh. 

In 

19  26 

III. 

Sh. 

In. 

9  32 

IL* 

Oc. 

Dis. 

10  08 

II.* 

Tr. 

Eg. 

22    30 

III. 

Sh. 

Eg. 

12  17 

II. 

Oc. 

Re. 

12  43 

II. 

Sh. 

Eg. 

3     2  27 

I. 

Tr. 

In. 

12  19  46.0 

II. 

Ec. 

Dis. 

16  38 

I. 

Oc. 

Dis. 

3  48 

I. 

Sh. 

In. 

14  55  18.0 

II. 

Ec. 

Re. 

20  12  16. 1 

I. 

Ec. 

Re. 

4  45 

I. 

Tr. 

Eg. 

15  33  34  0 

IV. 

Ec. 

Dis. 

21  13  47 

I. 

Tr. 

In. 

6  05 

I.* 

Sh. 

Eg. 

17  55  440 

IV. 

Ec. 

Re. 

15  07 

I. 

Sh. 

In. 

12  45 

II. 

Tr. 

In. 

20  12 

I. 

Oc. 

Dis. 

16  05 

I. 

Tr. 

Eg. 

15  30 

II. 

Sh. 

In. 

23  47  49  7 

I. 

Ec. 

Re. 

17  23 

I. 

Sh. 

Eg. 

15  30 

II. 

Tr. 

Eg. 

la    7  58 

III.* 

Oc. 

Dis. 

33    I  32 

II. 

Oc. 

Dis. 

18  II 

II. 

Sh. 

Eg. 

II   17 

III. 

Oc. 

Re. 

6  51  54.1 

II.* 

Ec. 

Re. 

18  34 

IV. 

Tr. 

In. 

13  38  15.2 

III. 

Ec. 

Dis. 

II  08 

I. 

Oc. 

Dis. 

22  21 

IV. 

Tr. 

Eg. 

16  29  55.4 

III. 

Ec. 

Re. 

14  41  06.9 

I. 

Ec. 

Re. 

23  47 

I. 

Oc. 

Dis. 

17  20 

I. 

Tr. 

In. 

33     2  09 

III. 

Tr. 

In. 

3     3  23  23.6 

I. 

Ec. 

Re. 

18  42 

I. 

Sh. 

In. 

5  28 

Ill* 

Tr. 

Eg. 

7  54 

IV.* 

Sh. 

In. 

19  39 

I. 

Tr. 

Eg. 

7  35 

III.* 

Sh. 

In. 

10  44 

IV.* 

Sh. 

Eg. 

20  58 

I. 

Sh. 

Eg. 

8  16 

I.* 

Tr. 

In. 

20  56 

I. 

Tr. 

In. 

13    4  43 

II. 

Tr. 

In. 

9  36 

I.* 

Sh. 

In. 

22  17 

I. 

Sh. 

In. 

7  26 

II.* 

Sh. 

In. 

10  35 

I. 

Tr. 

Eg. 

23  14 

I. 

Tr. 

Eg. 

7  28 

II.* 

Tr. 

Eg. 

10  36 

III. 

Sh. 

Eg. 

4    0  34 

I. 

Sh. 

Eg. 

10  07 

II.* 

Sh. 

Eg. 

II  52 

I. 

Sh. 

Eg. 

6  54 

II.* 

Oc. 

Dis. 

14  41 

I. 

Oc. 

Dis. 

20  43 

11. 

Tr. 

In. 

9  39 

II.* 

Oc. 

Re. 

18  16  44.1 

I. 

Ec. 

Re. 

23  22 

IL 

Sh. 

In. 

9  41  46.5 

II.* 

Ec. 

Dis. 

14  II  50 

I. 

Tr. 

In. 

23  28 

II. 

Tr. 

Eg. 

12  17  30.5 

II. 

Ec. 

Re. 

13  10 

I. 

Sh. 

In. 

34    2  01 

II. 

Sh. 

Eg. 

18  16 

I. 

Oc. 

Dis. 

14  08 

I. 

Tr. 

Eg. 

5  37 

L* 

Oc. 

Dis. 

21  52  15.1 

I. 

Ec. 

Re. 

15  27 

I. 

Sh. 

Eg. 

9  10  02.1 

L* 

Kc. 

Re. 

6    3  54  ' 

III.» 

Oc. 

Dis. 

22    51 

II. 

Oc. 

Dis. 

35     2  46 

I. 

Tr. 

In. 

7  14 

III.* 

Oc. 

Re. 

16     I  36 

II. 

Oc. 

Re. 

4  04 

I. 

Sh. 

In. 

9  35  43-9 

III.* 

Ec. 

Dis. 

I    38    30.6 

II. 

Ec. 

Dis. 

5  04 

I. 

Tr. 

Eg. 

12  28  40.7 

III. 

Ec. 

Re. 

4  13  56.4 

II. 

Ec. 

Re. 

6  21 

I.* 

Sh. 

Eg. 

15  24 

I. 

Tr. 

•In. 

9  10 

I.* 

Oc. 

Dis. 

14  54 

IL 

Oc. 

Dis. 

16  46 

I. 

Sh. 

In. 

12  45  35.5 

I. 

Ec. 

Re. 

20  II   17.2 

IL 

Ec. 

Re. 

17  42 

I. 

Tr. 

Eg. 

21  59 

III. 

Tr. 

In. 

36    0  07 

I. 

Oc. 

Dis. 

19  03 

I. 

Sh. 

Eg. 

16     I   18 

III. 

Tr. 

Eg. 

3  38  52.3 

I. 

Ec. 

Re. 

6     2  04 

II. 

Tr. 

In. 

3  32 

III. 

Sh. 

In. 

16  16 

III. 

Oc. 

Dis. 

4  49 

II. 

Sh. 

In. 

6  19 

I.* 

Tr. 

In. 

19  34 

in. 

Oc. 

Re. 

4  49 

II. 

Tr. 

Eg. 

6  34 

III.* 

Sh. 

Eg. 

21   16 

I. 

Tr. 

In. 

7  30 

II.* 

Sh. 

Eg. 

7  40 

I.* 

Sh. 

In. 

21  43  06.7 

in. 

Ec. 

Dis. 

12  45 

I. 

Oc. 

Dis. 

8  37 

I.* 

Tr. 

Eg. 

22  33 

I. 

Sh. 

In. 

16  21    lO.I 

I. 

Ec. 

Re. 

9  56 

I.* 

Sh. 

Eg. 

23  34 

I. 

Tr. 

Eg. 

•y    9  53 

I.* 

Tr. 

In. 

18.03 

II. 

Tr. 

In. 

37    0  32   12.5 

III. 

Ec. 

Re. 

II   14 

I. 

Sh. 

In. 

20  45 

II. 

Sh. 

In. 

0  50 

I. 

Sh. 

Eg. 

12  II 

I. 

Tr. 

Eg. 

20  48 

II. 

Tr. 

Eg. 

xo    04 

IL 

Tr. 

In. 

13  31 

I. 

Sh. 

Eg. 

23  25 

II. 

Sh. 

Eg. 

12     41 
12     40 

IL 

n. 

Sh» 
Tr. 

In. 
Eg. 

20  12 

II. 

Oc. 

Dis. 

IT     3  40 

I. 

Oc. 

Dis. 

15     90 

x8    36 

IL 

Sh. 

Eg. 
Dis. 

22  57 

II. 

Oc. 

Re. 

7  14  31-6 

I.* 

Ec. 

Re. 

I. 

Oc. 

23    00    29.0 

II. 

Ec. 

Dis. 

18     0  48 

I. 

Tr. 

In. 

31     06 

aa    07    44.7 

IV. 
L 

Oc. 
Ec. 

Dis. 
Re. 

8     I   36  07.0 

II. 

Ec. 

Re. 

2  09 

I. 

Sh. 

In. 

38     0    SI 

IV. 

Oc. 

Re. 

7  14 

I.* 

Oc. 

Dis. 

3  06 

I. 

Tr. 

Eg. 

9    57    43.1 

IV.* 

Ec. 

Dis. 

•            f 

10  50  01.9 

I.* 

Ec. 

Re. 

4  25 

rh 

Sh. 

Eg. 

12    04    34.7 
IS     49 

IV. 
L 

Ec. 
Tr. 

Re. 
In. 

17  53 

III. 

Tr. 

In. 

12  12 

II. 

Oc. 

Dis. 

17    oa 

I. 

Sh. 

In. 

21  12 

III. 

Tr. 

Eg. 

14  57 

II. 

Oc. 

Re. 

18    03 

I. 

Tr. 

?«• 

23  29 

III. 

Sh. 

In. 

14  57  541 

II. 

Ec. 

Dis. 

19    19 
39     4    16 

I. 
IL 

Sh. 
Oc. 

Dts. 

9     2  32 

III. 

Sh. 

Eg. 

17  33  137 

II. 

Ec. 

Re. 

9    29    S9.0 

IL* 

Ec. 

Re. 

4  22 

I. 

Tr. 

In. 

22  09 

I. 

Oc. 

Dis. 

13    06 

I. 

Oc. 

Dis. 

5  43 

L* 

Sh. 

In. 

19     I  43  22.6 

I. 

Ec. 

Re. 

16    36   34-9 
30      6     23 

1. 
IIL* 

Ec. 

Tr. 

Re. 

In. 

6  40 

I* 

Tr. 

Eg. 

12  05 

III. 

Oc. 

Dis. 

9    40 

III.* 

Tr. 

Ek 

8  00 

I.* 

Sh. 

Eg. 

13  06 

IV. 

Tr. 

In. 

xo    X5 

I. 

Tr. 

In. 

15  23 

II. 

Tr. 

In. 

15  23 

III. 

Oc. 

Re. 

XI    31 
XX     38 

I. 
III. 

Sh. 
Sh. 

In. 
In. 

18  07 

II. 

Sh. 

In. 

16  53 

IV. 

Tr. 

Eg. 

X2    33 

1. 

Tr. 

Eg. 

18  08 

II. 

Tr. 

Eg. 

17  40  38.5 

III. 

Ec. 

Dis. 

13    48 

I. 

WW 

Sh. 

Eg. 

20  48 

II. 

Sh. 

Eg. 

19  18 

I. 

Tr. 

In. 

14    38 
23    27 

IIL 
IL 

Sh. 
Tr. 

Eg. 
In. 

10     I   43 

I. 

Oc. 

Dis. 

20  31  01.7 

III. 

Ec. 

Re. 

31     2    00 

IL 

Sh. 

IlL 

5  18  58.5 

I.* 

Ec. 

Re. 

20  38 

I. 

Sh. 

In. 

2      IX 

IL 

Tr. 

Eg. 

22  51 

I. 

Tr. 

In. 

21   36 

I. 

Tr. 

Eg. 

4     38 
7    35 

IL 
I.* 

Sh. 
Oc. 

Dis. 

11     0  12 

I. 

Sh. 

In. 

22  54 

I. 

Sh. 

Eg. 

IX    05     29.2 

I. 

Ec. 

Re.    _ 

Note. — In.,  denotes  ingress ;  Eg.,  egress;  Dis.,  disappearance ;  Re.,  reappearance;  Ec,  eclipse. 

Oc,  denotes  occultation ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow ;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 


DECEMBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


r 


III 


d 


r 
* 


II. 


r 


IV. 


d     r 


Configurations  at  S^  ocF^  for  an  Inverting  Telescope. 


Day. 


West 


East 


O  3'  '2 


3" 


I-       o 


4- 


1 


3' 


2'  4' 


o 


•I 


4'  '3  I* 


O 


4* 


O    '3  I*         2* 


.,*•     o 


"3 


•4 


O    I- 


8 


'4 


O 


3"2 


•I 


3*  I-     O 


lo 


3' 


2  "4 


o      -I 


II 


I*  '2    O     "4 


12 


o 


•I  '2     '4 


•3' 


13  I 


•I  2-     O 


•3 


•4 


14 


o      I- 


3* 


•4 


15 


•I  O  *2       3' 


•4 


i6   Oi- 


3-  O 


2* 


4* 


17 


3* 


2* 


o    -I 


4' 


i8 


•3 


I*  '2        O 


19 


•3        O  4* 


•I  '2 


20  |02* 


4"      *i 


o 


•3 


21 


4' 


•2 


o       I- 


•3 


22  I 


•I  O  '2 


3* 


23 1        4* 


3*     Oi* 


2' 


24  -4 


3' 


2' 


o 


•I 


25 


•4 


•3 


•2    I-  O 


26 


•3  O  'I  '2 


27 


O   2- 


28 


2* 


O  -41 


•3 


29 


•I         o 


3'    '4 


•2 


30  10  3' 


O 


2' 


•4 


31 


2-  O 


•4    -I 


s  if. ill  ^S. 
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WASHINGTON  MEAN  TIME  .OF  GREATEST  ELONGATION, 

ETC. 

In  the  diagram  on  the  preceding  page,  the  points  of  the  orbits  marked  *^o" 

are  those  of  the 

eastern  elongation,  as  seen  in  an  inverting  telescope.     The  times  of  these  elongations  may  be    | 

found  from  the  following  tables,  and  the  apparent  position  of  a  satellite  at  any 

other  time  may 

be  marked  on  the  diagram  by  setting  off  on  the  proper  orbit  the  elapsed  interval  in  days  and    | 

hours  since  the  last  eastern  elongation.     The  orbits  of  the  five  inner  satellites 

are  regarded  as 

circular,  and  the  time  of  any  elongation  not  given  in  the  tables  may  be  readily  found  from  those 

given  by  adding  or  subtracting  the  proper  multiple  of  the  mean  synodic  period. 

Mimas  can  be 

seen  only  within  a  few  hours  of  each  elongation,  and  the  time  of  every  elongation  visible  at 

Washington  is  given.    For  the  three  outer  satellites  the  eccentricity  is  taken  into  account,  and 

the  times  both  of  the  elongations  and  of  the  conjunctions  are  given.     The  following  abbrevi- 

ations are  used  in  the  tables: — 

#                                        £.,     East  Elongation, 

I.,     Inferior  Conjunction  (south  of  planet), 

W.,     West  Elongation, 

S.,     Superior  Conjunction  (north  of  planet). 

MIMAS. 

Greatest  Elongations   Visible  at   Washington, 

• 

d       h 
Apr.  29  15.8  E. 
30  14.4  £. 
May    7  16.0  W. 

8  14.6  W. 

9  13  3  W. 

d      h 
June  17  15.8  E. 

18  14.4  E. 

19  13.0  E. 

20  1 1.6  E. 
25  16,0  W. 

d      h 
July  16  09.5  W. 

20  15.3  E. 

21  13.9  E. 

22  12.5  E. 

23  11. 1  E. 

d      h 
Aug.  10  08.8  E. 
•14  14.5  W, 

15  13.2  W. 

16  11.8  W. 

17  10.4  W. 

d       h 
Sept.  9  12.5  E. 

10  II. I  E. 

11  09.7  E. 

12  08.3  E. 

13  06.9  E. 

d     h 
Oct.    14  09.4  E. 

15  08.0  E. 

16  06.6  E. 

22  09.6  W. 

23  08.3  W. 

15  16.3  E. 

16  14.9  E. 

17  13.5  E. 

24  15. 1  W. 

25  13.7  W. 

26  14.6  W. 

27  13.2  W. 

28  1 1.8  W. 

29  10.5  w. 
July    4  14.8  E. 

24  09.7  E. 

25  08.3  E. 

28  15.5  W. 

29  14. 1  W. 

30  12.7  w. 

18  09.0  W. 

19  07.6  W. 

22  14.8  E. 

23  13.4  E. 

24  12.0  E. 

18  11.3  W. 

19  lo.o  W. 

20  08.6  W. 

21  07.2  w. 
26  II.6  E. 

24  06.9  w. 

30  lo.o  E. 

31  08.6  E. 
Nov.     I  07.2  E. 

2  05.8  E. 

26  12.4  w. 
June    I   15.4  E. 

2  14.0  E. 

3  12.6  E. 
9  15.6  W. 

5  13.5  E. 

6  12. 1  E. 

7  10.7  E. 

8  09.3  E. 
12  15. 1  W. 

31.  II. 3  W. 

Aug.    I  lo.o  W. 

2  08.6  W. 

5  157  E. 

6  14.3  E. 

25  10.6  E. 

26  09.2  E. 

27  07.8  E. 
31  13.6  W. 

Sept.  I  12.2  W. 

27  10.2  E. 

28  08.8  E. 

29  07.4  E. 
Oct.     5  10.5  W. 

6  09.1  W. 

8  08.9  W. 

9  07.5  W.  1 
10  06.1  W. 

16  09.2  E. 

17  07.8  E. 

10  14.2  W. 

11  12.8  W. 

12    II.4  W. 

13  137  w. 

14  12.3  W. 

15  10.9  W. 

7  12.9  £. 

8  11.6  E. 

9  10.2  E. 

2  10.8  W. 

3  09.5  w. 

4  o8.i  W. 

7  07.7  W. 

8  06.3  W. 
13  10.8  E. 

18  06.4  E. 

26  06.7  W. 

27  05.4  W. 

ENCELADUS, 

d      h 
May    I  oi.o  £. 

2  09.9  E. 

3  18.8  E. 

5  03.7  E. 

6  12.6  £. 

d     h 
May  14  17.8  £. 

16  02.7  £. 

17  11.6E. 

18  20.5  £. 
20  05.4  E. 

d      h 

May  28  10.7  £. 

29  19.5  E. 

31  04.4  E. 

June    I  13.3  E. 

2  22.2  E. 

d     h 
June  11  03.4  E. 

12  12.3  £. 

13  21.2  E. 

15  06.1  E. 

16  15.0  E. 

d     h 
June  24  20.2  E. 

26  05.1  E. 

27  14.0  E. 

28  22.9  E. 
30  07.7  E. 

d      b 
July     8  13.0  E. 
9  21.9  E. 

11  06.7  E. 

12  15.6  E. 
14  00.5  E. 

7  21.4  £. 

9  06.3  E. 

10  15.2  E. 

12  00.1  £. 

13  09.0  E. 

21  14.3  £. 

22  23.1  E. 

24  08.0  E. 

25  16.9  £. 
27  01.8  E. 

A,  07.1  E. 
5  15  9  E. 

7  00.8  E. 

8  09.7  E. 

9  18.6  E. 

17  23.8  E. 

19  08.7  E. 

20  17.6  E. 

22  02.5  E. 

23  1 1.4  E. 

July    I  16.6  E. 

3  01.5  E. 

4  10.4  E. 

5  19.2  E. 
7  04.1  E. 

15  09.4  E. 

16  18.2  E. 

18  03.1  E. 

19  12.0  E. 

20  20.8  E. 
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WASHINGTON 

"  ~~ ...   1 1-                                      ■             .           ■  - , — 1 

MEAN  TIME  OF  GREATEST  ELONGATION. 

ENCELADUS— ( Continued). 

d      h 

d      h 

d       h 

d      h 

d      h 

d      h 

July  22  05.7  E. 

Aug.  11   18.9  E. 

Sept.  I  08.0  E. 

Sept.  21  21.3  ]^. 

Oct.  12  10.6  E. 

Nov.     2  00.0  E. 

23  14.6  E. 

13  03.7  E. 

2  16.9  E. 

23  06.1  E. 

13  19.4  E. 

3  08.8  E. 

24  23.5  E. 

14  12.6  E. 

4  01.8  E. 

24  15.0  E. 

15  043  E. 

4  177  E. 

26  08.4  E. 

15  21.5  E. 

5  10.7  E. 

25  23.9  E. 

16  13.2  E. 

6  02.6  E. 

27  17.2  E. 

17  06.4  E. 

6  19.6  E. 

27  08.8  E. 

17  22.1  E. 

7  "5  E. 

29  02.1  E. 

18  15.2  E. 

8  04.4  E. 

28  17.7  E. 

19  07.0  E. 

8  20.4  E. 

30  ii.o  E. 

20  00.1  E. 

9  13  3  E. 

30  02.6  E. 

20  15.9  E. 

10  05.3  E. 

31  19.9  E. 

2t  09.0  E. 

10   22.2  E. 

Oct.     I  11.5  E. 

22  00.8  E. 

II  14.2  E. 

Aug.    2  04.7  E. 

22  17.9  E. 

12  07.1  E. 

2  20.4  E. 

23  09.7  E. 

12  23.1  E. 

3  13  6  E. 

24  02.7  E. 

13  16.0  E. 

4  05.2  E. 

24  18.6  E. 

14  08.0  E. 

4  22.5  E. 

25  1 1.6  E. 

15  00.8  E. 

5  14.1  E. 

26  03.5  E. 

15  16.9  E. 

6  07.4  E. 

26  20.5  E. 

16  09.7  E. 

6  23.0  E. 

27  12.4  E. 

17  01.8  E. 

7  16.2  E. 

28  05.4  E. 

17  18.6  E. 

8  07.9  E. 

28  21.3  E. 

18  10.7  E. 

9  01. 1  E. 

29  143  E. 

19  03.5  E. 

9  16.8  E. 

30  06.2  E. 

19  19.6  E. 

10  lo.o  E. 

30  23,1  E. 

20  12.4  E. 

II  01.7  E. 

31  151  E. 

21  04.5  E. 

TETHYS. 

d      h 

d      b 

d      h 

d      h 

d      h 

d      h 

May    4  13.8  E. 

June   7  13.3  E. 

July  II   12.5  E. 

Aug.  14  1 1.7  E. 

Sept.17  II.O  E. 

Oct.    21   10.6  E. 

6  II. 2  E. 

9  10.6  E. 

13  09.8  E. 

16  09.0  E. 

19  08.3  E. 

23  07.9  E. 

8  08.5  E. 

II  07.9  E. 

15  07.1  E. 

18  06.3  E. 

21  05.6  £. 

25  05.2  E.. 

10  05.8  E. 

13  05.2  E. 

17  04.-4  E. 

20  03.6  E. 

23  02.9  E. 

27  02.6  E. 

12  03.1  E. 

15  02.4  E. 

19  01.6  E. 

22  00.8  E. 

25  00.2  E. 

28  23.9  E. 

14  00.4  E. 

16  23.7  E. 

20  22.9  E. 

23  22.1  E. 

26  21.5  E. 

30  21.2  £. 

15  21.7  E. 

18  21.0  E. 

22  20.2  E. 

25  19.4  E. 

28  18.8  E. 

Nov.      I  18.5  E. 

17  19.0  E. 

20  18.3  E. 

24  17.5  E. 

27  16.7  E. 

30  16.2  E. 

3  15.8  E. 

19  16.3  E. 

22  15.6  E. 

26  14.8  E. 

29  14.0  E. 

Oct.     2  13.5  E. 

5  13  2  E. 

21  13.6  E. 

24  12.9  E. 

28  12. 1  E. 

31  II. 3  E. 

4  10.8  E. 

7  10.5  E. 

23  10.9  E. 

26  10.2  E. 

30  09.4  E. 

Sept.  2  08.6  E. 

*     6  08.1  E. 

9  07.8  E. 

25  08.2  E. 

28  07.5  E. 

Aug.    I  06.7  E. 

4  05.9  E. 

8  05.4  E. 

iz  05.1  E. 

27  05.5  E. 

30  04.8  E. 

3  04.0  E. 

6  03.2  E. 

10  02.7  E. 

13  02.4  E. 

29  02.8  E. 

July    2  02.1  E. 

5  OI-3  E. 

8  00.5  E. 

12  00.0  E. 

14  23.8  E. 

31  oo.i  E. 

3  234  E. 

6  22  5  E. 

9  21.8  £. 

13  21.3  E. 

16  21. 1  E. 

June    I  21.4  E. 

5  20.6  E. 

8  19.8  E. 

II  19.1  E. 

15  18.6  E. 

18  18.4  E. 

3  18.7  E. 

7  17  9  E. 

10  17.1  E. 

13  16.4  E. 

17  16.0  E. 

20  15.8  E. 

5  16.0  E. 

9.15.2  E. 

12  14.4  E. 

15  13.7  E. 

19  13-3  E. 

22  13.1  E. 

/ 

• 
Die 

)NE. 

d      h 

d       h 

d       h 

d      h 

d      h 

1 
d      h 

May    I   15. 1  E. 

June    3  1 1.3  E. 

July    6  07.2  E. 

Aug.    8  03.0  E. 

Sept.  9  22.8  E. 

Oct.    12   19.0  E. 

4  08.8  E. 

6  05.0  E. 

9  00.8  E. 

10  20.6  E. 

12  16.5  E. 

15   12.7  E. 

7  02.5  E. 

8  22.6  E. 

II   18.5  E. 

13  14.2  E. 

15  10.2  E. 

18  06.4  E. 

9  20.2  E. 

II   16.3  E. 

14  12. 1  E. 

16  07.9  E. 

18  03.8  E. 

21  00.1  E. 

12  13.9  E. 

14  lo.o  E. 

17  05.8  E. 

19  01.5  E. 

20  21.5  E. 

23  17.8  E. 

15  07.6  E. 

17  03.6  E. 

19  23.4  E. 

21  19.2  E. 

23  15.2  E. 

26  II. 5  E. 

18  01  3  E. 

19  21.3  E. 

22  17. 1  E. 

24  12.8  E. 

26  08.9  E. 

29  05.2  E. 

20  18.9  E. 

22  14.9  E. 

25  10.7  E. 

27  06.5  E. 

29  02.5  E. 

31  22.9  E. 

23  12.6  E. 

25  08.6  B. 

28  04.4  E. 

30  00.2  E. 

Oct.     1  20.2  E. 

Nov,     3  16.7  E. 

26  06.3  E. 

28  02.2  E. 

30  22.0  E. 

Sept.  I  17.8  E. 

4  13  9  E. 

6  10.4  E. 

29  00.0  E. 

30  19.9  E. 

Aug.    2  15.7  E. 

4  11.5  E. 

7  07.6  E. 

9  04.1  E. 

31  17.6  E. 

July    3  13.5  E. 

5  093  E. 

7  05.2  E. 

10  01.3  E. 

11  21.8  E. 
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RHEA. 

TITAN.                        1 

HYPERION. 

d       h 

d     h 

d       h 

d     h 

d                                  d               1 

May 

3  197  E. 

Aug.    II  03.5  E.  1 

May  14  09.6  S. 

Aug. 

10  01.0  I. 

Apr. 

18.9  E. 

Aug.    14.2  W. 

8  o8.2  E. 

15  15.8  E. 

18  09.4  E. 

13  23,9  W. 

24.1  I. 

19.6  S. 

12   20  6  E. 

20  04.2  E. 

22  12.3  I. 

17  19.9.3. 

30.1  W. 

24.2  E. 

1 

17  09.0  E. 

24  i6  5  E. 

26  11.8  W. 

21  19.6  E. 

May 

5.6  S. 

29.5  I. 

f 

21  21.4  E. 

29  04.8  E. 

30  08  2  S. 

25  22.3  I. 

10.2  E. 

Sept.     4.5  W. 

26  09.8  E. 

Sept.    2  17.2  E.  1 

June     3  07  8  E, 

29  21.3  W. 

15.4  I. 

9.8  S. 

30  22.2  E. 

7  05  6  E. 

7  10.6  I. 

Sept. 

2  17.6  S. 

21.4  W 

14.5  E. 

June 

4  10.6  E. 

II   17.9  E. 

II  10.0  W. 

6  17.3  E. 

26.8  S 

19.8  I. 

8  23  0  E. 

16  06.3  E. 

15  06.3  S. 

10  20  0  I. 

31  4  E. 

25.8  W. 

13  "3  E. 

20  18.6  E. 

19  05.8  E. 

14  19.2  W. 

June 

5.6  If 

Oct.      1.2  S. 

17  23.7  E. 

25  07.0  E. 

23  08.6  I. 

18  15.6  S. 

11.6  W. 

5.8  E. 

22  12.0  E. 

29  19.4  E. 

27  08.0  W. 

22    15.4  E. 

17.0  S. 

II. I  I. 

27  00.4  E. 

Oct.      4  07.8  E.  1 

July     I  04.0  S. 

26  18.2  I. 

21.6  E. 

17.2  W. 

July 

I  12.7  E. 

8  20.3  E. 

5  03  5  E. 

30  17.5  w. 

27.0  I. 

22.5  S. 

6  oi.o  E. 

13  08.7  E. 

9  06.0  I. 

Oct. 

4  13.9  S. 

July 

2.8  W. 

27.2  E. 

10  13.3  E. 

17  21.2  E. 

13  05  3  W. 

8  14.0  E. 

8.2  S. 

Nov.      1.5  I. 

15  01.6  E. 

22  09.6  E. 

17  01.4  S. 

12  17. 1  I. 

12.8  E. 

7.6  W. 

19  14.0  E. 

26  22.1  E. 

21  (x>.9  E. 

16  16.4  W. 

18.0  I. 

13.0  s. 

24  02.3  E. 

31  10.6  E. 

25  034  I- 

20  12.9  S. 

24.0  W. 

17.6  E. 

28  14.6  E. 

Nov.     4  23.1  E.  1 

29  02.6  W. 

24  13.0  E. 

29.4  S. 

23.0  I. 

Aug. 

2  02.9  E. 

9  11.6  E. 

Aug.     I  22.7  S. 

28  16.2  I. 

Aug. 

3.0  E. 

29.1  W. 

, 

6  15.2  E. 

14  00. 1  E. 

5  22.4  E. 

Nov. 

I  15.8  W. 

8.2  I. 

Dec.      4.5  S. 

■■■                                       •                                                   . 

lAPETUS. 

a 

d 

d 

d 

d 

d 

d 

May 

8.8  W. 

June       16.8  £. 

July       26.3  W. 

Sept. 

2.8  E. 

Oct. 

12.8  W. 

Nov.  21.3  E. 

28.9  S. 

July         6.1  I. 

Aug.      15.0  S. 

22.3  I. 

Nov. 

2.0  S. 

Dec.    1 1.4  I. 

» 

THE  APPARENT  ELEMENTS  OF  SATURN'S  RINGS. 

a 

b 

P 

/ 

/' 

u                           u' 

Inclination  of 

The  Elevation 

The  Elevation 

Earth's  Lonffitude  from  Saturn 

Northern 

of  the  Earth 

of  the  Sun 

counted  on  the  Plane  of  the  Rings 

Greenwich 

Outer 

Outer 

Semi-Minor 

above  the 

above  the 

from  their  Ascending 

Mean 

Major 
Axis. 

Minor 

Axis  to  Circle 

Plane  of  the 

Plane  of  the 

Node  on  the — 

*Noon 

Axis. 

of  Decliaation 

Rings. 

Rings. 

1^  W 

F»«« 

•  >  <*  *  ^» 

from  North 
to  East 

Equator. 

Ecliptic. 

9f 

n 

Q             1 

0      f 

0       » 

0       t 

0        f 

Jan. 

0 

3433 

12.64 

+  7  25.1 

+  21   36.8 

•f  21  02.2 

355  21.0 

313   10.4 

20                       34.16 

12.16 

7  24.8 

20  51.6 

20  51.4 

357  44- 1 

315  33  6 

Feb. 

9           3431 

11.77 

7  23  7 

20  04.4 

20  40.5 

0  06.4 

317  55.8 

Mar. 

I            3478 

11.50 

7  22.0 

19   18.7 

20  29.4 

2  18.6 

320  08.2 

21            3554 

11.36 

7  20.0 

18  38.2 

20  18.3 

4  12.6 

322  02.2 

Apr. 

10           36.56 

11.36 

+  7  18.1 

+  18  06.6 

+  20  06.9 

5  40.8 

323  30.4 

30           3777 

11.54 

7  16.8 

17  47.0 

19  55  4 

6  36.9 

324  26.7 

May 

20           39.06 

11.87 

7  16.3 

17  41.9 

19  43.8 

6  56.7 

324  46.5 

June 

9           40.28 

12.35 

7  170 

17  51.7 

19  32.0 

6  38.9 

324  28.9 

29 

41.26 

12.92 

7  18.4 

18   14.6 

19  20.2 

5  47-4 

323  37  4 

July 

19 

41.82 

1344 

+  7  20.2 

+  18  46.2 

+  19  08.1 

4  31  2 

322  21.4 

Aug. 

8 

41.85 

13.86 

7  22.0 

19  20.7 

18  56.1 

3  04.9 

320  55.2 

28 

4134 

14.04 

7  23  4 

19  51.2 

18  43.7 

I  45-9 

319  36.2 

Sept. 

17 

4039 

1394 

7  24  2 

20  1 1.8 

18  31.4 

0  50.2 

318  405 

Oct. 

1 

7 

3918 

I36I 

7  24.5 

20  19.7 

18  18.8 

0  29.1 

318  19.5 

1 

27 

37.89 

13   10 

+  7  24.2 

+  20  13.4 

+  18  06.2 

0  47.4 

318  37.9 

Nov. 

16 

36.69 

12.47 

7  23.4 

19  53  2 

17  53.4 

I  44.1 

319  34  7 

;  Dec. 

6 

3567 

II.8I 

7  21.9 

19  20.4 

17  40.5 

3  13  9 

321  04.6 

1 

26 

3493 

II.I5 

7  19  5 

18  37  4 

17  27.5 

5  08.8 

322  59.6 

31 

34.78 

10.99 

+  7  18.8 

+ 18  25.3 

+  17  24.2 

5  403 

323  31.2 

r 

The  factor  to  be  ra 

lultiplied  by  a  and  b  to  obtain  the  axes  c 

)f 

The 

inner  ellipse  of  the  outer  ring  —  0.880] 

[.            log  factor 

=  9.9445 

The 

1  outer  ellipse  of  the  inner  ring  =  0.859c 

),            log  factor 

=  9  9344 

The 

1  inner  ellipse  of  the  inner  ring  =  0.665c 

>,             log  factor 

=  9.8228 

The 

inner  ellipse  of  the  dusky  ring  =:  o.5i3( 

>,             log  factor 

:=  9.7IOI 

Note.— Tt 

le  positive  sign  of  /  indicates  that  the  visible  st 

rface  of  the  rings  is  the  northern  one. 

512 


SATELLITES  OF  URANUS,  1903. 


Apparent  Apsides. 

Date.    Position  App.  Distances. 

Angle.  Ariel.  Umbriel. 

o  »•  »• 

Apr.  17.  132.8  14.2      19.7 

June  16,  140.2  14.5      20.2 

Aug.  15,  149,1  14.1      19.7 


Apparent  Apsides. 

Date.    Position  App.  Distances. 
Angle.   Titania.  Oberon. 


Apr.  17. 

132.8 

32.4 

433 

June  16, 

140.2 

332 

44-4 

Aug.  15. 

149.1 

32.3 

43-2 

K 

APPARENT  ORBITS  OF  THE  SA  TELLITES  OF  URANUS  IN  igos. 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


ARIEL. 


East 


West 


d 
Apr.     6 

13 
21 

28 

May    6 

14 
21 

29 
June  5 
13 
20 
28 
July     6 

13 
21 

28 

5 
12 

20 

28 


Aug. 


Sept. 


Oct. 


4 
12 

19 
27 

4 


h 

057 
19.2 

08.7 

22.3 

11.8 

01.4 

15.0 
04.7 

18.3 

08.0 

21.6 

11.3 
oi.o 

147 
043 
18.0 
07.6 
21.2 
10.8 
00.3 

13.8 
03.2 
16.6 
06.0 

19.3 


T 


Apr. 


May 


d  h 

10  00.5 

17  14  o 

25  03.5 

2  17.0 

10  06.6 


17 
25 

June    I 

9 

17 

24 

July     2 

9 

17 

24 

Aug.     I 

9 

16 

24 

31 

Sept.   8 

15 

23 
Oct.     I 

8 


20.2 
09.8 

235 
131 
02.8 

16.5 
06.2 
19.8 

095 
232 

12.8 
02.4 
16.0 

055 
19.0 

08.5 
21.9 

"3 
00.6 

14.0 


UMBRIEL. 


East 


West 


Apr. 


May 


June 


July 


d 

5 

13 

21 

30 
8 


Aug. 


Sept 


Oct. 


h 
07.6 
14.6 
21.6 
04.6 
11.8 


16  18.9 

25  02.1 

2  09.3 

10  16.6 

18  23.8 


27 

5 
13 
22 

30 


07.1 
14.4 
21.7 
05.0 
12.2 


7  19  4 
16  02.5 

09.6 

16.5 

234 
06.2 
130 
19.6 
02.2 
08.8 


24 

I 

9 
18 
26 

4 

13 
21 


Apr. 
May 


June 


July 


Aug. 


Sept. 


Oct. 


d  h 

II  12.8 

19  19.8 
28  02.8 

6  lo.o 
14  17.1 

23  00.3 

31  075 

8  14.7 

16  22.0 

25  05  3 

3  12.6 

II  19.9 

20  03.2 
28  10.4 

5  17  6 

14  00.8 

22  07.8 

30  14.8 

7  21.7 
16  04.6 

24  11.3 
2  18.0 

II  00.6 

19  07.2 

27  137 


Period  of  Ariel, 
Period  of  Umbriel, 


d      h 
2  12.489 

4  03.460 


TITANIA. 


East 


Mar. 
Apr. 

May 


June 


July 


Aug. 


Sept. 


d     h 
30  06.3 

7  23  2 
16  16.3 

25  09.5 
4  02.9 

12  20.3 
21  13.8 
30  07.4/ 

8  01. 1 
18.8 

12.6 
06.3 
00. 1 
17.8 
11.4 

8  04.8 
16  22.2 

154 
08.4 


16 

25 

4 
13 
21 

30 


Oct. 


25 

3 

12  01.2 

20  17.8 

29  10.3 

8  02.6 

16  18.8 

25  10.9 


West 


Apr. 


May 


d 

3 
12 

21 

29 

8 


17 
25 
June  3 
12 
21 

29 
July     8 

17 
26 

Aug.     3 

12 

21 

29 

Sept.    7 

16 

25 
Oct.     3 

12 

21 

29 


h 
14.7 
07.8 
00.9 
18.2 
11.6 

05.0 
22.5 
16.2 
09.9 

037 
21.5 
152 
08.9 
02.6 
20.1 

135 
06.8 

239 
16.8 

09.6 

02.1 
18.5 
10.7 
02.9 

18.9 


OBERON. 


East  and  West. 


d       b 
Apr.  17  17.3  E. 

24   1 1. 1  W. 
May     I  05.1  £. 
7  23.2  W. 

14  17.4  E. 

21  11.6  W. 

28  06.0  E. 
June    4^00.4  W. 

10  18.9  £. 

17  134  W. 

24  07.9  E. 
July     I  02.5  W. 
7  21. 1  E. 

14  15.6  W. 

21  lo.o  E. 

28  04.4  W. 
Aug.     3  22.7  E. 
10  16.8  W. 
17  10.8  E. 
24  04.7  W. 

30  22.4  E. 
Sept.    6  15.9  W. 
13  09.2  E. 
20  02.4  W. 
26  19.4  E. 


Period  of  Titania, 
Period  of  Oberon, 


d 
8 


h 
16.942 

13   II  119 


NoTB.— For  Ariel  only  every  third  elongation  is  given,  and  for  Umbriel  every  alternate  one.    The  intermediate  ones 
may  be  found  by  adding  multiples  of  the  period  of  the  satellite. 


SATELLITE  OF  NEPTUNE,  1903. 
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s 


N. 


Date. 

Position  Angle 

of  Apsis. 
0 

Apparent  Distance 
at  Apsis. 

Feb.  20, 
Oct.    10, 
Dec.  29, 

81.8 

87.9 
86.1 

16.6 
16.4 
16.9 

APPARENT  ORBIT  OF  THE  SA  TELLITE  OF  NEPTUNE  IN  jgoj, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


East 


Jan. 


Feb. 


Mar. 


d 

h 

3 

14.3 

9 

11.5 

15 

08.6 

21 

05.7 

27 

02.8 

I 

239 

7 

21.0 

13 

18.1 

19 

15.2 

25 

12.3 

3 

09.4 

9 

06.5 

West 


Jan. 


d  h 

6  12.9 

12  lO.O 

18  07.2 

24  04  3 

30  01.4 


Feb. 


4 
10 

16 

22 

28 


22.5 
19.6 
16.7 

I3« 
10.9 


Mar. 


6  07.9 
12  05.0 


East 


Mar. 

Apr. 
Sept. 

Oct. 


d 

15 
21 

26 

I 

7 

19 
24 
30 
6 
12 


h 

035 
00.6 

21.6 

18.7 

157 

02.5 

235 
20.5 

175 
145 


18  11.6 
24  08.6 


West. 


Mar. 

Apr. 
Sept. 

Oct. 


d  b 

18  02.x 

23  23.1 

29  20.1 

4  172 

10  14.2 

16  04.0 

22  oi.o 

27  22.0 

3  19  o 

9  16.0 

15  130 

21  lO.I 


East 


Oct. 
Nov. 


Dec. 


d  h 
30  05.7 
5  02.8 
10  23.8 
16  20.9 
22  18.0 

28  15.1 
4  12.2 
10  09.4 
16  06.5 
22  03.6 

28    QO.f 

33  21.9 


West 


Oct. 
Nov. 


Dec. 


d  h 

27  07.2 

2  04.2 

8  01.3 

13  22.4 

19  195 

25  16.6 

I  13.7 

7  10.8 

13  07.9 

19  050 

25  02.2 

30  23.3 


The  above  times  are  the  instants  of  each  passage  of  the  satellite  through  the  apsis  of  its 
apparent  orbit.  The  position  of  the  satellite  at  any  other  time  may  be  found  by  measuring 
around  the  orbit  from  the  apsis  last  passed  through,  bearing  in  mind  that  the  radius  vector 
of  the  satellite  describes  equal  areas  in  equal  times. 

The  period  of  the  satellite  of  Neptune  is  5**  21.044b. 

NoTX. — In  the  preceding  diagrams  the  central  circle  represents  the  planet  and  is  on  the  same  scale  as  the  orbits. 
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PHENOMENA,  1903. 


WASHINGTON  MEAN  TIME. 


PLANETARY    CONFIGURATIONS 


d 

h 

m 

Jan.  I 

18 

58 

3 

08 

— 

4 

19 

— 

7 

18 

— 

9 

07 

— 

II 

13 

15 

12 

13 

— 

I? 

04 

— 

i8 

II 

48 

i8 

19 

— 

20 

16 

— 

23 

09 

— 

23 

10 

— 

24 

06 

53 

24 

19 

— 

27 

12 

36 

28 

19 

02 

29 

II 

45 

29 

13 

14 

30  05 

— 

30 

II 

— 

Feb.  I 

20 

— 

2 

16 

— 

7 

22 

17 

12 

20 

— 

13 

16 

— 

15 

05 

42 

18 

10 

— 

18 

23 

— 

20 

16 

08 

24 

02 

00 

24 

10 

43 

26 

04 

— 

26 

08 

46 

27 

07 

— 

28 

16 

27 

Mar.  7 

05 

01 

8 

09 

— 

12 

II 

— 

14  09 

31 

16 

14 

'— 

18 

01 

— 

20 

01 

12 

21 

02 

— 

22 

01 

— 

23 

15 

19 

26 

05 

06 

27 

05 

33 

27 

18 

— 

28 

— 

— 

28 

14 

— 

6%  a :y-5  29 

©      in  Perihelion. 

6^h g-147 

9       in  Aphelion. 

6  9\ 9-0  58 

6^<L  ^ W+336 

$      in  Aphelion. 

^       Greatest  elong.  £.    18  46 
6  $  (L ^  +  3  35 

6  I2O 

g       in  Perihelion. 

5       Stationary. 
6^\ S  —  4  38 

(5S9 g  +  320 

6h(L I2-518 

6^  (L 5  —  I  39 

6  9(L 9  —  5  50 

6%  a :y-5  04 

6  9X 9-0  44 

9       Greatest  Hel.  Lat.  S. 
d  5  O  Inferior. 

5       Greatest  Hel.  Lat.  N. 

6^  a ^+3  45 

dSh S+302 

5       Stationary. 

6  $  (L (T  +  322 

$       Stationary. 

6  110 

6^  a S  —  4  53 

6h(L »2  —  521 

dSC 5—  4  35 

6%  a 5^  —  4  41 

g       Greatest  elong.  W.  26  59 

<^9C 9  —  2  32 

(5^C nV+3  56 

g       in  Aphelion. 

^      Stationary. 
6  $  (L ^  +  3  49 

6^11 5  —  I  24 

dSC S  —  503 

O      enters  ^y,  Spring  com. 

6\(L i2  —  526 

6%(L :y-4i9 

dSC 5—  4  44 

9       in  ft 

O      Ann.  eclip.  invis.  at  Wash. 


d       h     m 

Mar.  28  18     - 

30  14  47 

31  00     - 
Apr.  3  10  41 

10  01  46 

11  -     - 

12  10     - 
16  09  25 

16  18     - 

20  03  18 

21  09     - 
23  01  04 

28  00  03 

29  II  27 

29  20     - 

30  05     - 

30  17  34 
May  I   16     - 

6  22  36 

9  21     - 

10  09    - 

13  16  05 

14  15     - 

17  12  38 
20  05    - 

20  18  59 

22  06    - 

22  10     - 

25  03     - 

26  22  30 

28  02  59 

29  06  53 
June  2  22     - 

3  09  27 

4  08     - 

9  21  01 
13  10     - 

13  18  37 

14  23     - 

15  06     - 

17  08  58 

21  22     - 

23  00  58 

23  18     - 

24  14  35 


24 

25 

27 

27 

July   I 
2 


17 
12 

10 

20 

08 

iz 


42 
25 


o  . 

g       Greatest  Hel.  Lat.  S. 

6  ^a 9  +  2  13 

S       Stationary. 

6^  a tp  +  402 

6  $  a ^^  +  408 

C       Par.  eclip.  vis.  at  Wash, 
d  S  O  Superior. 

dSC §-504 

S       in  ft 
6  h(L 12  —  5  26 

g       in  Perihelion. 

6%(L 3^  -  3  56 

6i(L g  +  511 

6  9  a    ........    9  +  6  03 

9       in  Perihelion. 

6^  a y  +  401 

g       Greatest  Hel.  Lat.  N. 

6  $  a ^  +  3  22 

g       Greatest  elong.  E.  21  31 

$       Stationary. 

6  ^(L S  —  4  59 

(59W 9  +  3  10 

6  hd    . i2  —  5  20 

\l       Stationary. 

6  11  a 3f  —  330 

9       Greatest  Hel.  Lat.  N. 
g       Stationary, 
g       iny 

dSC s  +  358 

6^ a  ., w+356 

6  9  a 9  +  7  30 

(5  g  O  Inferior. 

6  S  (L ^+149 

g       in  Aphelion. 

d©C S-4  53 

6h<L b--5i3 

g       Stationary. 

(PSO 

6%<L 3^  —  3  07 

O      enters  25i  Summer  com. 

dS(L g   +  0  2I 

$      in  tJ 

6^  a v  +  355 

g       Greatest  Hel.  Lat.  S. 

g       Greatest  elong.  W.  22  05 

6  9(L 9  +  5  43 

6  $  a ^  —  009 

0      in  Aphelion. 


PHENOMENA,  1903. 


515 


WASHINGTON  MEAN  TIME. 


PLANETARY    CONFIGURATIONS. 


d      h  m 

July    6  05  - 

7  00  52 

9  07  - 

10    21  46 

12  02  - 

13  18  - 

14  04  - 

14    17  36 

17  07  - 

18  08  - 


dSC S  —  4  53 

9      Greatest  elong.  E.  45  30 

6  hd »2  —  511 

dSV ?+0  43 


9 


in  Si 
Stationary. 

in  b 

in  Perihelion. 


2  55 


22  02  51    6^  (L W  +  3  59 

23  17  24  |6  S  C jj  +  6  21 

25  23  -  .  d  S  O  Superior. 

26  23  33  1 6  9  (L 9  +  o  43 

28  15  -        ?       Greatest  H el.  La t.  N. 


29  15     - 

29   16  II 

Aug.  3  04  58 

6  23  42 

10  20  53 

12  03     - 

18  13  55 

20  13     - 

21  02     - 

23  19  55 


6  S<L 

6  SC 

dka 
6  va 


9       Greatest  brilliancy. 

6^(L W  + 

in  Aphelion. 

iny 


2  15 
5  01 
5  16 
2  59 


4  07 


6 
6 


9 
S 

8  a 


24  04  43  1 6  9  CL 

24  20    -  !  9 

27  06  57  6  $  <i 

27  23    -  1<5  5  9 


Stationary. 


S 
9 


+  o  53 


5  42 


+ 


4 
6 


30  10  47  I  d  S  C S  —  5 


12 
10 
10 


31  08  - 

31  12  - 

Sept.  3  02  32 

6  20  59 

7  00  - 

11  13  - 

12  04  - 

14  22  25 

15  01  - 

17  04  - 

19  22  22 

20  02   - 
20   -   - 

20  17   - 

21  19  09 

23  13   - 

25  03  54 

26  19  06 

29  14   - 

30  07  57 

Oct.  2  22  - 


^       in  Aphelion. 

S      Stationary. 

6h(L ^2  —  526 

6y-(i 3^-3  17 

g       Greatest  elong.  £.  27  00 

9       Greatest  Hel.  Lat.  S. 

dWC W+413 

□  so 

(5  9  O  Inferior, 

6  9  a 9  —  7  32 

j;       stationary. 
O      Total  eclip.  inv.  at  Wash, 
{f       Greatest  Hel.  Lat.  S. 
dSC g-508 


0      enters  zii:,  Autumn  com. 
6  $(i 

d  SC 

aV0 

6\(L 

d  S  0  Inferior. 


$  — 


5  41 
5  16 


^2  —  5  32 


d      h     m 
Oct.    3    21    42 

5  -    - 

6  06     - 

7  14     - 
9  12     - 

9  17     - 

11  06     - 

12  04  24 
14  07     - 

17  02  39 

18  10  - 
18  14  12 

23  22     - 

24  05  37 
24  06  06 

24  09     - 

24  14     - 

26  21     - 

2^  16  30 

31    02    12 

Nov.  7  10     - 

8  09  38 

9    12      - 

14  19  43 

17  02     - 

18  07  04 
20  17  04 
20  21  - 
22  II  47 

24  03  39 

27  07  - 
27  II  30 

27  14     - 

28  00     - 

Dec.  5  16  25 

7  08     - 

8  06  - 
II  03  - 
14  06  26 

17  16     - 

18  04  00 

18  05     - 

19  14  53 

20  07     - 

21  16   14 

21  18  20 

22  02  - 
22  07     - 

25  00  43 
•     26   18     - 


O  f 

6%  a 3^  —  3  36 

a  Partial  eclip.  inv.  at  Wash. 

9  Stationary. 

Ij  Stationary. 

tp  Stationary. 

S       in  a 

g       Stationary. 

6^  (L V+413 

g       in  Perihelion. 

6i<L 9-1  54 

g       Greatest  elong.  W.   18  14 

c^SC g  +  157 

6  $  ^ ^  —  113 

dSC S  —  514 

6  $  a ^  —  628 

9       Greatest  brilliancy, 
g       Greatest  Hel.  Lat.  N. 

ah© 

6h(L 12  —  5  28 

6y-(L 3^-3  39 

9       in  J2 

6WC tP+405 

y.      stationary. 

6  9<L 9  +  o  55 

g       int5 

dgC g—  401 

(5SC S  —  509 

d  ?  O  Superior. 

6  $<L ^-624 

6h(L h  —  514 

g       in  Aphelion. 

6  yd :y-3i9 

$       Greatest  Hel.  Lat.  S. 
9       Greatest  elong.  W.  46  46 

d^CC W+3  57 

dgS g~i48 

9       in  Perihelion. 

d9C 9  —  005 

g       Greatest  Hel.  Lat.  S. 

dSC S  —  507 

dSO 

dgc g  —  710 

6  $h ^— 033 

dhC b—  4  55 

6  i  a <T  —  525 

$      in  Perihelion. 

0      enters  VJ,  Winter  com. 

6%  a i!-2  40 

(?V0 
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OBSERVATORIES. 


POSITIONS  OF  OBSERVATORIES. 

[North  Latitudes  and  West 

Longitudes  are  Considered  Positive 

'.) 

▼if  ^  ^  _ 

Reduction 
to 

Log  p. 

LonRi  tilde. 

Place. 

Latitude. 

Geocentric 

Latitude. 

From  Washington. 

From  Greenwich. 

O            t                " 

>        <i 

h     m       8 

h     m        s 

Abastuman  . 

+  41  42  24 

-  II  35-5 

9.999  351 

-  7  59  41 

-    25125 

Abo 

+  60  26  56.8 

—  10  02.1 

9.998  887 

-  6  37  22.20 

-    I  29  06.42 

Adelaide 

-345538.5 

+  10  56.8 

9.999  520 

+  9  37  23.92 

-  9  14  20.30  i 

Albany  {^New  Obs,) 

+  423912.7 

—  II  38.0 

9.999  326 

-  0  13  09.0 

+  4  55  06.8 

Albany  \oid  Obs,) 

+  42  39  49-5 

—  II  38.0 

9.999  326 

-  0-13  15.79 

+  4  54  59.99  i 

Alfred  {N.  Y,) 

+  42  15  19.8 

-  II  37.0     9.999337 

+  00251.37 

+  5  1107.151 

Algiers  {Old  Obs.) 

+  36  44  00 

—  II  10.8     9.999476 

-  5  20  32.6 

-  0  12  16.8 

Algiers  (JVew  Obs.) 

+  36  47  50 

-  II  II. 3     9.999474 

-  5  20  24.33 

-  0  1208.55 

Allegheny    . 

+  40  27  41.6 

-  II  313     9.999383 

+  0  II  47.15 

+  5  2002.93 

Altona 

+  5332453 

—  II  10.2     9.999049 

-  5  48  02.02 

-  0  39  46.24 

Amherst 

+  42  22  17. 1 

-  II  37-3  •  9-999  334 

-  0  18  II. II 

+  45004.67 

Annapolis    . 

+  385853.5 

-  II  24.5     9.999420 

-  0  02  19.29 

+  5  05  56.49 

Ann  Arbor  . 

+  42  1648.0 

-  II  37.0     9999336 

+  0  26  39.41 

+  53455.19 

Arequipa  [Harvard)    . 

-1624  ;;  . 

+    6  18.4 

9.999  884 

-  0  22  46 

+  4  45  30 

Armagh 

+  5421 12.7 

—  II  04.2 

9  999  029 

-  4  41  40.4 

+  0  26  35.4 

Athens 

+  375820.7 

—  II  18.9 

9  999  445 

-  6  43  08.70 

-  I  3452.92 

Bamberg 

+495306.0 

-  II  30  7     9.999  141 

-  5  51  49  43 

-  0  43  33.65  ' 

Beloit 

+42  3008.4 

-  II  37.6;  9.999331 

+  04751.5 

+  5  56  07.3    , 

Bergen 

+  602354 

—  10  02.7     9.998  888 

-  5  29  28.53 

-  0  21  12.75 

Berkeley 

+  375223.6 

-  II  18.3     9999448 

+  30046.94 

+  8  09  02.72 

Berlin 

+  5230 16.7 

-  II  17.1  1   9999075 

~  6  oi  50.63 

-  0  53  3485 

Berlin  (C/rania)   . 

+  52  31 30  7 

-  II  17.0     9999075 

-  601  43.23 

-  0  53  27.45 

Berne 

+465708.7 

-  II  39.0     9.999216 

-  53801.51 

-  02945.73 

Besangon 

+471459.0 

-  II  38.5     9.999208 

-  53212.95 

-  02357.17 

Bethlehem  . 

+40  36  23.1 

-  II  319     9  999  379 

-  00643.93 

+  501  31.85 

Birr  Castle  . 

+  53  05  47.0 

-  II  13.3     9.999060 

-  4  36  34-9 

+  031  40.9 

Bogota 

+  43615-4 

-     I  51.5     9.999991 

-  0  II  21.58 

+  45654.20 

Bologna 

+442954 

-  II  40.3     9.999279 

-  5  53  40.7 

-  0  45  24.9 

Bombay 

+  185345 

-     708.1      9.999847 

-  95931.52 

-  451  15-74 

Bonn 

+  5043450 

-    II    26.9       9.999  I20 

-  5  36  39.00 

-  0  28  23.22  ' 

Bordeaux 

+4450072 

-    II   40.4       9.999271 

-  5  06  10.24 

+  00205.54 

Boston  {University) 

+42  21  32.5 

-  II    37.2  1    9.999334 

-  0  24  00.8 

+  4  44  150    1 

Bothkamp   . 

+  54 12  09.6 

-    II   05.3       9999033 

-  5  48  47.0 

-  040  31.2    , 

Breslau 

+  51 06558 

—  II  25  0     9.999  iio 

-  6  1624.57 

-  I  08  08.79 

Brisbane 

-27  28  00.0 

+    9  32  2  1  9.999  689 

+  8  39  37.82 

-10  12  06.40 

Brussels  (Uccle)  . 

+  50  47  53 

-  II  26.6 

9.999  118 

-  5  25  42.7 

-  0  17  26.9 

Brussels  ( (9/^  Obs.)      , 

+  5051 107 

-  II  26.3 

9999117 

-  5  25  44.51 

-  01728.73' 

Budapest 

+  47  29  34-7 

-  II  38.0 

9.999  202 

-  6  24  31. 1 

-  I  16  15.3 

Cairo 

+  3004  38  2 

-  10  06.5 

9  999  632 

.-  71324.69 

-  2  05  08.91 

Cambridge  [England) . 

+  52  1251  6 

-  II  18.9 

9.999082 

-  50838.53 

-  0  00  22.75 

Cambridge  (Mass.) 

+  42  22  47.6 

-  II  37  3 

9-999  334 

-  02344.73 

+  44431.051 

Cape  of  Good  Hope 

-  33  56  03.6 

+  10  48  0 

9  999  543 

-  6  22  10.54 

-  I  1354.76 

Catania 

+  3730133 

—  II  16  0 

9  999  457 

-  6  08  36 

~  I  00  20 

Chapul  tepee 

+  1925  175 

*-    7  18.2 

9  999  838 

+  I  28  22.52 

+  63638.30 

Charkow 

+  5000096 

-  II  30:2 

9999138 

-  73311.55 

-  2  24  55.77 

OBSERVATORIES. 
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t 

POSITIONS  OF  OBSERVATORIES. 

[North  Latitudes  and  West 

Longitude 

s  are  Con. 

ndered  Positive 

•) 

1 

Redaction 

Longitude. 

Place. 

Latitude. 

(O 

Log  p. 

1 

Geocentric 
Latitude. 

From  Washington. 

From  Greenwicli. 

1 

Charlottesville 

0              1                H 
+    38    02     01.2 

»                 M 
-      II       19.3 

9.999  444 

h     m       s 
+  0  05  49.44 

+ 

1 
h     m       s 

5  1405.22 

,  Chicago  {Old  Obs.) 

+  41      5001.0 

-  II  35  9 

9.999  348 

+   0  42  1 1 .06 

+ 

5  50  26.84 

Christiania  . 

+  59  54 440 

—  10  08.7 

9.998  899 

-   55109.30 

— 

0425352 

Cincinnati  (New  Obs.) . 

+  3908  19.5 

-  II  25.4 

9.999416 

+   0  29  25.62 

+ 

53741.40 

Cincinnati  {O/d  Obs.)  . 

-f  39  06  26.5 

-  II  25.2 

9.999417 

+  0  29  43.22 

+ 

5  37  5900 

Clinton 

+  4303  17.0 

-  11  38.7 

9.999316 

--   0  06  38.33 

+ 

5  01  37.45 

1  Coimbra 

+  401224.5 

-  II  30.3 

9.999  389 

-   43432.7 

-h 

03343.1 

Columbia  (Missouri)    . 

+  3856517 

-  II  24.4 

9.999421 

+    I  01  02.55 

+ 

609  18.33 

Copenhagen 

+  5541  12.9 

-  10  53.1 

9.998997 

-  5  58  34.^8 

— 

050  18.70 

Cordoba 

-31  25  15.2 

+  10  22.2 

9.999602 

-  051  27.56 

+ 

41648.22 

1  Cracow 

+  500352.0 

—  II  29.9 

9.999  137 

-  6  28  06.06 

— 

I  19  50.28 

'  Crowborough 

+  51  03  14 

-  II  25.4 

9.999  112 

-  5  08  54 

— 

000  38 

Dantzig 

+  54  21  18.0 

—  II  04.1 

9.999  029 

-  62255.4 

— 

I  14  39.6 

Denver 

+  39  40  36.4 

-  II  27.9 

9.999  402 

+  I  51  31-85 

+ 

6  59  47.63 

Dorpat 

+  582247.1 

—  10  26.4 

9.998  934 

-  6  55  69.07 

— 

1-4653.29 

Dresden 

+  51  02  16.8 

-  II  25.4 

9.999  112 

-  6  03  10.63 

— 

0  54  54  85 

Dublin 

+  5323  131 

-  II  11.3 

9.999  053 

-  4  42  54.7 

+ 

0  25  21. 1 

Dun  Echt    . 

+  57  09  36 

-  10  39.2 

9.998  962 

-  4  58  35.8 

+ 

0  09  40.0 

Durham 

+  54  46  06.2 

—  II  00.9 

9.999  019 

-  5  01  56.03 

+ 

00619.75 

Dusseldorf  . 

1 

+  51  12  25.0 

—  II  24.6 

9.999108 

-  5  35  20.8 

— 

0  27  05.0 

Edinburgh  ( Caiton  Hill) 

+  55  57  23.2 

-  10  50.7 

9.998991 

-  4  55  32.7 

+ 

0  12  43.1 

Edinburgh  (Royal  Obs.) 

+  555528.0 

—  10  50.9 

9.998991 

-  455316 

+ 

012  44.2 

Evanston  (Dearborn)  . 

+  420333.4 

-  II  36.5 

9.999  342 

+  0  42  26.5 

+ 

5  50  42.3 

,  Florence  (Reale  Museo) 

+  43  46  04. 1 

-  "  39  7 

9.999298 

-  553173 

— 

04501.5 

Florence  (Arcetrt) 

+  434514.6 

-  II  39.7 

9.999298 

-  55317.12 

— 

04501.34 

Geneva 

+  46  1 1  58.8 

-  II  39-9 

9.999236 

-  5  32  52.49 

— 

0  24  36.71 

Genoa                   •       i  • 

Georgetown                 ' . 

+  442509.3 

—  II  40.2 

9.999281 

-  5  43  5711 

— 

03541.33 

+  38  54  26.7 

—  II  24.2 

9.999  422 

+  0  00  02.48 

+ 

5  08  18.26 

Glasgow  (Missouri) 

+  3913456 

-  II  25.8 

9999414 

+  I  03  02.30 

+ 

611  18.08 

Glasgow  (Scotland) 

+  555242.8 

-  10  51.5 

9.998  993 

-  45105.23 

+ 

0  17  10.55 

Gohlis 

+  51  21  35.0 

-  II  23.7 

9.999  104 

-  5  57  45  43 

— 

0  49  29.65 

Gothdi  (Old  Obs.) 

+  505605.2 

—  II  26.0 

9.999  114 

-  5  51  10.88 

— 

04255.10 

Gotha 

+  5056379 

-  11  25.9 

9.999  114 

-  5  51  06.27 

— 

0  42  50.49 

Gottingen 

+  51  3147.9 

-  II  22.8 

9.999  100 

-  5  48  0*2.07 

— 

0  39  46.29 

Graz 

+  470437.2 

-  II  38.8 

9.999213 

-  6  10  04 

— 

I  01  48 

Greenwich  . 

+  51  2838.1 

—  II  23.1 

9.999  loi 

-  50815.78 

0  00  00.00 

Grignon 

+  473342 

-  II  37.8 

9.999  201 

-  5  25  54 

— 

0  1738 

Hamburg 

+  533307.0 

—  II    lO.I 

9.999  049 

-  54809.6 

— 

0  39  53-8 

Hanover 

+  4342153 

-  II  39.6 

9.999300 

-  0  1907.87 

+ 

4  49  07.91 

Harrow 

+  51  34471 

—  II  22.6 

9.999098 

-  5  06  55.92 

+ 

0  01  19.86 

Hastings-on-Hudson  . 

+  40  59  25 

-  II  33  2 

9.999369 

-  0  12  46.33 

+ 

4  55  29  45 

Haverford    . 

+  400040.1 

-  II  29.4 

9.999  394 

-  00703.08 

+ 

5  01  12.70 

Heidelberg . 

+  49  24  35 

-  II  32.5 

9  999  153 

-  5  43  04.3 

— 

6  34  48.5 

Helsingfors. 

+  60  09  42.6 

—  10  05.6 

9.998  893 

-  6  48  04.93 

— 

I  3949.15 

Hereny 

+  47  1547.4 

-  ir  38.4 

9.999208 

-  6  1440.5 

^ 

I  06  24.7 
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POSITIONS  OF  OBSERVATORIES. 
(North  Latitudes  and  West  Longitudes  are  Considered  Positive.) 


T    ^  iS  A       J 

Reduction 
to 

*T    M«*     — 

Longitude. 

Place. 

Latitude. 

Geocentric 

Log  p. 

Latitude. 

From  Washington. 

From  Greenwich 

Hoiigkong   . 

Q                   •                  99 

+  22  l8  13.4 

f 
-    8  10.7 

9.999  789 

h     m       s 
+11  15  02.36 

h     m       s 
-    73641.86 

Hudson 

+  41  1442.6 

-  II  341 

9.999  363 

+   01725.5 

+   52541.3 

\  amaica 

+  18  2451 

-    658.7 

9.999  854 

+   003  13.70 

+   511  29.48 

ena  ( University) 

+  5055349 

—  II  26.0 

9.999  115 

-    55436.05 

-   0  46  20.27 

Calocsa 

+  46  31  41.7 

-  II  39.6 

9.999  227 

-  6  24  10.12 

-  I  15  54-34 

Karlsruhe 

+  49  00  29.6 

-  II  33-9 

9.999  163 

-  54152.2 

-  0  33  36.4 

Kasan  .... 

+  554724.4 

—  10  52.2 

9.998  995 

-  8  24  44.82 

-  3  16  29.04 

Kew              .         .         . 

+  51  2806 

-  II  23.2 

9.999  loi 

-  50700.7 

+  001  15. 1 

Kiel      .... 

+  542028.5 

—  II  04.2 

9.999  030 

-  54851.42 

-  0  40  35.64 

Kiew    .... 

+  5027  10.5 

-  II  28.2 

9.999  127 

-  7  10  16.42 

-  2  02  00.64 

Kis  Kartal  . 

+  474154.8 

-  II  37-5 

9.999  197 

-  6  26  27.5 

-  I  i8  II. 7 

Konigsberg . 

+  544250.4 

-  II  01.3 

9.999  021 

-  6  30  14.82 

-  I  21  59.04 

Kremsmiinster 

+  480323.1 

-  II  36.7 

9.999  188 

-  6  04  47.37 

-  05631.59 

La  Plata 

-3454303 

+  10  56.7 

9.999  520 

-  I  16  38.8 

+  351  37.0 

Leiden                   ... 

+  52  09  20.0 

-  II  193 

9^999084 

-  52611.95 

-  0  1756.17 

Leipzig 

+  51  2005.9 

-  II  23.9 

9.999  104 

-  5  57  49.76 

-  0  49  33.98 

Liege  {jCointe,  Ougree) . 

+  50  37  07 

-  II  27.5 

9.999  123 

-  53031^0 

-  0  22  15.2 

Lisbon  {^Marine  Obs,) . 

+  3842  17.6 

-  II  23.3 

9.999  427 

-  4  31  42.20 

+  0  36  33.58 

Lisbon  {Royal  Obs,) 

+  384231.3 

-  II  23.1 

9.999  427 

-  431  31.10 

+  03644.68 

Liverpool 

+  53  24  04.8 

-  II  II. 2 

9.999  053 

-  4  55  58.45 

+  012  17.33 

Liibec 

+  53  51  31  I 

-  II  07.9 

9.999  042 

-  5  51  01.5 

-  0  42  45.7 

Lund 

+  554151-6 

-  10  53.0 

9.998997 

-  6  01  00.79 

-  05245.01 

Lussinpiccolo  (Manora) 

+  44  32  II.O 

-  II  40.3 

9.999  278 

-  60608.19 

-  0  57  52.41 

Lyons 

+  4541  41.0 

-  11  40.3 

9.999  248 

-  5  27  24.33 

-  0  19  08.55 

Madison 

+  430436.8 

-  II  38.7 

9.999  316 

+  049  22.15 

"^  5  57  3793 

Madras 

+ 13  04  08.0 

-    5  076 

9.999  925 

-10  29  14.90* 

-  52059.12 

Madrid 

+  40  24  29.7 

-  II  31. I 

9  999  384 

-  4  53  30.66 

+  01445,12 

Manila 

+  143525 

-    5  40  5 

9.999907 

+104754 

-  8  03  50 

Mannheim   . 

+  49  29  II.O 

-  II  32.2 

9.999  151 

-  54206.23 

-  0  33  50.45 

Marburg 

+  50  48  46.9 

-  II  26.5 

9.999  118 

-  5  43  20.7 

-  0  35  04.9 

Markree 

+  54  10  31.8 

-  II  05.5 

9  999  034 

-  4  34  274 

+  0  33  48.4 

Marseilles    . 

+  43  18  17.5 

-  II  39.1 

9.999  310 

-  5  29  50.37 

-  02134.59 

Mauritius 

-  20  05  39 

+    7  30.8 

9.999  828 

-  8  58  28.4 

-  350  12.6 

Melbourne  . 

-374953.4 

+  II  18. 1 

9.999  449 

+  911  50.2 

-  9  39  54.0 

Meudon 

+  4848  18 

-  II  34-6 

9999169 

-  5  17  11.4 

-  0  08  55.6 

Mexico 

+ 19  26  01.3 

-    7  18.4 

9.999  838 

+  I  28  10.95 

+  6  36  26.73 

Middletown  (Conn.) 

+  41  33  16.0 

-  II  351 

9  999  355 

-  0  17  38.60 

+  45037.18 

Milan 

+  4527593 

-  II  40.4 

9  999  254 

-  54501.70 

-  0  36  45.92 

Modena 

+  443852.8 

-  II  40.4 

9  999  275 

-  55158.7 

-  0  43  42.9 

Moncalieri  . 

+  445951 

-  II  40.4 

9.999266 

-  5  39  05 

-  0  30  49 

Montreal 

+  453017.0 

-  II  40.4 

9  999  253 

-  01357.15 

+  45418.63 

Montsouris  . 

+  48  49  18.0 

-  "  34.5 

9.999  168 

-  5  17  36.46 

-  0  09  20.68 

Moscow 

+  5545198 

-  10  52.5 

9998995 

-  7  38  32.87 

-  2  30  17.09 

Mount  Hamilton  {Lick) 

+  372025.6 

-  II  14.9 

9.999  461 

+  2  58  19. II 

+  8  06  34.89 

Munich 

+  480845.5 

-  II  36.5 

9.999  186 

-  5544185 

-  0  46  26.07 

I—      


OBSERVATORIES. 
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POSITIONS  OF  OBSERVATORIES. 
[North  Latitudes  and  West  Longitudes  are  Considered  Positive,) 


Place. 


Naples 

Nashville 

Natal 

Neuchatel    . 

New  Haven  {Old  Obs.) 

New  Haven  {Yale  Univ.) 
New  York  {Columd.  Coll.) 
New  York  (Rutherfurd) 
Nice 
Nicolaefi 

Northfield    . 
Oakland  (Cal.)     . 
Odessa 
Ogden 
O-Gyalla 

Olmiitz 

Oxford  (Mississippi) 

Oxford  (Radcliffe) 

Oxford  {University) 

Padua 

Palermo 
Paramatta    . 
Paris 

Philadelphia 
Plonsk 

Pola 

Portsmouth 
Potsdam 
Poughkeepsie 
Prague  (University) 

Princeton 

Princeton  (Halsted) 
Providence  (Seagrave 
Providence  (Ladd) 
Pulkowa 


Quebec 

Quito 

Riga 

Rio  de  Janeiro 

Rochester    . 

Rome  {Coll.  Rom 
Rome  (Capitol) 
Rome  (Vatican) 
Rousdon 
Rugby 


) 


Latitude. 


) 


+  4051  46.3 
+  36  08  54.4 
-  29  50  46.6 

+  47  0001.2 
+  41  1836.5 

+  41  19  22.3 
+  404523.1 
+  404348.5 

+  43  43  16.9 
+  4658  21.8 

+  44  27  41.6 
+  37  48  05 
+  46  28  36.7 
+  41  13  08.6 
+  475227.3 

+  49  35  43 
+  34  22  12.6 

+  5145354 
+  5145342 
+  45  24  05 

+  38  06  44.0 

-  33  48  49.8 
+  48  50  1 1.2 

+  395707.5 
+  52  3740.0 

+  445148.7 
+  50  48  03 
+  52  22  56.0 
+  41  41  18 

+  5^^S  158 

+  40  20  57.8 
+  4020  55.8 
+  41  49  46.4 
+  41  50  21 
+  5946  18.7 

+  464759.2 

-  o  1400 

+  5657093 
-225423.6 

+  43  09  16.8 

+  41  5353.6 

+  41  53  33-5 
+  41  5404.8 

+  50  42  38 

+  52  22  07 


Reduction 

to 

Geocentric 

Latitude. 


-I. 


-  II  32.8 

-  11  06.6 
+  10  03.7 

-  II  38.9 

-  II  34-3 

-  II  34.4 

-  II  32.4 

-  II  32.3 

-  II  39  6 

-  II  38.9 

-  II  403 

-  II  17.9 

-II  39-6 

-  II  34  o 

-  II  37.1 

-  II  31-8 

-  10  52.0 

-  II  21.6 

-  II  21.6 

-  II  40.4 

-  II  19.7 
+  10  46.9 

-  II  34.5 

-  II  29.2 

-  II  16.4 

-  II  40.4 

-  II  26.6 

-  II  17.9 

-  II  35.5 

-  II  29.8 

-  II  30.8 
-II  309 

-  II  35-9 

-  II  35-9 

-  10  10.4 

-  II  39-2 
+    o  05.7 

-  10  41.3 
+  8  21. 1 
-II  38.8 

-  II  36  I 
—II  36.0 

-  II  36.1 

-  II  27.0 

-  II  18.0 


Log  p. 


9  999  372 
9.999490 

9999637 

9999215 
9.999  361 

9.999  361 

9  999  375 

9  999  376 

9999299 
9.999216 

9.999  280 

9  999  449 
9.999  228 

9-999  363 
9.999  192 

9-999  149 

9.999  533 
9.999094 

9.999094 
9-999  256 

9.999  442 
9.999  546 
9.999  168 
9.999396 
9.999  072 

9.999  270 
9.999  118 
9.999  078 

9.999  351 
9.999  136 

9-999  385 
9.999  386 

9-999  348 
9  999  348 

9.998  902 

9.999  220 
0.000000 

9.998  967 

9.999  779 

9.999314 

9-999  346 
9  999  346 

9-999  346 
9.999  120 
9.999  079 


Longitude. 


From  Washington. 


m 


-605  17.51 

+  o  38  56.4 

-  7  12  16.96 

-  5  36  05.71 

-  o  16  33.64 

-  o  16  35.20 

-  o  12  22.14 

-  O  12  19.10 

-  5  37  27.96 

-  7  16  09.58 

+  I  04  20.03 

+  30050.77 

-  7  II  17.88 
+  21943.85 

-  6  21  01.32 

-  6  17  24 
+  04951.3 
-503  13.2 

-  50315-4 

-  SSS  44-97 

-601  41.68 
+  8  47  44.0 

-  51736.75 

-  00737.27 

-  6  29  47.8 

-  6  03  38.67 

-  503510 

-  600  31.7 

-  o  12  42.13 

-  60556.1 

-  00938.17 

-  00936.34 

-  o  22  38.14 

-  O  22  39.83 

-  7  09  34  42 

-  02323.14 
+  o  05  50.88 

-  6  44  43.95 
-215  34.4 
+  o  02  06.00 

-  55811.33 
-558  12.15 

-  55805.25 
-456  16.84 

-  50313.8 


From  Greenwich. 

h     m       8 
-  05701.73 

+  5  47  12.2 

-  2  0401.18 

-  o  27  49.93 
+  45142.14 


+ 
+ 
+ 


4  51  40.58 
4  SS  53.64 
4  5S  56.68 
o  29  12.18 
2  07  53.80 


+ 
+ 


6  12 
809 
2  03 
727 
I  12 


-  I  09 

+  558 
+  005 

+  005 

-047 


35.81 

06.55 
02.10 

5963 
45.54 

08 

07.1 

02.6 

00.4 

29.19 


-  o  53  25.90 
-10  04  00.2 

-  o  09  20.97 

+  50038.51 

-    I  21  32.0 

-  o  55  22.89 
+  o  04  24.8 

-052  15.9 

+  4  55  3365 

-  o  57  40.3 

+  45837.61 
+  4  58  39.44 
+  4  45  37.64 

+  4  45  35-95 

-  2  01  18.64 

+  4  44  52.64 

+  5  1406.66 

-  I  36  28.17 
+  2  5241.4 
+  5  10  21.78 

-  04955-55 

-  o  49  56.37 

-  04949.47 
+  011  58.94 
+  o  05  02.0 
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OBSERVATORIES. 


POSITIONS  OF  OBSERVATORIES. 

{North  Latitudes  and  West 

Longitudes  are  Con, 

sidered  Positive 

Long 

.) 

Reduction 

itude. 

Place. 

Latitude. 

to 
Geocentric 

Log  p. 

- 

- 

Latitude. 

From  Washington. 

h     m        s 
-    4  43  26.6 

From  Greenwich. 

San  Fernando 

o           >             •> 

+  36  27  42.0 

-  11  08.9 

9-999  483 

h     m        s 
+   0  24  49.2 

San  Francisco 

+  3747279 

-  II   17.8 

9.999  450 

+  3  01  27.08 

+  8  09  42.86 

Santiago  de  Chile 

-332642.0 

+  10  43.4 

9.999  555 

-  0  25  29.56 

+  4  42  46.22  . 

South  Hadley 

+  42  15  18.2 

-  II  37.0 

9  999  337 

-  0  17  55-49 

+   4  50  20.29 

Speier 

+  491855.2 

-  II  32.9 

9.999  156 

-  54201.34 

-  0  33  45.56 

St.  Louis 

+  383803.0 

—  11  22.7 

9.999  429 

+  0  52  33  48 

+  6  00  49.26  ■ 

St.  Petersburg  {Academy) 

+  595629.7 

—  10  08.4 

9.998  898 

-  7  09  29.24 

-  2  01  13.46 

St.  Petersburg  (Univ.) 

+  595632.0 

—  10  08.4 

9.998  898 

-  709  27.2 

-  20J  11.4 

Stockholm  . 

+  592033.0 

-  10  15.5 

9.998  912 

-  6  20  29.77 

-  I  12  13.99  ■ 

Stonyhurst  . 

+  53  50  40 

—  II  08.0 

9.999  042 

-  45823.10 

+  00952.68 

Strassburg  {New  Obs.) 

+  483500.3 

-  II  35-3 

9.999  174 

-  5  39  20.47 

-  0  31  04.69  \ 

Strassburg  {Old  Obs.) . 

+  4834538 

-  II  35.3 

9.999  174 

-  5  39  18.27 

-  03102.49, 

Sydney 

-3351411 

+  10  47  3 

9.999  545 

+  8  46  54.68 

-10  04  49.54 

Syracuse 

+  43  02  13. 1 

-  11  38.6 

9.999317 

-  0  03  42.42 

+  5  04  33  36 

Tacubaya 

+  19  24  17.5 

-    7  17.8 

9.999  839 

+  I  28  30.75 

+  6  36  46.53 

Taschkent   . 

+  41  19  31.3 

-  II  34-4 

9.999  361 

-  9  45  26.58 

-  4  37  10.80 

Tokio 

+  353917.5 

-  II  02.8 

9.999  502 

+  9  32  46.20 

-  9  1858.02 

Toronto 

+  433935.9 

-  II  39.6 

9.999  301 

+  009  18.87 

+  517  3465 

Toulouse 

+  43  36  45 

-  II  39.5 

9.999  302 

-  5  1405.66 

-  0  05  49.88 

Trieste 

+  4538454 

-  II  40.3 

9999250 

-  603  18.73 

-  0  55  02.95 

Troy  {N  Y.) 

+  424352.9 

-  II  38.1 

9.999  325 

-  01333.49 

+  4  54  42.29 

Tulse  Hill   . 

+  51  2647.0 

-  II  23.3 

9.999  102 

-  50748.1 

+  0  00  27.7 

Turin 

+  45  04  08.0 

—  II  40.4 

9.999  265 

-  5  39  02.96 

-  0  3047.18 

Tuscaloosa  {Ala.  Univ.) 

+  33  1236.8 

-  10  41. 1  1   9.999561 

+  041  55.96 

+  550U.74 

Twickenham 

+  51  2704.2 

-  II  23.3 

9.999  102 

-  50702.7 

+  001  13. 1 

Upsala  {New  Obs,) 

+  5951  29.4 

-  10  09.3     9.998900 

-  61845.93 

-  I  10  30.15 

Utrecht 

+  52  05  09.6 

-  II  19.7 

9.999  086 

-  5  28  46.8 

-  0  20  31.0    , 

Venice 

+  452610.5 

-  II  40.4  ,   9  999  255  1 

-  5  57  37  90 

-  0  4922.12  i 

Vienna  {/osephstadt)   . 

+  48  1253.8 

—  II  36.2 

9.999  183 

-  6  13  41. 1 

-  10525.3 

Vienna  {New  Obs.) 

+  481355.4 

—  II  36.2 

9.999  183 

-  61337.17 

-  I  05  21.39 

Yiennsi  {Old  Obs.) 

+  481235.5 

-  11  36.3 

9.999  184 

-  61347.42 

-  I  05  31  64 

Vienna  {Ottakring) 

+  48  12  46.7 

-  II  36.2     9.999  183 

-  6  13  26.89 

-  I  05  1 1 . 1 1 

Warsaw 

+  521304.7 

-  II  18.9     9.999082 

-  6  32  23.06 

-  I  24  07.28 

Washington 

+  3855  140 

-  II  24.2     9.999422 

0  00  00.00 

+  508  15.78 

Washington  {Old  Obs.) 

+  38  53  38.8 

-  II  24.1 

9.999  422 

-  00003.63 

+  5  08  12.15 

Washington  {Smithsonian) 

+  385317.3 

—  II  24.1 

9.999  422 

-  000096 

+  5  08  06.2    ' 

Washington  ( Cftth,  Univ!) 

+  3856  14.8 

-  II  24.2 

9.999  422 

-  000  15.78 

+  5  08  00.00 

Wellington  . 

-41  18  00.6 

+  II  34  3 

9.999  361 

+  7  12  37.70 

-II  390652 

West  Point  {Old  Obs.) 

+  41  2331 

-  II  34.6     9.999  359  1 

-  0  12  26.34 

+  4  55  49  44 

West  Point  {New  Obs.) 

+  41  23  22.1 

-  II  34-6 

9  999  359 

-  0  12  25.23 

+  4  55  50.55 

,  Wilhelmshaven   . 

+  5331  52.2 

—  II  10.3 

9.999  050 

-  5  40  50.89 

-  03235.11 

Williamstown  {Mass.). 

+  42  42  30 

-  II  38.0 

9.999  325 

-  0  15  26 

+  4  52  50 

Williamstown  (  Victoria) 

-375207.2 

+  II  18.3 

9.999  448 

+  9  12  06.1 

-  93938.1 

Wilna 

+  54  40  59- 1 

—  II  01.6 

9.999021 

-  6  49  24.60 

-    I  41  08.82  ! 

Windsor 

-  33  36  30.8 

+  10  44.9 

9.999551 

+  8  48  23.7 

-100320.5    ; 

Zurich 

+  47  22  40.0 

-  II  38.2 

9.999  205 

-  5  42  28.08 

-  03412.301 

1 

PART    IV. 


APPARENT  PLACES  OF  STARS,  STAR  NUMBERS, 

AND  OTHER  DATA, 


BASED  ON  THE  CONSTANTS  OF  THE 


PARIS  CONFERENCE  OF  1896. 
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FORMULA  FOR  STAR-REDUCTIONS,  1903. 


FORMULAE  FOR  THE  REDUCTION  OF  THE  POSITIONS  OF  THE  FIXED  STARS,  USING 

THE  NOTATION  OF  BESSEL.  AND  THE   CONSTANTS    OF  THE  PARIS  CONFERENCE, 

OF  MAY,  1896. 

NOTATION, 

r,  the  time  reckoned  in  units  of  one  year,  from  the  beginning  of  the  Besselian  fictitious  year.  (1902, 

December  31.826**=  1903,  January  0.826^,  Washington  mean  time), 

Oq,  do,  the  star's  mean  right  ascension  and  declination  at  the  beginning  of  the  fictitious  year, 

o,     d,  the  star's  apparent  right  ascension  and  declination  at  the  time  r, 

/i,  /i\  the  annual  proper  motion  in  right  ascension  and  declination, 


0,  the  Sun's  true  longitude. 

L,  the  Sun's  mean  longitude, 

^,  the  longitude  of  the  Moon's  ascending  node, 


<j,   the  obliquity  of  the  ecliptic, 
r',   the  longitude  of  the  Moon's  perigee, 
([  ,  the  Moon's  mean  longitude. 


BESSELIAN  STAR-NUMBERS. 


A ^=.7  —  0.342  16  sin  ^ 
+  0.004  ^5  sin  2  ^ 

—  0.024  95  sin  2  L 
4-0.002  18  sin  (L  +  75.3'^) 

—  0.000  97  sin  (3  L  +  78.7^) 
-|-  0.000  24  sin  (2  L  —  ^) 

—  0.004  05  sin  2  ([ 


+  0.000  24  s 
-f-  o.ooi  33  s 

—  0.000  68  s 

—  0.000  52  s 
-|-  0.000  30  s 
-|- 0.000  12  s 


n«[  +  r') 
n((r-r') 
n  (2<[  — ^) 
n(3<[  — n 
n(([-2L  +  r') 
n2((I-L) 


It 


+  0.007  cos  (2  L  —  Q) 

—  0.088  cos  2  ([ 

—  0.018  cos  (2  d  —  Q) 

—  o.oi  1  cos  (3  d  —  r') 

+  0.005  COS  ( d  +  r') 


B-=.  —  9.210  COS  Q, 

-\-  0.090  COS  2  Qt 
0.546  COS  2  L 

—  0.021  COS  (3  L  +  78.7^) 
-|-  0.009  COS  (L  —  78.7°) 

C=  —  20.4700  COS  6>  COS  0 

Z?  =  —  20.4700  sin  0 

£-=. —   0.0425  sin  ^  -j-  0.0005"  sin  2  ^  —  0.0031"  sin  2  L 

Bessel's  Star 'Constants, 
a  =  3.072  40*  +  1.336  44*  sin  Oo  tan  6^  =  precession  in  right  ascension 
^  =  T^  cos  Oo  tan  <Jo 
r  =  T^  cos  Co  sec  &^ 
</=tV  si"!  Oo  sec  rJo 

a'  =  20.0465"  cos  Oo  =  precession  in  declination 

6'  =  —  sin  Oo 

c'  r^  tan  w  cos  do  —  sin  Oo  sin  do 

t^  =  cos  Oo  sin  do 

Reduction  to  Apparent  Position. 

a^a^^Tfi  -\-  Aa  -\-  B b  -\-  Cc  -\-  D d  -\- ^ E 
d  =  do  +  T/i'  ^  Aa'  +  Bb'  +  Cc'  +  Dd" 

INDEPENDENT  STAR-NUMBERS. 

/=/  +/'  =  +  46.0858"  A-\-  E{m  arc)  =  3.072  40-  /#  +  A  ^  (in  time) 

y  =  —    0.0124*  sin  2([  -I-0.C041*  sin  fd  --  ^')  +  0.0007*  sin  (d-|-I^') 
—    0.0021*  sin  (2d  —  Q)  —  0.0016*  sin  (3d  —  ^') 
-\-    0.0009*  sin  ( d  —  2  L  +r')  -|-  0.0004*  sin  2  ( d  —  L) 
gsm  G  =  B  h  sin  //  =  C 

^cos  6^=20.0465"./  hcosII^D  i=rtan« 

Reduction  to  Apparent  Position, 
a^ao  +/+  T  A*  +  tV  ^  sin  ( 6^  -f  «o)  tan  do  -f-  tV  ^  sin  {11+  fl©)  sec  do    (in  time) 
d  =  do  +  r^' -f  ^ cos  ((?+  <7o)  -f- ^  cos  (//+  flo)  sin  do  + «  cos  d©  (in  arc) 

Notes.  —  (i)  The  independent  star-numbers  are  more  convenient,  when  only  one  or  two  apparent 
positions  of  a  star  are  required,  or  when  Bessel's  star-constants  are  not  known  with 
sufficient  accuracy.  Otherwise,  the  Besselian  star-numbers  are  more  convenient. 
(2)  In  using  the  star-constants  of  the  British  Association  Catah^ie,  a,  h,  c.  d,  a\  b\  c\  cT , 
with  the  star-numbers  of  this  Ephemeris,  the  quantities  to  be  formed  are  Ac,  Bd,  Ca,  Db, 
—Ac',  —Bd*,  —Ca',  —Db'. 


(in  time) 
(in  arc) 


PRECESSION,  OBLIQUITY,  ETC.,  1903. 

(CONSTANTS  OF  PARIS  CONFERENCE.) 
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FOR  GREENWICH  MEAN  NOON. 

1 

Date. 

Precession 

in 

Longitude 

from 

Natation. 

Obliauity 
Ecliptic. 

The  Sun's 
Aberration. 

In            , 

In 

In 

Jan.        O 

1903.0. 

Longitude. 

R.  A. 

Obliquity. 

{Nnucondt.) 

• 

—      0.14 

+  6.77- 

s 
+  0.414 

rr 
9.20 

9         *         tt 
23    26    57.66 

•• 
—  20.81 

lO 

+      1.23 

7.03 

0.430 

9.13 

57-72 

20.81 

20 

2.61 

7.19 

0.440 

9.02 

57.82 

20.80 

30 

3.98 

7.23 

0.442 

8.86 

57.96 

20.77 

Feb.      9 

5.36 

7.10 

0.434 

8.70 

58.11 

20.74 

19 

+     6.74 

+  6.81 

+  0.417 

-8.55 

23  26  58.25 

—  20.70 

Mar.       I 

8.II 

6.39 

0.391 

8.42 

58.36 

20.65 

II 

9.49 

'    5.87 

0.359 

8.34 

58.43 

20.59 

21 

10.86 

5-29 

0.324 

8.34 

58.42 

20.54 

31 

12.24 

4.71 

0.288 

8.40 

58.35 

20.48 

Apr.     10 

+  13.62 

+  4.18 

+  0.256 

-8.51 

23  26  58.22 

—  20.42 

20 

14.99 

3.74 

0.229 

8.67 

58.05 

20.36 

30 

16.37 

3.42 

0.209 

8.87 

57.84 

20.31 

May     10 

17.74 

3.23 

0.197 

9.07 

57.62 

20.26 

20 

19.12 

3.18 

0.194 

9.27 

57.41 

20.22 

1 

30 

+  20.50 

+  325 

+  0.199 

9.43 

23  26  57.24 

—  20.18 

'      June      9 

21.87 

3.41 

0.208 

9.55 

57.10 

20.15 

19 

2325 

3.63 

0.222 

9.62 

57.02 

20.14 

29 

24.62 

3.86 

0.236 

9.63 

57.00 

20.13 

July      9 

26.00 

4.06 

0.248 

9.57 

57.05 

20.13 

19 

+  27.38 

+  4.18 

+  0.256 

-9.47 

23  26  57.13 

—  20.14 

29 

28.75 

4.20 

0.257 

9.34 

57.25 

20.16 

Aug.      8 

30.13 

4.09 

0.250 

9.17 

57-40 

20.18 

18 

31.50 

3.84 

0.235 

9.01 

57.55 

20.22 

28 

32.88 

3.47 

0.212 

8.86 

57.69 

20.26 

Sept.      7 

+  34-26 

+  2.99 

+  0.183 

-8.75 

23  26  57.79 

—  20.31 

17 

35.63 

2.43 

0.149 

8.69 

57.84 

20.36 

27 

37.01 

1.84 

0.II3 

8.69 

57.82 

20.42 

Oct.      7 

38.38 

1.26 

0.077 

8.75 

57.75 

20.48 

17 

39.76 

0.75 

0.046 

8.87 

57.62 

20.54 

27 

+  41.14 

+  0.35 

+  0.021 

-9.04 

23  26  57.44 

—  20.60 

Nov.      6 

42.51 

+  0.09 

-j-  0.006 

9.23 

57.23 

20.65 

16 

43.89 

—  0.02 

—  0.00 1 

9.44 

57-01 

20.70 

26 

45.26 

+  0.04 

-|-  0.002 

9.62 

56.82 

20.74 

Dec.       6 

46.64 

0.22 

0.013 

9.76 

56.67 

20.77 

16 

-|-  48.02 

+  0.49 

+  0.030 

-9.83 

23  26  56.58 

—  20.80 

26 

49-39 

0.80 

0.049 

9.85 

56-55 

20.81 

36 

1 

+  50-77 

+  1.09 

+  0.067 

—  9.80 

23  26  56.58 

—  20.81 

Mean  Ob) 

[iquity  1903.0 

23°  27'  o€ 

►.86"  {Newcon 

1 

Precessioi 

Q  for  1903 

S 

0.2S7I  log=:  I.70I20 

Precessio 

Q  in  a  Solar  L 
Q  in  a  Siderea 

'ay 

•     •             J 

0. 1  ^76  loc  =  0. 1  ^861 

r 

Precessioi 

1  Day     .     . 

0.1372  log  =  9. 13742 
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BESSELIAN  STAR-NUMBERS,  1903. 

(CONSTANTS  OF  PARIS  CONFERENCE.) 


1 

FOR  WASHINGTON 

MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

LcgW 

Log  5. 

LogC 

LogZ>. 

Solar  Day. 
vSid.  Hour.) 

Log  A 

Log^. 

Lege 

Logi>. 

Jan. 

o 

+  9.13402 

+  0.9641 

—0.49706 

+  1.30496 

Feb.       15 

+  9.41824 

+  0.93x0 

-1.19413 

+  I.0545I 

I 

9.14423 

0.9626 

0.54031 

1.30358 

16 

9-42035 

0.9317 

1.19912 

1.04279 

2 

9- 1 5253 

0.9611 

0.57953 

1.30205 

17 

^  9.42346 

0.9326 

1.20392 

1.03060 

1 
1 

3 

9-15906 

0.9598 

0.61537 

1.30038 

h       18 

"  9.42739 

0.9333 

1.20853 

I.OI794 

1 

b 

4 

9-16432 

0.9590 

0.64834 

1.29857 

(10.0)  19 

9-43185 

0.9335 

1.21296 

1.00475 

(T.0) 

5 

+  9.16910 

+  0.9588 

-0.67885 

+ 1. 29661 

20 

+  9.43656 

+  0.9333 

-1.2x721 

+  0.99102 

6 

9-17455 

0.9594 

0.70723 

I.29451 

21 

9.44119 

0.9325 

1. 22129 

0.97671 

7 

9.18167 

0.9605 

0.73373 

1.29226 

22 

9.44560 

0.9313 

X.22519 

0.96x78 

8 

9.19109 

0.9618 

0.75858 

1.28985 

23 

9.44945 

0.9296 

1.22892 

0.94619 

9 

9.20282 

0.963d 

0.78195 

1.28730 

24 

9.45268 

0.9277 

1.23249 

a92988 

lO 

+9.21624 

+  0.9637 

-0.80399 

+  1.28460 

25 

+  9-45513 

+  0.9257 

-  X.23589 

+0.91280 

II 

9-23019 

0.9634 

0.82483 

1. 28174 

26 

9-45673 

0.9238 

1.239x4 

0.89490 

12 

924343 

0.9622 

0.84458 

1.27872 

27 

9-45758 

0.9223 

1.24222 

0.87609 

13 

9.25486 

0.9601 

0.86334 

1-27554 

28 

9-45797 

0.9213 

1.24515 

0.85631 

M 

9.26383 

0.9578 

0.88120 

1.27220 

Mar.        I 

9-45828 

0.9212 

1.24792 

0.83545 

1 

15 

+  9.27040 

+  0.9555 

-0.89821 

+  1.26870 

2 

+9-45903 

+  0.9219 

-1-25055 

1 

+a8i34X 

i6 

9.27499 

0.9537 

0.91445 

1.26503 

3 

9.46076 

0.923X 

1.25302 

0.79006 

17 

9.27841 

0.9527 

0.92997 

1. 26120 

4 

9-46374 

0.9246 

1.25535 

0.76526 

i8 

9.28169 

0.9525 

0.94482 

I.25719 

h        5 

9.46795 

0.9258 

1.25753 

0.73883 

h 

19 

9.28562 

0.9530 

0.95904 

1.25300 

(11.0)    6 

9-47306 

• 

0.9263 

1.25957 

0.71057 

:  (8.0) 

20 

+  9.29068 

+  0.9538 

-0.97268 

+  1.24864 

7 

+9.47845 

+  0.9258 

—  1.26x46 

+  0.6802X 

' 

21 

9.29697 

0.9546 

0.98577 

1.24409 

8 

9.48340 

0.9244 

x. 26321 

0.64745 

22 

9.30425 

0-9551 

0.99834 

1.23936 

9 

9.48742 

0.9224 

1.26483 

a6ii9o 

23 

9.31207 

0.9552 

I.01043 

1.23444 

10 

9.4901 1 

0.920X 

1.26630 

0.57305 

■ 

24 

9.32002 

0.9547 

1.02205 

1.22933 

II 

9-49154 

0.9182 

1.26764 

0.53027 

25 

+9.32771 

+  0.9538 

-1.03323 

+ 1. 22401 

12 

+  9.49203 

+  0.9170 

-1.26884 

+  0.48269 

26 

9- 33490 

0.9523 

1.04400 

1. 2 1849 

13 

9.49213 

0.9167 

1.26991 

0.42913 

27 

9-34136 

0.9505 

I-05437 

1.2x277 

M 

9.49241 

0.9174 

1.27084 

0.36790  j 

28 

9.34680 

0.9484 

1.06436 

1.20683 

15 

9.49326 

0.9187 

1. 27164 

0.29649  , 

29 

9-35IIO 

0.9463 

1.07399 

1.20067 

16 

9.49496 

0.9203 

1.2723X 

0.21087 

1 

30 

+  9-35430 

+  0.9443 

-1.08328 

+  1. 19429 

17 

+9.49748 

+  0.9218 

-1.27284 

+0.X0401 

1 

31 

9-35660 

0.9427 

1.09223 

1. 18767 

18 

9.50062 

0.9230 

1-27325 

9.96x87  ! 

Feb. 

I 

9.35839 

0.9417 

1. 10087 

1. 18082 

19 

9.50405 

0.9237 

1.27352 

9.7491  X 

2 

9.36031 

0.9415 

1.10921 

I. 17372 

h      20 

9.50756 

a9239 

1.27366 

+9.31477 

h 

3 

9-36303 

0.9420 

1.U725 

1. 16637 

(12.0)  21 

9.51088 

0.9236 

1.27367 

-9.17087 

(0.0) 

4 

+  9.36708 

+  0.9429 

-  1. 12500 

+  1. 1 5875 

22 

+  9.51388 

+  0.9229 

-1-27355 

-9-70125  1 

1 

5 

9.37276 

0.9439 

1.13249 

1. 1 5087 

23 

9-51634 

0.9218 

1.27330 

9-93285  ! 

6 

9.37987 

0.9443 

1.13971 

1. 14270 

24 

9.51822 

0.9207 

1.27292 

0.08293 

7 

9.38778 

0.9440 

1.14667 

1. 1 3424 

25 

9.51951 

0.9196 

1.2724X 

0.X9410 

8 

9.39566 

0.9428 

x-*5339 

1. 12548 

26 

9.52016 

a9i87 

1.27x77 

0.28239 

9 

+9.40269 

+  0.9407 

-1.15987 

i- 1. 1 1640 

27 

+  9.52037 

+  0.9185 

-1.27x00 

-0.35558' 

10 

9.40824 

0.9380 

1.16612 

1. 10700 

28 

9. 52042 

0.9189 

X. 27010 

0.41805 

II 

9.41209 

0.9353 

1.17215 

1.09725 

29 

9.52076 

0.9202 

X.  26907 

0.47251 

12 

9.41442 

0.9330 

1. 17796 

I.08715 

30 

9.52179 

0.9222 

1. 26791 

0.52075 

F 

13 

9.41582 

0.9315 

1.18355 

1.07667 

31 

9.52388 

0.9245 

I.2666I 

0.56403 

14 

-1-9.41691 

+  0.9308 

-1.18894 

+ 1.06580 

Apr.         I 

-1-9.52711 

+  0.9267 

-  1.265x8 

—0.60324 

15 

i- 9.41824 

+  0.9310 

-1.19413 

+ 1.05451 

2 

+9.53x26 

+  0.9284 

-1.26362 

—0.63906 

B  =  +  0.02 

'  —  +  CM»I« 

BESSELIAN  STAR-NUMBERS,  1903. 
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(CONSTANTS  OF  PARIS  CONFKKENCE.) 

FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 

• 

LoR.<4 

Log-ff. 

Log  C. 

Log/?. 

Solar  Day. 

Log  A 

Logi?. 

Log  C           Log  D. 

(Sid.  Hour.) 

1 

1 
Apr.        I 

(Sid.  Hour.) 

4^9.52711 

+  0.9267 

-I.26518 

-0.60324 

May      17 

+  9.64308 

+  0.9650 

—  1.02021     -I, 

23016 

2 

9.53126 

0.9284 

1.26362 

0.63906 

18 

9.64540 

0.9647 

I.00915        I. 

.23498 

3 

9.53590 

0.9292 

I.26193 

0.67201 

19 

9.64727 

0.9644 

0.99768        I. 

,23962  1 

■ 

4 

9.54038 

0.9291 

1.26010 

0.70249 

h       20 

9.64877 

0.9644 

0.98578        1. 

•24409 ; 

(18.0) 

5 

9.54418 

0.9281 

1. 25814 

0.73084 

(I6.O)  21 

9.65004 

0.9649 

0.97342        I 

.24839 

6 

+  9.54691 

+  0.9268 

—  1.25604 

-0.75731 

22 

■*- 9.651 32 

+  0.9661 

—0.96058    - 1. 

•25253 

7 

9.54851 

0.9256 

1.25380 

0.78212 

23 

9.65295 

0.9679 

0.94723        I 

.25650 1 

8 

9.54922 

0.9250 

I.25142 

0.80546 

24 

9.65524 

a9702 

0.93333        I 

.26032 

9 

9.54946 

0.^253 

1.24891 

0.82747 

25 

9.65836 

0.9726 

0.91885        I 

.26398 

lO 

9.54973 

0.9265 

1.24625 

0.84829 

26 

9.66229 

0.9748 

0.90374        1 

.26749 

II 

+  9.55046 

+  0.9285 

-X.24345 

-  0.86802 

27 

4-9.66684 

+  0.9764 

-0.88797     -I- 

,27085 

12 

9.55194 

0.9308 

1. 2405 1 

a88676 

28 

9.67158 

0.9771 

0.87149        I. 

.27406 

13 

9.55423 

0.9332 

1.23742 

0.90460 

29 

9.67608 

0.9769 

0.85424        I 

.27712 

M 

9.55718 

0.9354 

I.23418 

0.92160 

30 

9.67993 

0.9760 

0.83615        I 

.28004 

15 

9.56054 

0.9370 

1.23079 

0.93783 

31 

9.68291 

0.9749 

0.81716        I 

.28282 

i6 

+  9.56401 

+  0.9381 

—  1.22725 

-  0.95334 

June       I 

+9.68507 

+  a  9740 

-0.79718    -I 

.28546 

17 

9.56741 

0.9387 

1.22356 

a968i9 

2 

9.68657 

0.9736 

0.77612        I 

.28797 

i8 

9.57055 

0.9388 

I.  2 1970 

0.98242 

3 

9.68779 

0.9741 

0.75386        I 

•29034 

h 

19 

9.57327 

0.9386 

I.21569 

0.99607 

h        4 

9.68915 

0.9753 

0.73028        I 

.29257 

(14-0) 

20 

9.57558 

0.9382 

1.21151 

1. 00918 

(1T.0)     5 

9.69091 

0.9771 

0.70523        I 

.29467 

21 

+  9.57733 

+  0.9378 

-I.20717 

-1.02178 

6 

+  9.69325 

+  0.9791 

-0.67852     -I. 

.29664 

22 

9.57857 

0.9376 

1.20266 

1.03389 

7 

9.69618 

a98io 

0.64995     '  I 

.29848 

23 

9.57941 

0.9378 

1. 19798 

1.04554 

8 

9.69952 

0.9825 

0.61923        I 

.30019 

24 

9.58004 

0.9387 

I.I9312 

1.05676 

9 

9.70312 

0.9834 

0.58606        I 

.30177 

25 

9.58082 

0.9403 

1. 18809 

1.06757 

10 

9.70673 

0.9839 

0.55002        I. 

.30322 

26 

+  9.58215 

+  0.9425 

-1. 18287 

- 1.07800 

II 

+  9.71019 

+  0.9838 

-0.51059    —I. 

•30455 

27 

9-58433 

0.9452 

1. 17746 

1.08805 

12 

9.71337 

0.9833 

0.46710        I 

.30576 

28 

9.58752 

0.9480 

I.I7186 

1.09774 

13 

9.71621 

0.9826 

0.41864        I 

.30684 

29 

9.59159 

0.9503 

I.16606 

1.1C710 

14 

9.71864 

a98i7 

0.36395        I 

.30780 

30 

9.59622 

0.9519 

1. 16006 

• 

1.11613 

15 

9.72068 

a98o9 

a3oi23       I 

.30864 

May 

I 

+  9.60093 

+  0.9525 

-1. 15386 

-1. 1 2485' 

16 

+9.72235 

+  0.9802 

-0.22777    -I, 

•30935 

2 

9.60516 

0.9523 

1. 14744 

1. 1 3327 

17 

9-72374 

0.9799 

0.13917       I 

.30995 

3 

9.60856 

0.9515 

1. 14080 

1.14141 

18 

9.72505 

0.9802 

ao2758       I 

.31042 

4 

9.61097 

0.9507 

1.13394 

1. 14927 

h       19 

9.72656 

a98ii 

9.87686       I 

.31077 

h 

5 

9.61248 

0.9502 

I. 12685 

1. 1 5686 

(18.0)  20 

9.72852 

0.9825 

9.64391       I 

.31100 

Am 

(15.0) 

6 

+  9.6134I 

+  0.9505 

-I.II95I 

-1. 16420 

21 

+  9.73113 

+  0.9842 

-9.10622    -1 

.311" 

7 

9.61421 

0.95^7 

I.III93 

1.17129 

22 

9.73445 

0.9858 

+  9.26732       I 

.31110 

8 

9.61534 

0.9536 

1. 10409 

1.17814 

23 

9.73837 

0.9869 

9.69702       I 

.31096 

9 

9.61707 

0.9560 

1.09599 

1.18475 

24 

9.74259 

0.9872 

9.90865       I 

.31071 

10 

9.61953 

0.9586 

1.08761 

,   i.i9"5 

25 

9.74674 

0.9866 

0.05022       I. 

.31034 

II 

+  9.62261 

+  0.9609 

-  1.07895 

-1. 19732 

26 

+  9.75045 

+  0.9853 

+  0.15671    -I 

•30985, 

12 

9.62618 

0.9628 

1.06998 

1.20329 

27 

9.75350 

0.9835 

0.24205       I 

.30923 

13 

9.62989 

0.9641 

1. 0607 1 

I  20905 

28 

9.75577 

0.9818 

0.31324       I 

.30850 

14 

9.63361 

0.9650 

I.05III 

1. 21462 

29 

9-75738 

0.9805 

0. 37427       I 

•30764 

15 

9.63713 

0.9653 

1.04 I 17 

1.21999 

30 

9-75859 

0.9799 

0.42766       I 

.30666 

16 

■H  9.64030 

+  0.9653 

-1.03087 

-1. 22517 

July         I 

+  9.75980 

+  0.9802 

+  0.47509    -I. 

•30556 

17 

-*■  9.64308 

4-  0.9650 

—  1. 0202 1 

- 1. 23016 

2 

+  9.76121 

+  0.9811 

+  0.51773    -I 

-30433 

1 
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BESSELIAN  STAR-NUMBERS,  1903. 

(CONSTANTS  OP  PARIS  CONPERENCB.) 


FOR  WASHINGTON 

MEAN  MIDNIGHT. 

ll 
1 1 
1 1 
1 1 

Solar  Day. 

IjogA 

Log  A 

LogC 

Log  27. 

1 

Solar  Day. 

Log.^. 

Log  />. 

LogC 

Log/?. 

(Sid.  Hour.) 

(Sid.  Hour.) 

July 

I 

+  9.75980 

+  0.9802 

+  0.47509 

-1.30556 

Aug.       16 

+  9.84316 

+  0.9581 

+ I. 17672 

-1.08937 

2 

9.76121 

0.98 1 1 

0.51773 

1.30433 

17 

9.84556 

0.9582 

1.18209 

1.07948 

3 

9.76308 

0.9823 

0.55644 

1.30298 

18 

9.84813 

0.9574 

1.18728 

1.06923  1 

h 

4 

9.76542 

0.9835 

0.59187 

1.30151 

h       19 

9.85060 

0.9558 

1.19229 

1.05860  ' 

(19.0) 

5 

9.76816 

0.9844 

0.62451 

1.29991 

(22.0)  20 

9.85270 

0.9535 

1.19713 

1.04757 

6 

+9-77"5 

+  0.9848 

+  0.65476 

-  1.29818 

21 

+  9.85424 

+  0.9509 

+  I.20179 

-1.03613 

7 

9.77421 

0.9847 

0.68292 

1.29633 

22 

9.85520 

0.9485 

1.20628 

.   1.02424 

8 

9.77716 

a984i 

0.70926 

1.29435 

23 

9.85574 

0.9467 

1.2x061 

I.OI189 

9 

9.77991 

0.9830 

0.73397 

1.29224 

24 

9.85605 

0.9458 

I.21477 

0.99904 

lO 

9.78235 

0.9816 

0.75724 

1.28999 

25 

9.85638 

0.9458 

I.21878 

0.98567 

II 

+9.78445 

+  0.9800 

+  0,77922 

-J. 28761 

26 

+  9.85696 

+  0.9464 

+  1.22263 

-0.97174 

12 

9.78618 

0.9784 

0.80003 

1.28510 

27 

9.85792 

0.9474 

1.22632 

0.95722 

13 

9.78757 

0.9770 

0.81977 

1.28246 

28 

9-85925 

0.9483 

1.22986 

0.94206 

14 

9.78868 

0.9758 

0.83854 

1.27967 

29 

9.86086 

0.9488 

1.23325 

a92622 

15 

9.78963 

0.9752 

0.85642 

1.27675 

30 

9.86259 

0.9487 

1.23649 

0.90964 

i6 

+9.79062 

+  0.9752 

+  a87348 

-1.27369 

31 

+  9.86431 

+  0.9481 

+  1.23959 

—0.89227 

17 

9.79192 

0.9758 

0.88978 

1.27048 

Sept.       I 

9.86590 

0.9470 

1.24254 

0.87404 

i8 

9-79371 

0.9768 

0.90538 

1.26712 

2 

9.86727 

0.9456 

1.24535 

a 85488 

19 

9.79607 

0.9778 

0.92033 

1.26362 

h        3 

9.86840 

0.9438 

1.24802 

0.83469 

h 

20         9.79902 

0.9785 

0.93466 

1.25997 

(28.0)     4 

9.86926 

0.9421 

1.25055 

0.81337  , 

1 

(20.0) 

21 

+9.80235 

+  0.9784 

+0.94842 

-1.25616 

5 

+  9.86982 

+  0.9404 

+  1.25295 

-0.79081 

22 

9.80575 

0.9775- 

0.96165 

1.25219 

6 

9-87013 

0.9389 

I.25521 

0.76688  1 

23 

9.80890 

0.9758 

0.97437 

1.24807 

7 

9.87025 

a938o 

1*25733 

0.74140 

24'       g.81151 

0.9735 

0.98662 

1.24379 

8 

9.87029 

0.9377 

1.25932 

0.71418 

25  1       9.81347 

0.9710 

0.99841 

1.23934 

9 

9.87044 

0.9381 

1.26118 

0.68500 

26 

+  9.81484 

+  0.9689 

+  1.00977 

- 1.23472 

10 

+  9.87085 

+  0.9391 

+ 1.26291 

-0.65356 

27 

9.81574 

0.9674 

1.02073 

1.22993 

II 

9.87169 

0.9405 

1.26451 

0.61950 

28 

9.81651 

0.9668 

1. 03 1 30 

1.22496 

12 

9.87304 

0.9419 

1.26597 

0.58239 

29 

9.81736 

0.9670 

1.04151 

1.21981 

13 

9.87478 

0.9428 

I.26731 

0.54165  ! 

30 

9.81856 

0.9677 

1.05136 

1.21447 

14 

9.87679 

0.9429 

1.26852 

0.49651 

31 

+9.82016 

+  0.9685 

+ 1.06088 

-1.20895 

15 

+  9.87883 

+  0.9421 

+ 1.26960 

-0.44596 

Aug. 

I 

9.82212 

0.9691 

1.07008 

1.20323 

16 

9.88059 

0.9405 

1.27056 

0. 38856 

2 

9.82437 

0.9692 

1.07897 

1. 19731 

17 

9.88190 

0.9385 

I.27139 

0.32221 

3 

9.82668 

0.9688 

1.08756 

1.19119 

18 

9.88269 

0.9365 

1.27209 

0.24366 ; 

1 

h 

4 

9.82897 

0.9679 

1.09587 

1.18485 

19 

9.88304 

0.9350 

1.27266 

0.14746, 

(«1.0) 

5 

+9.83106 

+  0.9665 

+ 1. 10391 

-1.17829 

(0.0)    20 

+  9.8831 1 

+  0.9344 

+  I.27311 

1 
—  0.02347 

6 

9.83292 

0.9647 

1.11168 

1.17151 

21 

9.88317 

0.9348 

1.27342 

9.84895 

7 

9.83448 

0.9628 

1.11920 

1.16450 

22 

9.88343 

0.9360 

1.27362 

9.55214 

8 

9.83572 

0.9607 

1.12648 

1.15724 

23 

9.88404 

0.9377 

1.27368 

-7.81886 

9 

9.83666 

0.9588 

1.13351 

1. 14974 

24 

9.88502 

0.9394 

1.27362 

+9.53600 

10 

+9.83729 

+  0.9572 

+ 1. 14032 

-1.14198 

25 

+  9.88633 

+  0.9408 

+  1.27343 

+9.84122  ' 

II 

9.83774 

0.9561 

1.14691 

1. 1 3395 

26 

9.88783 

0.9418 

1.27312 

0.01869 

12 

9.83817 

0.9556 

1.15328 

1.12564 

27 

9.88935 

0.9421 

1.27267 

0.14427 

13 

9.83876 

0.9558 

I- I 5944 

1. 1 1704 

28 

9.89079 

0.9419 

I.27210 

a24i5i 

14 

9.83971 

0.9565 

1. 165  39 

1.10813 

29 

9.89206 

0.9413 

1.27140 

0.320841 

15 

+9.84118 

+  0.9574 

+  1.17115 

— 1.09891 

30 

+  9.89310 

+  0.9404 

+ 1.27057 

+0.38781 

16 

+  9.84316 

+  0.9581 

+ I. 17672 

- 1.08937 

Oct.         I 

+  9.89388 

+  0.9395 

+ 1.26961 

+0.44574 

E  =  +  0.01 
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FOR  WASHINGTON 

MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

Log  A 

Log  5. 

LogC 

Log/?. 

Solar  Day. 
{Sid.  Hour.) 

Nov.   l6 

Log  A 

Log  5. 

LogC. 

Log/?. 

Oct.     I 

+  9.89388 

+  0.9395 

+  I.26961 

+  0.44574 

+  9.94086 

+  0.9737 

+ 1. 04619 

+  I.21732 

2 

9.89443 

0.9385 

1.26852 

0.49675 

17 

9.94206 

0.9761 

1.03559 

1.22284 

3 

9.89474 

0.9378 

1.26729 

0.54231 

h 

18 

9.94361 

0.9785 

1.02458 

I.22816 

h    4 

9.89489 

0.9376 

1.26594 

0.58344 

(4.0) 

19 

9.94545 

0.9804 

I.OI314 

1.23328 

(1.0)  5 

9.89492 

0.9379 

1.26445 

0.62091 

20 

9.94744 

0.9818 

1.00125 

1.23822 

6 

+9.89500 

+  0.9389 

+  1.26282 

+  0.65530 

21 

+  9.94944 

+  0.9826 

+  0.98888 

+  1.24296 

7 

9*89533 

0.9405 

1. 26 106 

0.68707 

22 

9.95132 

0.9828 

0.97600 

1.24752 

8 

9.89601 

0.9426 

1. 25916 

0.71657 

23 

9.95303 

0.9828 

0.96259 

1.25190 

9 

9.89717 

0.9449 

I.25712 

0.74409 

24 

9.95450 

0.9824 

0.94860 

I.25611 

lO 

9.89875 

0.9468 

1.25494 

0.76986 

25 

9-95576 

0.9820 

0.93401 

1.26014 

II 

+  9.90065 

+  0.9480 

+  1.25262 

+  0.79408 

26 

+9.95680 

+  0.9817 

+  0.91876 

+  1.26400 

12 

9.90263 

0.9484 

I.25015 

0.81691 

27 

9.95767 

0.9816 

0.90281 

1.26770 

13 

9.90447 

0.9479 

1.24754 

0.83849 

28 

9-95843 

0.9819 

0.8861 1 

1. 27123 

14 

9.90593 

0.9469 

1.24478 

0.85894 

29 

9.95916 

0.9827 

0.86860 

1.27459 

15 

9.90692 

0-9457 

1. 24187 

0.87836 

30 

9.96000 

0.9840 

0.8<)020 

1.27780 

i6 

+  9.90747 

+  0.9448 

+  1.23880 

+  0.89683 

Dec. 

I 

+  9.96108 

+  0.9859 

+0.83084 

+  1.28085 

I? 

9.90771 

0.9447 

1-23558 

0.91444 

2 

9.96254 

09880 

0.81043 

1.28375 

i8 

9.90787 

0.9455 

1. 23221 

0.93124 

3 

9.96438 

0.9900 

0.78886 

1.28649 

h   19 

9.90816 

0.9472 

1.22867 

0.94731 

h 

4 

9-96659 

0.9916 

0.76601 

1.28908  1 

(2.0)  20 

9.90879 

0.9495 

1.22497 

0.96267 

(6.0) 

5 

9.96902 

0.9925 

0.74175 

1.29152 

21 

+  9.90979 

+  0.9519 

+ 1. 22110 

+  0.97740 

6 

+  9.97144 

+  0.9926 

+0.71590 

+  I.29381 

22 

9.91116 

0.9542 

I.  2 1 707 

0.99152 

7 

9.97367. 

0.9918 

0.68825 

1.29595 

23 

9.91276 

0.9560 

1.2 1 286 

1.00508 

8 

9.97551 

0.9906 

0.65857 

1.29795 

24 

9.91448 

0.9572 

1.20847 

I.01811 

9 

9.97693 

0.9894 

0.62655 

1.29980 

25 

9.91614 

0.9579 

I.2039I 

1.03064 

10 

9.97795 

0.9885 

0.59183 

I.30151 

26 

+  9.91767 

+  0.9580 

+  1.19916 

+ 1.04269 

II 

+9.97874 

+  0.9884 

+0.55392 

+  1.30308 

27 

9.91900 

0.9579 

1. 19423 

1.05429 

12 

9.97950 

0.9890 

0.51222 

1.30450 

28 

9.92009 

0.9576 

I.1891O 

1.06547 

13 

9.98044 

0.9904 

0.46592 

1.30579 

29 

9.92096 

0.9573 

I.18377 

1.07624 

14 

9.98165 

0.9921 

0.41392 

1.30694 

30 

9.92159 

0.9572 

1. 17824 

1.08663 

15 

9.98320 

0.9938 

0.35466 

1.30794 

31 

+  9.92207 

+  0.9573 

+  I.I725I 

+  1.09666 

16 

+  9.98504 

+  0.9952 

+0.28584 

+ 1. 30881 

Nov.    I 

9.92246 

0.9580 

I. 16656 

I. 10633 

17 

9.98706 

0.9961 

0.20384 

1.30954 

2 

9.92286 

0.9593 

1.16039 

I.II566 

18 

9.9891 1 

0.9964 

0. 10247 

I.31013 

h    3 

9.92343 

0.9612 

1.15399 

I. 12467 

h 

19 

9.99109 

0.9961 

9.96980 

1. 31058 

(8.0)  4 

9.92432 

0.9635 

1. 14736 

I. 13338 

(6.0) 

20 

9.99289 

0.9954 

9-77757 

1. 31090  1 

5 

+  9.92563 

+  0.9661 

+ 1. 14049 

+  1.14178 

21 

+  9.99450 

+  0.9945 

+9.42379 

+  I.31108 

6 

9.92738 

0.9685 

1.13337 

1. 14990 

22 

9.99589 

0.9934 

-8.83657 

I.31112  , 

7 

9.92947 

0.9703 

I. 12599 

1. 15775 

23 

9.99706 

0.9923 

9.60487 

I.31102  1 

8 

9.93172 

0.9713 

1.1x834 

1-16533 

24 

9.99804 

0.9914 

9.86714 

1.31078 

9 

9.93390 

0.9715 

1.11042 

1. 17265 

25 

g.99888 

0.9907 

0.02942 

1.31041 

10 

+  9.93579 

+  0.9710 

+  1.10221 

+ 1. 17972 

26 

+  9.99966 

+  0.9906 

-0.14717 

+  1.30990 

II 

9.93726 

0.9701 

1.09370 

1. 18655 

27 

0.00046 

0.9909 

0.23961 

1.30925 ! 

12 

9.93827 

0.9694 

1.08487 

I.19315 

28 

0.00146 

0.9918 

0.31566 

1.30847 

13 

9.93895 

0.9693 

1.07573 

1. 19952 

29 

0.00272 

0.9930 

0. 38024 

1.30754 

14 

9.93945 

0.9700 

1.06624 

1.20567 

30 

0.00435 

0.9943 

0.43632 

1.30648 

15 

+  9.94004 

+  0.9715 

+ 1.05640 

+  I.21160 

31 

+  0.00632 

+  0.9952 

-0.48587 

+  1.30527 

16 

+  9.94086 

+  0.9737 

+ 1. 04619 

+ 1. 21732 

32  +0.00855 

+  0.9955 

-0.53020 

+  1.30392 

1 
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INDEPENDENT  STAR-NUMBERS,  1903, 


(CONSTANTS  OF  PAKIS  CONFERENCE.) 

FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

T 

f 

/' 

G 

H 

Log^. 

Log  A. 

■ 

Log  /. 

In  Time. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

y 

s 

s 

0     • 

h    m 

0        • 

h    m 

tt 

Jan.         o 

—0.0009 

+  0.412 

+  0.007 

7329-3 

453.9 

351  09.2 

23  24.6 

+0.98243 

+1. 31015 

—  1.36 

-0.1343 

I 

+0.0018 

0.422 

0.007 

7303.8 

452.4 

350  12.8 

23  20.9 

O.9819I 

1.30994 

1.50 

0.1776 

2 

0.0046 

0.433 

0.005 

72  42.0 

4  50.8 

349  16.4 

23  17- 1 

0.98126 

I.30971 

1.65 

0.2168 

3 

0.0073 

0.443 

+  0.001 

72  24.2 

449.6 

348  19.9 

23  13-3 

0.98066 

1-30945 

1.79 

0.2526 

h        ^ 

0.0101 

0.453 

-0.003 

72  10.3 

448.7 

347  23.3 

2309.6 

0.98037 

1. 30918 

1.93 

0.2856 

(t.O)    5 

0.0128 

+  0.463 

—  0.008 

71  58.8 

447.9 

346  26.6 

23  05.8 

+0.98069 

+1.30889 

—  2.07 

-0.3161 

6 

0.0155 

0.473 

0.013 

71  47-3 

447.2 

345  29.9 

23  02.0 

0.98169 

1.30857 

2.21 

0.3449 

7 

0.0183 

0.483 

0.015 

71  33.1 

446.2 

344  33-1 

22  58.2 

0.98340 

1.30824 

2.35 

0.3710 

8 

0.0210 

0.493 

0.015 

71  13.8 

444.9 

34336.2 

22  54-4 

0.98557 

1.30789 

2.49 

0.3958 

9 

0.0237 

0.503 

O.OI2 

70  48. 1 

4  43-2 

342  39.2 

22  50.6 

0.98787 

1.30752 

2.63 

0.4192 

lO 

ao265 

+  0.513 

—  0.006 

7016.3 

4  41. 1 

341  42.2 

22  46.8 

H-o.  98992 

+1. 30713 

-2.76 

-0.4412 

II 

0.0292 

0.523 

+  O.OOI 

6940.0 

438.7 

340  45-0 

22  43.0 

0.99129 

1.30672 

2.90 

0.4621 

12 

0.0320 

0.532 

0.007 

6902.3 

436.2 

339  47-7 

22  39.2 

0.99191 

1.30630 

3.03 

0.4818 

13 

0.0347 

0.542 

0.012 

6826.3 

433.8 

338  50.4 

22  35-4 

0.99163 

1.30586 

3.17 

0.5006 

14 

0.0374 

0.551 

0.014 

6755.3 

431.7 

337  52.9 

22  31.5 

0.99083 

1.30540 

3.30 

0.5184 

15 

0.0402 

+  0.561 

-h  0.013 

6730.7 

430.0 

33655-3 

22  27.7 

+0.98979 

+1.30493 

-3-43 

-0.5355 

i6 

0.0429 

0.570 

0.010 

67  12.8 

4  28.9 

335  57-6 

22  23.8 

0.98899 

1.30444 

3.56 

0-5517 

17 

0.0456 

0.580 

+  0.005 

6700.3 

4  28.0 

334  59-7 

22  20.0 

0.98867 

1.30394 

3.69 

0.5672 

i8 

0.0484 

0.589 

0.000 

6650.5 

427.4 

33401.7 

22  16. 1 

0.98902 

1.30342 

3.82 

a  582 1 

h       '9 

0.05  II 

0.598 

—  0.004 

66  40.6 

426.7 

333  03.6 

22  12.2 

0.99004 

1.30289 

3.95 

0.5963 

(8.0)  20 

0-0539 

+  0.607 

—  0.006 

6628.2 

425.9 

33205.4 

22  08.4 

+0.99151 

+1.30235 

-4.07 

—  0.6099 

21 

0.0566 

0.616 

0.006 

6612.3 

4  24.8 

331  07.0 

2204.5 

0.99320 

I.30179 

4.20 

0.6230 

22 

0.0593 

0.625 

0.005 

65  52.4 

423.5 

33008.4 

22  00.6 

0.99484 

I.  301 22 

4.32 

0.6356 

23 

0.0621 

0.634 

-  0.002 

65  29.4 

4  22.0 

32909.7 

21  56.6 

0.99622 

1.30064 

4.44 

0.6477 

24 

0.0648 

0.642 

+  0.001 

6504.1 

420.3 

328  10.9 

21  52.7 

0.99722 

1.30005 

4.56 

0.6593 

as 

0.0675 

+  0.651 

+  0.004 

64  37-7 

418.5 

32711.9 

21  48.8 

+0.99783 

+1.29945 

-4.68 

—  0.6705 

26 

0.0703 

0.659 

0.006 

64  II. I 

416.7 

326  12.8 

21  44.9 

0.99798 

1.29884 

4.80 

0.6812 

27 

0.0730 

0.668 

0.-008 

6345-3 

4  15-0 

325  13.5 

21  40.9 

0.99777 

1.29822 

4.92 

0.6916 

28 

0.0758 

0.676 

0.008 

6321.6 

413.4 

324  14.0 

21  36.9 

0.99719 

1.29759 

5.03 

0.7016 

29 

0.0785 

0.684 

U.006 

6301.0 

4  12. 1 

323  14.4 

21  33.0 

0.99633 

1.29696 

5.14 

q.7112 

30 

0.0812 

+  0.692 

+  0.003 

6244.3 

4  II. 0 

322  14-6 

21  29.0 

+0.9954: 

+1.29632 

-5.25 

—  0.7205 

31 

0.0840 

0.700 

-  O.OOI 

62  31.7 

4  10. 1 

321  14.7 

21  25.0 

0.99464 

1.29567 

5.36 

0.7295 

Feb.       I 

0.0867 

0.708 

0.006 

62  22.8 

409.5 

32014.6 

21  21.0 

0.99427 

1.29502 

5.47 

0.7381 

2 

0.0895 

0.716 

O.OII 

62  15.8 

409.1 

319  14.4 

21  17.0 

0.99453 

1.29437 

5.58 

0.7464 

h         3 

0.0922 

0.724 

0.014 

6208.5 

4  08.6 

318  14.0 

21  12.9 

0.99549 

I.29371 

5.68 

0.7545 

(9.0)     4 

0.0949 

+  0.732 

-  0.015 

61  58.3 

407.9 

317  13.4 

21  08.9 

+0.99710 

+  1.29305 

-5.78 

-  0.7622 

5 

0.0977 

0.739 

0.013 

61  42.7 

406.8 

316  12.7 

21  04.8 

0.99909 

1.29239 

5.88 

0.7697 

6 

0.1004 

0.746 

0.009 

61  20.7 

405.4 

31511.8 

21  00.8 

1. 00108 

1.29173 

5.98 

0.7770 

7 

0.1031 

0.754 

-  0.003 

6053.2 

403.5 

314  10.8 

20  56.7 

1. 0027 1 

I. 29106 

6.08 

0.7839 

8 

0.1059 

0.761 

+  0.004 

6022.3 

401.5 

31309.6 

20  52.6 

1.00364 

1.29040 

6.18 

a  7906 

9 

0.1086 

+  0.768 

+  0.009 

59  5I-0 

359.4 

31208.2 

20  48.5 

+  1.00379 

+  1.28974 

-  6.27 

-0.7971 

10 

0.1114 

0.775 

0.012 

5922.6 

357.5 

311  06.7 

20  44.4 

1.00321 

1.28908 

6.36 

0.8034 

11 

0.1141 

0.782 

0.012 

58  59.7 

3  56.0 

31005.0 

20  40.3 

1.00220 

1.28843 

6.45 

0.8094 

12 

0.1 168 

0.789 

O.OIO 

5843.4 

354.9 

30903.2 

20  36.2 

1. 001 16 

1.28778 

6.53 

0.8152 

13 

0.1196 

0.796 

aoo6 

5833.2 

354.2 

308.01.2 

20  32.1 

1.00043 

1. 28714 

6.62 

0.8208 

14 

0.1223 

+  0.802 

+  0.001 

58  27.2 

353.8 

306  59.0 

20  27.9 

+1.00029 

+  1.28650 

-6.70 

-  0.8262 

25 

0.1250 

4  0.809 

-  aoo3 

5823.2 

353.5 

305  56.7 

20  23.8 

+1.00080 

+1.28587 

-6.78 

-  a83i4 

INDEPENDENT  STAR-NUMBERS,  1903. 

(CONSTANTS  OF  PARIS  CONFERENCE.) 


529 


FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

T 

/ 

/• 

G 

H 

Log^. 

Log  h. 

i 

Log  1. 

In  Time. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

y 

8 

8 

Q          • 

h     m 

e           ' 

h    m 

99 

Feb.       15 

0.1250 

+  0.809 

-  0.003 

5823.2 

353.5 

305  56.7 

20  23.8 

+1.00080 

4-1.28587 

-6.78 

-0.8314 

16 

0.1278 

0.815 

0.005 

5818.3 

353.2 

304  54-2 

20  19.6 

I.00191 

1.28524 

6.86 

0.8364 

17 

0.1305 

0.822 

0.006 

5810.3 

352.7 

303  51.6 

20  15.4 

1.00338 

1.28463 

6.94 

0.8412 

h       18 

01333 

0.828 

0.005 

57  58.7 

351.9 

302  48.8 

20  II. 2 

1.00496 

1.28402 

7.01 

0.8458 

(10.0)19 

0.1360 

0.834 

—  0.003 

5743.8 

350.9 

301  45.8 

20  07.0 

1. 0064 1 

1.28343 

7.08 

0.8502 

20 

0.1387 

4-  0.840 

0.000 

57  26.0 

3  49-7 

30042.7 

20  02.8 

+1-00759 

4-1.28284 

-7.15 

-  0.8545 

21 

0.1415 

0.846 

4-0.003 

5706.5 

348.5 

29939-5 

19  58.6 

1.00839 

1.28227 

7.22 

0.8585 

'      22 

0.1442 

0-852 

0.006 

5646.1 

3  47-1 

29836.1 

19  54.4 

1.00884 

I.28171 

7.28 

0.8624 

23 

0.1470 

0.858 

0.007 

56  26. 1 

345.7 

297  32.6 

19  50.2 

1.00886 

I.28116 

7-35 

0.8662 

24 

0.1497 

0.864 

0.008 

5607.3 

3  44-5 

296  28.9 

19  45-9 

1.00854 

1.28063 

7.41 

0.8697 

25 

0.1524 

4-  0.870 

4-  0.007 

55  50.9 

343.4 

29525.1 

1941-7 

4-1.00790 

4-1.28011 

-7-47 

-0.8731 

26 

0-1552 

0.875 

0.005 

55  38.0 

342.5 

29421.2 

19  37.4 

I.00710 

1. 27961 

7.52 

0.8764 

27 

0.1579 

0.881 

4-  0.001 

5529.1 

3  41-9 

293  17.2 

19  33-1 

1.00633 

1-27913 

7.58 

0.8795 

28 

0.1606 

0.886 

—  0.004 

5524.3 

341.6 

292  1 3. 1 

19  28.9 

1.00582 

1.27866 

7-63 

0.8824 

Mar.       I 

0.1634 

0.892 

0.008 

55  22.6 

3  41-5 

291  08.9 

19  24.6 

1.00583 

1. 27821 

7.68 

0.8852 

2 

0.1661 

4-0.897 

—  O.OI2 

5522.4 

3  41-5 

290  04.6 

19  20.3 

4-1.00656 

4-J.27777 

-7.72 

-  0.8878 

3 

0.1689 

0.903 

0.014 

55  20.5 

341.4 

28900.2 

19  16.0 

1.00794 

1.27736 

7-77 

0.8903 

4 

ai7i6 

0.908 

0.013 

55  14-9 

341.0 

287  55.7 

19  11.7 

1.00988 

1.27697 

7.81 

0.8926 

h        5 

0.1743 

0.913 

0.010 

55  03.7 

340.2 

286  51. 1 

19  07.4 

I.OI206 

1.27659 

7.85 

0.8948 

(11.0)    6 

0.1771 

0.918 

-0.004 

54  46.6 

3  39-1 

285  46.5 

19  03.1 

I.OI409 

1.27624 

7.88 

0.8968 

7 

0.1798 

4-  0.923 

4-  0.002 

54  24.7 

3  37-6 

28441.8 

18  58.8 

4-1.01562 

4-I.27591 

-7.92 

-0.8987 

8 

0.1825 

0.928 

0.007 

5401.0 

336.1 

283  37-0 

18  54.5 

I.01640 

1.27560 

7-95' 

0.9005 

9 

0.1853 

0.933 

O.OII 

5338.1 

3  34-5 

282  32.2 

18  50.1 

1. 01 647 

1.27531 

7.98 

0.9021 

zo 

0.1880 

0.938 

0.012 

53  19.3 

3  33-3 

281  27.4 

18  45.8 

1.01595 

1-27504 

8.01 

0.9036 

II 

0.1908 

0.943 

0.010 

5306.5 

332.5 

280  22.5 

18  41.5 

I.01522 

1.27480 

8.03 

0.9049 

12 

0.1935 

4-b.948 

4-  0.006 

5300.0 

332.0 

279 17.6 

18  37.2 

4-I.OI461 

4-1.27458 

-8.06 

-0.9061 

13 

0.1962 

0.953 

4-  0.002 

52  58.6 

331.9 

278  12.6 

18  32.8 

I.OI447 

1-27439 

8.08 

0.9072 

14 

0.1990 

0.958 

—  0.003 

53  00.0 

332.0 

277  07,6 

18  28.5 

1. 01 500 

1.27421 

8.09 

0.9081 

15 

0.2017 

0.963 

0.006 

5301.8 

332.1 

276  02.7 

18  24.2 

I.01614 

1.27406 

8.11 

0.9089 

16 

0.2044 

0.968 

0.007 

5301.5 

332.1 

274  57-7 

18  19.8 

I.OI779 

1-27394 

8.12 

0.9096 

17 

0.2072 

+  0.973 

—  0.006 

52  57-8 

3  31-7 

273  52.7 

18  15.5 

4-1. 01970 

4-1.27384 

-8.13 

—  o.gioi 

18 

0.2099 

0.978 

0.004 

5250.5 

331.4 

272  47.7 

18  II. 2 

1. 02160 

1.27377 

8.14 

0.9105 

1 

19 

0.2127 

0.982 

—  O.OOI 

5240.1 

330.7 

271  42.7 

1806.8 

1.02331 

1.27372 

8.14 

0.9108  , 

h      20 

0.2154 

0.987 

4-  0.002 

5227.3 

329.8 

270  37.8 

18  02.5 

1.0247 I 

1.27369 

8.14 

0.9109 

(ia.o)2i 

0.2181 

0.992 

0.005 

52  13-4 

328.9 

269  32.9 

17  58.2 

1.02574 

1.27369 

8.14 

0.9109 

22 

0.2209 

4-0.997 

4-  0.007 

51  59.0 

327.9 

268  28.0 

17  53.9 

4-1.02643 

+1.27371 

-8.14 

—  0.9108 

23 

0.2236 

1. 001 

0.008 

51  45-7 

3  27.0 

26723.1 

17  49-5 

1.02673 

1.27376 

8.14 

0.9106 

24 

0.2264 

1.006 

0.008 

51  34-0 

326.3 

26618.3 

17  45-2 

1.02673 

1.27383 

8.13 

0.9102 

25 

0.2291 

I.OII 

0.006 

51  24.7 

325.6 

26513.6 

17  40.9 

1.02656 

1.27392 

8.12 

0.9097 

26 

0.2318 

1. 016 

4-  0.002 

51  19.0 

325.3 

264  98.9 

17  36.6 

1.02630 

1.27404 

8.  II 

0.9090 

27 

0.2346 

4-  1.021 

—  0.002 

51  17-1 

325-1 

26304.3 

17  32.3 

4-1.02623 

4-1. 27418 

-8.10 

-  0.9082 

28 

0.2373 

1.026 

0.007 

51  18.7 

325.2 

261  59.8 

17  28.0 

1.02653 

1.27435 

8.08 

0.9074 

29 

0.2400 

1. 031 

O.OII 

5122.5 

325.5 

260  55.4 

17  23-7 

1.02745 

1.27454 

8.06 

0.9063 

30 

0.2428 

1-035 

0.013 

51  26.1 

325.7 

25951-1 

17  19.4 

1.02907 

1-27475 

8.04 

0.9052 

31 

0.2455 

1.040 

0.013 

51  26.8 

325.8 

258  46.9 

17  15.1 

I.03126 

1.27499 

8.01 

0.9039 

Apr.        I 

0.2483 

4- 1.045 

—  0.010 

5123.1 

325.5 

257  42.8 

17  10.9 

4-1.03390 

4-1.27525 

-7-99 

-  0.9024 

2 

0.2510 

4-  1.050 

—  0.005 

51  13.6 

324.9 

25638.8 

17  06.6 

4-1.03655 

+1.27553 

-7-96 

—  0.9009 

34 


530 


INDEPENDENT  STAR-NUMBERS,  1903. 


(CONSTANTS  OF  PARIS  CONFERENCE.) 

FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

T 

/ 

/' 

G 

H 

Log^. 

Log  A. 

• 

f 

Logf. 

In  Titna. 

In  Time. 

s 

In  Arc. 

In  Time. 

In  Arc. 

In  Tima. 

y 

s 

0     * 

h    m 

0        » 

h    m 

»* 

,  Apr.         I 

0.2483 

+  1.045 

-  0.010 

5123.1 

325.5 

257  42.8 

17  10.9 

+1.03390 

+1.27525 

-7-99 

—  0.9024 

2 

0.2510 

1.050 

-0.005 

51  13-6 

324.9 

256  38.8 

17  06.6 

1.03655 

1.27553 

7.96 

0.9009  ! 

3 

0.2537 

1*055 

+  0.001 

5058.7 

323.9 

255  34-9 

17  02.3 

1.03888 

1.27583 

7-93 

0.8992 

h         4 

0.2565 

I.061 

0.006 

5040-7 

322.7 

25431-2 

16  58.1 

1.04056 

1. 27615 

7.90 

0.8974 

(18.0)    5 

0.2592 

1.066 

0.01 1 

5022.3 

321.5 

253  27.6 

16  53.8 

1.04153 

1.27649 

7.86 

0.8954 

6 

0.2619 

+  I.071 

+  0.012 

5006.4 

320.4. 

252  2+2 

16  49.6 

+1. 04186 

+1.27685 

-7.82 

-0.8933 

7 

0^2647 

1.076 

O.OII 

49  55-5 

319.7 

251  ao.9 

16  45.4 

1.04181 

1.27723 

7.78 

0.8910 

8 

0.2674 

1.082 

0.008 

4950-3 

319.4 

250  17.8 

16  41.2 

1.04175 

1.27763 

7.74 

a8887 

9 

0.2702 

1.087 

•f  0.003 

4950.5 

3  19.4 

249 14.8 

16  37.0 

1. 04201 

1.27805 

7.69 

0.8862 

lO 

0.2729 

1.092 

—  0.002 

4954.2 

319,6 

248  12.0 

16  32.8 

1.04284 

1.27848 

7.65 

0.8835 

II 

0.2756 

+  1.098 

-0.005 

49  59-1 

319.9 

24709.3 

1628.6 

+1.04430 

+1.27893 

—  7.60 

-0.8807 

12 

0.2784 

1. 103 

0.007 

5002.6 

3  20.2 

24606.8'  16  24.5 

1.04630 

1.27940 

7-55 

0.8778 

13 

0.2811 

1. 108 

0.007 

50  03.0 

3  2a2 

24504.5,  1620.3 

1.04867 

1.27988 

7.49 

0.8747 

14 

0.2838 

1. 114 

0.005 

4959.8 

3  20.0 

24402.4    16  i6.2 

I.05113 

1.28038 

7-44 

0.8714 

15 

0.2866 

T.I20 

—  0.002 

4953.1 

319-5 

243  00.4    16  12.0 

1.05348 

1.28089 

7.38 

0.8680 

i6 

0.2893 

+  1. 125 

•f  0.001 

49  43.8 

318.9 

241  58.6 1  16  07.9 

+1.05556 

+I.28141 

-7.32 

-  0.8645 

17 

0.2921 

1.131 

0.004 

49  32.9 

3  18.2 

24057.0'  16  03.8 

1-05732 

I.28195 

7.26 

0.8608 

i8 

0.2948 

1-137 

0.006 

4921.0 

317-4 

23955.6    1559-7 

1.05873 

1.28249 

7.19 

0.8570 

h       19 

0.2975 

1-143 

0.008 

4909-7 

3  16.6 

238  54.4 

1555.6 

1.05978 

1.28305 

7.13 

0.8529 

(14.0)  20 

0.3003 

1-149 

0.008 

48  59.2 

3  15.9 

237  53.4 

15  51.6 

1.06055 

1.28362 

7.06 

0.8488 

21 

0.3030 

+  1-155 

+  0.006 

48  50.8 

315.4 

23652.5    1547.5 

+1.06108 

+1.28420 

-6.99 

-  0.8444 

22 

0-3057 

i.i6z 

•f  0.003 

4845.0 

3  15-0 

23551.8,  1543.5 

1.06150 

1.28479 

6.92 

0.8399 

23 

0.3085 

1.168 

—  0.001 

48  42.6 

314.8 

23451.3;  15  39.4 

1.06198 

1.28539 

6.84 

0.8352 

24 

0.3112 

1-174 

0.006 

48  43.4 

3  14.9 

233  51.0,  15  35.4 

1.06274 

1.28599 

6.77 

0.8304 

25 

0.3140 

1. 181 

aoio 

4846.5 

3  15.1 

232  50.9 1  1531.4 

1.06398 

1.28660 

6.69 

a8253 

1              26 

a3i67 

+  1. 187 

—  0.012 

48  50.2 

315.3 

23151.1'  1527.4 

+1.06582 

+1.28722 

-6.61 

—  0.8201 

27 

0.3194 

1-194 

0.013 

48  52.2 

315.5 

230  51.5  j  1523.4 

1.06830 

1.28784 

6.53 

0.8147 

28 

I 

0.32:^ 

1. 201 

aoii 

4850.4 

315-4 

229  52.0    15  19.5 

1.07124 

1.28847 

6-44 

0.8091 

29 

0.3249 

1.207 

0.007 

48  43.6 

314.9 

22852.7!  15  15.5 

1-07432 

1.28909 

6.36 

0.8033 

30 

0.3277 

1. 214 

—  0.001 

48  31.6 

3x4.1 

227  53.6 

15  II.6 

1.07722 

1.28972 

6.27 

0.7973 

'  May         I 

0.3304 

+  1.221 

+  0.005 

4815.5 

313.0 

226  54.7 

15  07.6 

+1.07965 

+1.29035 

-6,18 

—  0.7911 

2 

0.3331 

1.228 

0.010 

4758.1 

3  11-9 

22556.1 

15  03.7 

1.08141 

1.29099 

6.09 

0.7847 

3 

0.3359 

1-235 

0.013 

47  41-6 

3  10.8 

224  57.6 

14  59.8 

1.08253 

1.29162 

6.00 

0.7780  , 

4 

0.3386 

1.242 

0.013 

47  28.9 

309.9 

223  59.4 

14  56.0 

I.08316 

1.29226 

5-91 

0.7712 

h         5 

0.3413 

1.250 

aoio 

47  2I.I 

309.4 

22301.3 

M  52.1 

1.08362 

1.29289 

5.81 

0.7641 

(16.0)    6 

0.3441 

+  1.257 

+  0.005 

47  18.6 

309.2 

22203.5 

14  48.2 

+1.08420 

+1.29352 

-5.71 

-0.7568 

7 

0.3468 

1.265 

0.000 

4720.1 

309.3 

221  05.8 

1444.4 

1.08520 

1.29415 

5.61 

0.7492 

8 

0.3496 

1.272 

—  0.004 

47  23.2 

309.5 

22008.4'  14  40.6 

1.08677 

1.29477 

5.51 

0.7413  ' 

9 

0.3523 

1.280 

a  007 

47  26.0 

309.7 

219  II. 1 1  14  36.7 

1.08887 

1.29539 

5.41 

0.7332 

1                10 

0.3550 

1.287 

0.007 

4726.3 

3qp.8 

218  14.0 

14  32.9 

1. 09138 

1.29601 

5.31 

0.7249 

II 

0.3578 

+  1.295 

—  0.006 

47  23.3 

309.6 

217  17.2'  14  29.1 

+1.09405 

+1.29662 

—  5.20 

-0.7162  ■ 

12 

0.3605 

1.303 

-0.003 

47  16.7 

309.1 

21620.5    1425.4 

1.09672 

1.29723 

5.10 

0.7072 

13 

0.3632 

1.311 

0.000 

4707.3 

308.5 

21524.0 

14  21.6 

1-09915 

1.29783 

4-99 

0.6980 

1                14 

0.3660 

1-319 

+  0.003 

46  55-9 

307.7 

21427.6 

14  17.8 

1.10131 

1.29842 

4.88 

0.6884 

15 

C.3687 

1.327 

0.006 

46  43.4 

306.9 

21331.4 

14  14.1 

1. 10314 

1.29900 

4-77 

0.6784 

16 

0.3715 

+  1.336 

+  0.007 

46  30.8 

3  06.1 

21235.4 

14  10.4 

+ 1. 10462 

+1.29958 

-4.66 

-0.6681 

17 

0.3742 

+  1.344 

+  0.008 

46  18.7 

305.2 

211  39.6 

1406.6 

+1. 10582 

+1.300 14 

-4-54 

-  0.6574 
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1 

Solar  U 
[Sid.  Ho 

Oct. 

FOR  WASHINGTON 

MEAN 

MIDNIGHT. 

•ay. 
ur.) 

1 

Lou  A 
+  9.89388 

Log  5. 
+  0.9395 

LogC 
+ 1. 26961 

Lor  A 

+  0.44574 

Solar  Day. 
(Sid.  Hour.) 

Nov.      16 

hog  A. 

Log  A 

LogC 

Log/?, 

+  9.94086 

+  0.9737 

+ 1.04619 

+  I.21732 

2 

9.89443 

0.9385 

1.26852 

0.49675 

17 

9.94206 

a976i 

1.03559 

1.22284 

3 

9.89474 

0.9378 

1.26729 

0.54231 

h         18 

9.94361 

0.9785 

1.02458 

1.22816 

b 

4 

9,89489 

0.9376 

1.26594 

0.58344 

(4.0)    19 

9-94545 

0.9804 

I.01314 

1.23328 

(1.0) 

5 

9.89492 

0.9379 

1.26445 

0.62091 

20 

9-94744 

a98i8 

I.00125 

1.23822  , 

1 

6 

+9.89500 

+  0.9389 

+  1.26282 

+  0.65530 

21 

+  9.94944 

+  0.9826 

+0.98888 

+ 1.24296 

7 

9*89533 

0.9405 

1.26106 

0.68707 

22 

9-95132 

0.9828 

0.97600 

1.24752 

8 

9.89601 

0.9426 

1.25916 

0.71657 

23 

9-95303 

0.9828 

0.96259 

I.25190  ' 

9 

9.89717 

0.9449 

1.25712 

0.74409 

24 

9.95450 

0.9824 

0.94860 

1.25611  1 

lO 

9.89875 

0.9468 

1-25494 

a76986 

25 

9.95576 

0.9820 

0.93401 

1.26014 

II 

+  9.90065 

-»-  0.9480 

+  1.25262 

+0.79408 

26 

+9.95680 

•t- 0.9817 

+  0.91876 

+  1.26400 

12 

9.90263 

0.9484 

1.25015 

0.81691 

27 

9-95767 

a98i6 

0.90281 

1.26770  ' 

13 

9-90447 

0.9479 

1.24754 

0.83849 

28 

9.95843 

0.9819 

0.8861 I 

1-27123  , 

14 

9-90593 

0.9469 

1.24478 

0.85894 

29 

9.95916 

0.9827 

0.86860 

1.27459  1 

15 

9.90692 

0.9457 

I.24187 

0.87836 

30 

9.96000 

a9840 

0.85020 

1.27780 

1 

i6 

+  9.90747 

+  0.9448 

+  1.23880 

+0.89683 

Dec.         1 

+  9.96108 

+  0.9859 

+  0.83084 

+  1.28085  , 

17 

9.90771 

0.9447 

1.23558 

0.91444 

2 

9.96254 

09880 

0.81043 

1.28375 

i8 

9.90787 

0.9455 

1.23221 

0.93124 

3 

9.96438 

0.9900 

0.78886 

1.28649 

h 

19 

9.90816 

0.9472 

1.22867 

0.94731 

h         4 

9.96659 

0.9916 

0.76601 

1.28908 

(*•«) 

20 

9.90879 

0.9495 

1.22497 

0.96267 

(6.0)     5 

9.96902 

0.9925 

0.74175 

1.29152 

■ 

21 

+  9.90979 

+  0.9519 

+  I.22110 

+  0.97740 

6 

+  9.97144 

+  0.9926 

+  0.71590 

+  1.29381 

22 

9.91116 

0.9542 

I.21707 

0.99152 

7 

9.97367 

0.9918 

0.68825 

1.29595 

23 

9.91276 

0.9560 

I.212S6 

1.00508 

8 

9.97551 

0.9906 

0.65857 

1-29795 

24 

9,91448 

0.9572 

1.20847 

1.01811 

9 

9-97693 

0.9894 

0.62655 

1-29980  1 

25 

9.91614 

0.9579 

I.  20  39 1 

1.03064 

10 

9-97795 

0.9885 

0-59183 

1-30151 

26 

+  9.91767 

+  0.9580 

+  I.I9916 

+ 1.04269 

II 

+9.97874 

+  0.9884 

+  0.55392 

+  1.30308 

27 

9.91900 

0.9579 

1. 19423 

1.05429 

12 

9.97950 

a  9890 

0.51222 

1.30450 

28 

9.92009 

0.9576 

I.189IO 

1.06547 

13 

9.98044 

0.9904 

0.46592 

1-30579 

29 

9.92096 

0.9573 

1,18377 

1.07624 

14 

9-98165 

0.9921 

0.41392 

1.30694 

30 

9.92159 

0.9572 

1. 1 7824 

1.08663 

15 

9.98320 

0.9938 

0.35466 

1.30794 

31 

+  9.92207 

+  0.9573 

+  1.17251 

+  1.09666 

16 

+9-98504 

+  0.9952 

+  0.28584 

+ 1.30881 

Nov. 

I 

9.92246 

0.9580 

1.16656 

1.10633 

17 

9-98706 

0.9961 

0.20384 

1-30954 

2 

9.92286 

0.9593 

1.16039 

1. 1 1566 

18 

9.98911 

0.9964 

0.10247 

1.31013 

h 

3 

9-9«343 

0.9612 

1-15399 

1.12467 

h        19 

9.99109 

0.9961 

9.96980 

1.31058 

(8.0) 

4 

9.92432 

0.9635 

1-14736 

1-13338 

(6.0)    20 

9.99289 

0.9954 

9-77757 

1.31090 

5 

+9-92563 

+  0.9661 

+  1.14049 

+ 1. 14178 

21 

+  9.99450 

+  0.9945 

+9-42379 

+  1.31108 

6 

9.92738 

a9685 

1-13337 

1. 14990 

22 

9.99589 

0.9934 

-8.83657 

1.31112 

7 

9.92947 

0.9703 

I- 12599 

1.15775 

23 

9.99706 

0.9923 

9.60487 

I.31102 

8 

9.93172 

0.9713 

X.I  1834 

1-16533 

24 

9.99804 

0.9914 

9.86714 

1.31078 

9 

9-93390 

0.9715 

1.11042 

1.17265 

25 

9.99888 

0.9907 

0.02942 

1.31041 

10 

+  9-93579 

+  0.9710 

+  1.10221 

+ 1. 17972 

26 

+  9.99966 

+  a99o6 

-0.14717 

+  1.30990 

11 

9.93726 

0.9701 

1.09370 

1. 18655 

27 

0.00046 

0.9909 

0.23961 

1-30925 

1 

12 

9-93827 

0.9694 

1.08487 

1-19315 

28 

0.00146 

0.9918 

0.3x566 

1.30847 

' 

13 

9-93895 

0.9693 

1-07573 

2.19952 

29 

0.00272 

0.9930 

0.38024 

X.  30754 

1 

M 

9-93945 

0.9700 

1.06624 

1.20567 

30 

0.00435 

0.9943 

0.43632 

1.30648 

15 

+  9-94004 

+  0.9715 

+ 1.05640 

+  1.21160 

31 

+aoo632 

+  0.9952 

-0.48587 

+  1.30527 

16 

+  9.94086 

-*■  0.9737 

+  1.04619 

+  1.21732 

32 

+0.00855 

+  0.9955 

—0.53020 

+  1.30392 

E  —  +  ojno' 

—    +   OjOOO* 
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(CONSTANTS  OF  PARIS  CONFERENCE.) 

FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

T 

/ 

/' 

G 

H 

LoR^. 

Log>l. 

• 

LoKi. 

In  Time. 

In  Time. 

8 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

y 

s 

0 

h     m 

0        • 

h    m 

ft 

July 

I 

0.4974 

+  1.768 

0.000 

39  38.7 

2  38.6 

171  35-6 

II  26.4 

+1. 17534 

+1. 31025 

+  1.30 

+  O.I123  ' 

2 

0.3001 

1.778 

—  0.004 

39  36.6 

238.4 

17043.0 

II  22.9 

1-17653 

1. 31006 

1-43 

0.1550 

3 

0.5029 

1.787 

0.006 

3934.1 

238.3 

16950.3 

II  19.4 

I.17814 

1.30985 

1.56 

0-1937 

h. 

4 

0.5056 

1.797 

0.006 

3929.8 

2  38.0 

168  57.5 

II  15.8 

1. 18003 

1.30963 

,    1.69 

0.2291  ! 

(19.0] 

1    5 

a  5084 

1.806 

0.004 

39  22.7 

237.5 

168  04.6 

II  12.3 

1. 18204 

1.30938 

1.83 

0.2618 

6 

0.5111 

+  1. 816 

—  0.001 

39  "-7 

2  36.8 

167  11.7 

II  08.8 

+1. 18399 

+1. 30912 

+  1.96 

+  0.2920 

7 

0.5138 

1.825 

+  0.002 

3900.4 

2  36.0 

i66  18.7 

II  05.2 

1. 18579 

1.30884 

2.09 

0.3202 

8 

0.5166 

1.835 

0.005 

38  46.4 

235.1 

165  25.7 

II  01.7 

I.18731 

1.30855 

2.22 

0-3465 

9 

0.5193 

1.844 

0.007 

38  31.7 

2  34-1 

16432.5 

10  58.2 

1. 18858 

1.30824 

2.35 

0.3712 

lO 

0.5220 

1.854 

0.008 

38  16.9 

2  33.1 

163  39.3 

10  54.6 

I.18953 

1.30791 

2.48 

0.3945 

II 

0.5248 

+  1.863 

+  0.008 

38  02.8 

2  32.2 

162  46.0 

10  51.1 

+1.19023 

+1.30756 

+  2.61 

+  0.4165 

12 

0.5275 

1.872 

0.006 

37  50.0 

2  31.3 

161  52.7 

10  47.5 

1. 19070 

1.30720 

2.74 

0.4373 

13 

0.5303 

1.882 

+  0.003 

37  39.1 

2  30.6 

160  59.2 

10  43.9 

1.19103 

1.30683 

2.86 

0.4570  1 

14 

0.5330 

I.891 

—  0.002 

37  30.5 

2  30.0 

16005.6 

10  40.4 

I.19130 

1.30644 

2.99 

0.4758 

15 

0.5357 

1.900 

0.007 

3724.5 

2  29.6 

159  1 1.9 

10  36.8 

I.19167 

1.30603 

3.12 

0.4937 

i6 

0.5385 

+  1.909 

—  0.01 1 

37  20.7 

229.4 

158  18. 1 

10  33.2 

+1. 19229 

+1.3056 1 

+  3-24 

+  0.5107 

17 

0.5412 

I.918 

0.015 

37  18.0 

2  29.2 

157  24.2 

10  29.6 

1.19333 

1.30517 

3-36 

0.5270 

i8 

0.5439 

1.927 

0.016 

37  1+9 

2  29.0 

15630.2 

10  26.0 

1. 19483 

1.30472 

3.49 

a5426 

19 

0.5467 

1.936 

0.014 

3709.8 

2  28.7 

15536.0 

10  22.4 

1. 19670 

1.30426 

3.61 

0.5576 

h 

20 

0.5494 

1-945 

0.010 

37  01. 1 

2  28.1 

15441-7 

10  18.8 

1. 19882 

1.30378 

3.73 

0.5719 

(»0.0] 

|2I 

0.5522 

+  1.954 

—  0.004 

3648.3 

2  27.2 

15347-2 

10  15.I 

+1.20093 

+1.30329 

+  3.85 

+  0.5857 

22 

0.5549 

1.962 

+  0.003 

36  32.0 

2  26.1 

152  52.6 

10  II. 5 

1.20280 

1.30279 

3.97 

0.5989 

- 

23 

0.5576 

1.971 

0.009 

3613.5 

2  24.9 

151  57-9 

10  07.9 

1.20422 

1.30228 

4.09 

0.6116 

24 

0.5604 

1.979 

0.012 

35  55-0 

223.7 

151 03.1 

10  04.2 

1.20513 

1. 30176 

4.21 

a6239 

25 

0.5631 

1.988 

0.013 

35  38.4 

2  22.6 

150  08.1 

10  00.5 

1.20559 

1. 30122 

4.32 

0.6356 

26 

0.5659 

+  1.996 

+  0.010 

3525.3 

2  21.7 

149 13.0 

956.9 

+1.20577 

+1.30067 

+  4.44 

+  0.6470 

27 

0.5686 

2.004 

0.006 

35  i6.6 

2  21. 1 

148  17.7 

953.2 

1.20589 

1. 30012 

4.55 

0.6580  1 

28 

0.5713 

2.013 

+  0.002 

3511.4 

2  20.8 

147  22.2 

949.5 

i.2o64o 

1.29955 

4.66 

0.6686  , 

29 

0.5741 

2.021 

—  0.002 

3508.9 

2  20.6 

146  26.6 

945.8 

1.20682 

1.29898 

4.77 

0.6788 

30 

0.5768 

2.029 

0.005 

3506.9 

2  20.5 

145  30.9 

942.1 

1.20785 

1.29840 

4.88 

0.6886 

31 

0.5795 

+  2.037 

—  0.006 

3503.9 

2  20.2 

144  35.0 

938.3 

+1.20918 

+1. 29781 

+  +99 

+  0.6981 

Aug. 

I 

0.5823 

2.045 
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2  31.7 

1. 29516 

1.29620 

5-27 

0.7221     , 

13 

0.8670 

2.664 

0.006 

28  08.7 

I  52.6 

36  56.6 

2  27.8 

1.29564 

1.29684 

5.16 

0.7130 

14 

0.8698 

2.672 

+  0.001 

2809.3 

I  52.6 

35  57.4 

2  23.8 

1. 29618 

1.29747 

5.05 

0.7035 

15 

0.8725 

+  2.680 

—  0.004 

28  12.4 

I  52.8 

34  58.4 

2  19.9 

+1.29698 

+1.298 10 

+  4.94 

+  0.6936 

16 

0.8752 

+  2.688 

—  0.007 

28  16.7 

I  53.1 

33  59.5 

2  16.0 

+1.29809 

+1. 29871 

+  +82 

+  0.6834  ! 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

1 

• 

Solar  Day. 

(Sid.  Hour.) 

T 

/ 

In  Time. 

s 

( 

G 

H 

Lor  ^. 

Lor  h. 

• 

t 

Log  1. 

In  Time. 

In  Arc. 

0     t 

In  Time. 

In  Arc. 

In  Time. 

, 

y 

s 

h   m 

0       t 

h     m 

tt 

Nov.      i6 

0.8752 

4-  2.688 

—  0.007 

28  16.7 

I  53.1 

33  59.5 

2  16.0 

+1.29809 

+1.2987 I 

+  4.82 

+  0.6834 

!                     17 

0.8780 

2.697 

o.ood 

28  20.9 

I  53.4 

3300.8 

2  I2.I 

1.29958 

1.29932 

4.71 

0.6728 

h         18 

0.8807 

2.705 

0.007 

2823.5 

I  53-6 

3202.2 

2  08.2 

I.30131 

1.29992 

4.59 

0.6618 

(4.0)   19 

0.8834 

2.714 

—  0.004 

28  23.9 

153-7 

31  03.8 

204.3 

I.30317 

1. 3005 1 

4-47 

0.6504 

20 

0.8862 

2.722 

0.000 

2821.8 

153.5 

3005.5 

2  00.4 

1. 30501 

1. 30108 

4.35 

0.6385 

21 

0.8889 

+  2.731 

+  0.004 

28  17.8 

I  53.2 

2907.3 

I  56.5 

+1.30675 

+  I.30165 

+  4.23 

+  0.6261 

22 

0.8917 

2.740 

0.007 

28  12.5 

1  52.8 

2809.2 

I  52.6 

1.30826 

1. 30221 

4.10 

0,6132 

23 

0.8944 

2.749 

0.009 

2806.6 

I  52.4 

2711.3 

I  48.8 

1.30958 

1.30275 

3.98 

0.5998 

24 

0.8971 

2.758 

0.009 

28  00.7 

I  52.0 

26  13.5 

144.9 

I.31065 

1.30328 

3.85 

0.5859 

25 

0.8999 

2.767 

0.008 

27  55.2 

I  51.7 

25  15.8 

I  41. 1 

I.31154 

1.30380 

3.73 

^5713 

26 

0.9026 

+  2.776 

+  0.006 

27  50.8 

I  51.4 

24  18.2 

I  37-2 

+I.31229 

+1. 30431 

+  3.60 

+  0.5560 

27 

0.9054 

2.785 

4*0.002 

27.47.6 

I  51.2 

23  20.8 

I  33.4 

I.31295 

1.30480 

3-47 

0.5401 

28 

0.9081 

2.795 

-0.003 

2746.1 

I  51.1 

22  23.5 

I  29.6 

I.31361 

1.30527 

3.34 

0.5234 

29 

0.9108 

2.804 

0.007 

27  46.3 

I  51. 1 

21  26.2 

I  25.7 

I.31435 

1.30573 

3.20 

0.5058 

30 

0.9136 

2.814 

0.01 1 

27  47.9 

I  51.2 

2029.1 

I  21.9 

I.31529 

I.30617 

3.07 

0.4874 

Dec.        I 

0.9163 

4-  2.823 

—  0.014 

2750.5 

I  51.4 

19  32.1 

I  18. 1 

+I.31655 

+1.30660 

+  2.94 

+  0.4681 

2 

0.9190 

2.833 

0.014 

27  52.5 

I  51-5 

18  35.2 

I  14-3 

1.31814 

1.30701 

2.80 

0.4477 

3 

1 

0.9218 

2.843 

0.012 

2753.1 

I  51.5 

17  38.3 

I  10.6 

1.32003 

1.30740 

2.67 

0.4261 

h         4 

0.9245 

2.852 

0.007 

27  51.2 

I  51.4 

1641.5 

I  06.8 

1. 32210 

1.30777 

2.53 

0.4033 

(6.0)     5 

0.9273 

2.862 

—  0.Q01 

27  46.2 

I  5I.I 

1544.9 

I  03.0 

1.32420 

1.30813 

2.39 

0.3790 

;          6 

0.9300 

+  2.872 

4"  0.005 

27  38.5 

I  50.6 

1448.3 

059.2 

+I.32611 

+  1.30847 

+  2.26 

+  0.3531 

7 

0.9327 

2.882 

0.010 

27  28.9 

I  49.9 

13  51.8 

055-5 

I.32771 

1.30879 

2.12 

0.3255 

8 

0-9355 

2.892 

0.012 

27  19.0 

I  49.3 

1255.3 

051.7 

1. 32891 

1.30909 

1.98 

0.2958 

9 

0.9382 

2.902 

0.012 

27  10.5 

148.7 

11  58.8 

047.9 

1.32977 

1.30937 

1.84 

0.2638 

10 

0.9409 

2.912 

0.009 

2704.4 

148.3 

II  02.5 

0  44.2 

1.33039 

1.30963 

1.70 

0.2291 

II 

0.9437 

+  2.922 

4-  0.004 

2701.4 

I  48.1 

1006.2 

0  40.4 

+1.33099 

+1.30987 

+  1.55 

+  0.1912 

12 

0-9464 

2.932 

—  0.001 

27  01. 1 

I  48.1 

909.9 

036.7 

1.33173 

I.3IOO9 

1.41 

0.1495 

13 

0.9492 

2.942 

0.005 

2702.3 

I  48.2 

813.6 

032.9 

1.33275 

1. 31028 

1.27 

0.1032 

14 

0.9519 

2.953 

0.007 

27  03-9 

148.3 

717.4 

0  29.2 

1.3^406 

1.31046 

1. 13 

0.0512 

15 

0.9546 

2.963 

0.007 

27  04.6 

148.3 

621.2 

025.4 

1-33566 

I.31062 

0.98 

9.9919 

16 

0.9574 

+  2.973 

—  0.004 

2703.2 

I  48.2 

525.1 

0  21.7 

+1.33740 

+1.31076 

+  0.84 

+  9.9231 

17 

0.9601 

2.983 

—  0.001 

26.59.5 

I  48.0 

429.0 

017.9 

1. 33919 

I. 31087 

0.69 

9.841 1 

18 

0.9628 

2.994 

4"  0.003 

26  53.9 

147.6 

332.8 

0  14.2 

1.34087 

I. 31096 

0.55 

9-7397 

h       19 

0.9656 

3.004 

0.006 

26  46.7 

I  47.1 

236.7 

0  Z0.4 

1.34240 

I.3IIO3 

0.41 

9.6070  j 

(6.0)  20 

0.9683 

3.014 

0.008 

26  38.8 

146.6 

140.7 

006.7 

1-34370 

I.3II08 

0.26 

9.4148 

1 

21 

0.97 1 1 

+  3-025 

4-  0.009 

26  30.6 

I  46.0 

044.6 

0  03.0 

+1-34479 

+I.3IHI 

+  O.H 

+  9.0610 

22 

0.9738 

3035 

0.009 

2622.7 

I  45.5 

35948-5 

23  59.2 

1.34568 

I.31I12 

-0.03 

-  8.4738 

23 

0.9765 

3.045 

0.007 

26  15.6 

I  45.0 

358  52.4 

23  55.5 

1.34641 

1.31110 

0.17 

9.2421 

24 

0-9793 

3.056 

4-  0.003 

2609.7 

I  44.6 

35756.3 

23  51.8 

1.34702 

I.31107 

0.32 

9.5044 

25 

0.9820 

3.066 

—  0.00 1 

2605.1 

I  44.3 

35700.1 

23  48.0 

1.34758 

1.31101 

0.46 

9.6667 

26 

0.9848 

+  3.076 

—  0.006 

2602.2 

144.2 

356  04.0 

2344.3 

+1.34817 

+  I.31093 

—  0.61 

-9.7844 

27 

0.9875 

3.087 

0.01 1 

2600.8 

I  44.1 

355  07.9 

23  40.5 

1.34889 

I. 31083 

0.75 

9.8768 

28 

0.9902 

3.097 

aoi4 

2600.3 

I  44.0 

354II-7 

23  36.8 

1.34986 

1.31070 

0.90 

9-9529 

29 

0.9930 

3.107 

0.015 

2600.1 

144.0 

35315.5 

23  33.0 

1.35111 

1.31056 

1.04 

0.0175 

30 

0-9957 

3.117 

0.014 

25  59.0 

143.9 

352  19-2 

23  29-3 

1.35267 

1-31039 

1.18 

0.0736 

31 

0.9984 

+  3-128 

—  O.OIO 

25  55.8 

143.7 

351  22.9 

23  25.5 

+1.35444 

+1.31020 

-1.33 

-0.1231 

32 

1.0012 

+  3.138 

—  0.004 

25  49.9 

143-3 

35026.5 

23  21.8 

+1.35631 

+1. 31000 

-1.47 

—  0.1674  1 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursae  Min. 
(Fo/aris). 

1 

Mean 
Solar 
Date. 

51  Cephei 

(Hbv.). 

Mean 
Solar 
Date. 

(5  Ursae  Min. 

Mean 
Solar 
Date. 

AUrs 

Right 
Ascen- 
sion. 

h  m 

se  Min. 

Declina- 
tion 
North. 

1 

1     a  Octantis. 

Mean 

Solar  

Right    Declina- 
Ascen-       tion 
sion.       South. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right  , 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right  ; 
Ascen-  . 
sion. 

Declina- 
tion 
North. 

• 

h  m 

0 

\ 

h  m 

e       f 

h  m 

0      ' 

0     » 

h  m 

0     • 

Jan. 

1 

I  24 

-h88  47 

Jan. 

655 

+87  XI 

Jan. 

1803 

-H8636 

Jan. 

19  17 

-H8859 

Jan.    1  19  03 

j 

-89  14 

1 

1     0.3 

s 
34-38 

42.1 

0.5 

s 
41.62 

54.8 

0.9 

• 
8.90 

•• 
55.1 

I.O 

s 

50.71 

»» 
49-9 

i      * 
1.0  ,    6.65 

f.     1 
53-1   I 

1.3 

33-30 

42.2 

1.5 

41.75 

55-2 

1.9 

8.92 

54.7 

2.0 

50.29  * 

49.5 

2.0      6.86 

52.8 

2.3 

32.18 

42.3 

2.5 

41.85 

55.5 

2.9 

8.97 

54.3 

3.0 

49-97 

49.1 

3.0      7.04 

52.5   , 

3.3 

31.08 

42.3 

3.5 

41.93 

55.9 

3.9 

9.03 

54.0 

4.0 

49.72 

48.8 

4.0      7.19 

52.2 

4-3 

30.03 

42.4 

4.5 

41.97 

56.2 

4.9 

9.10 

53.6 

5.0 

49.52 

48.4 

5.0      7.33 

51.8 

5-3 

29.02 

42.5 

5-5 

42.01 

56.5 

5.9 

9.18 

53.3 

6.0 

49.35 

48.1 

5.9      7-49 

51-5 

6.3 

28.07 

42.5 

6.5 

42.06 

56.8 

6.9 

9.24 

53-0 

7.0 

49.16 

47.8 

6.9      7.72 

51.1 

7.3 

27.17 

42.6 

7.5 

42.10 

57.1 

7.9 

9.29 

52.7 

8.0 

48.96 

47.5 

7.9  ,    8.07 

50.8   • 

8.3 

26.28 

42.6 

8.5 

42.16 

57-4 

8.9 

9.34 

52.4 

8.9 

48.72 

47.2 

1 
8.9  ]    8.53 

50.4 

i     9.3 

25.41 

42.7 

9.5 

42.22 

57.7 

9.9 

9.36 

52.1 

9.9    48.43 

47.0 

9.9  ;    9.10 

50.0 

10.2 

24.51 

42.8 

10.5 

42.30 

58.0 

10.9 

9.38 

51.8 

10.9  ,  48.11 

46.7 

10.9      9.77 

49.6 

II. 2 

23.58 

42.9 

11.5 

.  42.38 

58.3 

II. 9 

,    9.42 

1 

51.5 

1 1.9    47.79 

46.4 

1 1.9    10.52 

49.3 

1   12.2 

22.59 

43.0 

12.5 

42.46 

58.6 

12.9 

'    9.47 

51.1 

12.9  :  47.50 

46.0 

12.9    II. 31 

49.0 

13.2 

21.53 

43-1 

13.5 

42.52 

58.9 

13-9 

9.53 

50.8 

13.9    47.27 

45.7 

13.9     12.08 

48.6 

14.2 

20.43 

43-1 

14.5 

42.55 

59-3 

14.9 

9.62 

50.4 

14.9    47.11 

45.3 

14.9     12.79 

48.3   ■ 

15.2 

19.29 

43.2 

15.5 

42.57 

59.6 

15.9 

1    9.74 

50.1 

15.9  ,  47.04 

44.9 

15-9  '  13.45 

48.1 

1 

16.2 

18.14 

43-2 

16.5 

42.*54 

60.0 

16.9 

!  9.88 

49.7 

16.9  .  47.06 

44.6 

16.9  1  14.05 

'     47.8   . 

17.2 

17.02 

43.2 

17.5 

42.48 

60.4 

17.9 

10.04 

49.4 

17.9  1  47.16 

44.2 

17.9  1  14.62 

47.5 

18.2 

15-93 

43.2 

18.5 

42.41 

60.7 

18.9 

10.21 

49.1 

18.9    47.31 

43.9 

18.9  1  15.17 

,     47- X 

19.2 

14.91 

.      43.1 

19-5 

42.33 

61.0 

19.9 

10.37 

48.8 

19.9    47.49 

43-6 

19.9    15.76 

1 

46.8   ; 

1 

'  20.2 

13-93 

43.1 

20.4 

42.23 

61.3 

20.9 

'  10.53 

48.5 

20.9  '  47.67 

43.3 

20.9    16.41 

1 
46.4 

21.2 

12.99 

43-1 

21.4 

42.15 

61.6 

21.9 

,  10.68 

48.2 

21.9    47.83 

43.0 

21.9    17.17 

46.1 

22.2 

12.09 

43.0 

22.4 

42.06 

61.8 

22.9 

10.82 

48.0 

22.9    47.95 

42.7 

22.9     18.03 

45.7 

23.2 

II. 19 

43-0 

23.4 

42.00 

62.1 

23.9 

10.96 

47-7 

23.9    48.04 

42.4 

23.9    19*00 

45.4 

24.2 

10.25 

43-0 

24.4 

41.94 

62.4 

24.9 

II. 10 

47.4 

24.9    48.10 

42.1 

24.9  '  20.05 

45.0 

25.2 

9.28 

43.0 

25.4 

41.89 

62.7 

25.9 

11.24 

47.1 

25.9    48.16 

41.8 

25.9    21.15 

44.7 

26.2 

8.26 

43.0 

26.4 

41.83 

63.0 

26.9 

,  11.40 

46.8 

26.9    48.27 

41.4 

26.9    22.27 

44-4 

27.2 

7.19 

43.0 

27.4 

41.75 

63.4 

27.9 

'  11.58 

46.4 

27.9    48.43 

41.1 

27.9    23.37 

44.1 

28.2 

6.08 

42.9 

28.4 

41.65 

63.7 

28.9 

11.78 

46.1 

28.9    48.67 

40.7 

28.9    24.41 

43-9 

'  29.2 

4.94 

42.9 

29.4 

41.51 

64.0 

29.9 

12.00 

45.8 

29.9    48.98 

40.4 

29.9    25.41 

43-6 

30.2 

3.81 

42.8 

30.4 

41.34 

64.4 

30.9 

12.24 

45-5 

30.9    49.39 

40.0 

30.9    26. 36 

43-3 

31-2 

2.72 

42.7 

31.4 

41.15 

64.7 

31.9 

12.51 

45.2 

31.9    49.85 

39.7 

31.9    27.29 

43-0 

.  32-2 

1 

1.67 

42.6 

32.4 

40.94 

65.0 

32.9 

12.77 

45.0 

32.9    50.35 

39.4 

32.9    28.22 

42.7   1 
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CIRCUMPOLAR  STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


a  Ursse  Min 
{Polaris) 


Right  I  Declina- 
A  seen- '      tion 
•ion.    !   North, 


Feb. 


h  m  ° 

I  23  I  +88  47 


1.2   i  61.67  ' 
2.2      60.70 

3-2     59-79  I 

4«2     58.94 

I 
I 

5.2  58-10 
6.2  I  5727 
7.2  56.40 
8.2     55-50 


9.2  54-55 

10.2  53-54 

1 1.2  52.52 

12.2  51.48 


13.2 
14.2 

Jt5-i 
16.1 


17.1 
18.1 
19. 1 
20.1 


21. 1 
22.1 
23.1 
24.1 


25.1 
26.1 
27.1 
28.1 


29.1 


50-47 
49-50 
48.60 

47-77 


47.00 
46.26 

45-55 
44.82 

44.08 

43-30 

42.47 
41.61 


40.71 
39-83 
38.99 
38.21 

37-49 


42.6 

42.5 

42.3 
42.2 


42.1 
42.0 
41.9 
41.8 


41.7 
41.6 
41.5 
41.4 


41.2 
41.0 
40.8 
40.6 


40.4 
40.2 

40.0 
39.8 


39.7 
39-5 
39-3 
39-1 

38.9 

38.7 

38.4 
38.2 

37-9 


Mean 
Solar 
Date. 


Feb. 


1.4 
2.4 

3-4 
4-4 


5.4 
6.4 

7-4 
8.4 


9-4 
10.4 

11.4 

12.4 


13-4 
14.4 

15-4 
16.4 


17.4 
18.4 
19.4 
20.4 

21.4 
22.4 

23-4 
24-3 

25-3 
26.3 

27-3 
28.3 

293 


51  Cephei 

(Hkv.). 


Right 
Ascen- 
sion. 


h  m 

655 

s 
40.94 

40.75 
40.54 
40.34 


40.17 
40.00 
39.83 
39-69 


39-52 

39-33 

39-11 
38.86 

38.58 
38.29 
37-98 
37-65 


37-34 
37-04 
36.75 
36.49 

36.22 
35-96 
35-67 
35-37 


35-04 
34.68 

34-30 

33.89 

33-49 


Declina- 
tion 
North. 


+87  12 


5-0 
5.3 
5.5 
5-8 


6.0 

6.3 

6.5 
6.8 


7-1 

7-4 

7-7 
8.0 


8.3 
8.6 

8.8 
9-1 


9.3 

9-5 

9-7 
9.9 


10. 1 
10.3 
10.6 
10.8 


II. o 

"•3 
iJ-5 
11.7 

11.9 


Mean 
Solar 
Date. 


rf  Ursae  Min. 


Right 
Ascen- 
sion. 


Feb. 


1.9  I 

2-9 

3-9 
4.9 


5.9 
6.9 

7-9 
8.9 


9-9 
10.9 

II. 9 

12.9 


13-9 
14.9 

15-9 
16.8 


17.8 
18.8 
19. 8 
20.8 


21.8 
22.8 
23.8 
24.8 


h  m 
1803 


s 

2-77 
3.02 

3.26 
3.48 


3-70 

3-91 
4.12 

4-33 

4-56 

4.81 

5-09 
5.38 


5-70 
6.03 

6.37 
6.68 


6.99 
7.29 
7.58 
7.86 

8.15 

8-44 
8.74 

9.07 


25.8  19.42 
26.8  19.78 
27.8  I  20.16 
28.8  1  20.54 


Declina- 
tion 
North. 


29.8 


20.93 


+8636 


45.0 

44-7 
44-5 
44-3 


44.0 
43-8 
43-6 
43-3 


43-1 
42.8 

42-5 
42-3 


42.0 
41.8 
41.6 

41-5 


41-3 
41.2 

41.0 

40.8 


40.7 

40-5 

40.3 
40.1 

39.9 
39-7 
39-6 

39-4 
39-3 


Mean 
Solar 
Date. 


Feb. 


1.9 

2-9 
3-9 
4-9 


5-9 
6.9 

7-9 
8.9 


9.9 
10.9 
II. 9 
12.9 


13-9 
14.9 

15-9 
16.9 


17.9 
18.9 
19.9 
20.9 


21.9 
22.9 

23-9 
24-9 

25-9 
26.9 

27.9 

28.9 

29-9 


X  Ursae  Min. 


Right 
Ascen- 
sion. 


h   m 
19  17 

8 

50.35 
50.84 

51-34 
51-79 


52.19 
52.55 
52.90 
53.26 

53.66 

54-13 
54.68 

55-32 

56.04 
56.81 
57-62 
58.44 


59-23 

59-99 
60.72 

61.41 

62.10 
62.79 

63-53 
64-32 

65.20 
66.15 

67-15 
68.20 

69.26 


Declina- 
tion 
North. 


+88  59 


39.4 
39.1 
38.8 

38.5 

38.3 
38.0 

37.7 
37-4 


37-1 
36.8 

36.4 
36.1 


35-8 
35-5 
35-3 
35-0 

34.8 
34-6 
34-3 
34-1 

33-9 
33.6 

33.4 
33-1 

32.8 

32.5 
32.3 
32.1 

31-9 


Mean 
Solar 
Date. 


ff  Octantis. 


Feb. 


1.9 
2.9 

3.9 
4.9 


9-9 
10.9 

11.9 

12.9 


13-9 
14.9 

15-9 
16.9 


17.9 
18.9 
19.9 
20.9 


21.9 
22.9 

23-9 
24-9 


25-9 
26.9 

27.8 

28.8 


29.8 


Right 
Ascen- 
sion. 


h    m 
1903 

8 
28.22 

29.20 

30.27 

31-45 


5-9    32.74 
6.9    34.14 

7.9    35.60 

8.9  ;  37.10 


38.61 
40.08 
41.47 
42.80 


44.07 
45-30 
46.55 
47-83 


49.19 
50.66 
52.21 
53.87 


55-57 

57-29 

58.99 
60.64 


62.23 

63-75 
65.24 

66.71 
68.20 


Declina- 
tion 
South. 


-8914 

n 

42.7 
42.4 
42.1 
41.7 


41.4 
41. 1 
40.8 

40.5 


40.3 
40.0 

39.8 

39-6 


39-3 

39-1 
38.8 

38.5 

38.3 
38.0 

37-7 
37-5 


37-2 
37-0 
36.8 
36.6 

36.5 
36.3 
36.1 

35-9 
35-7 
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37-49 
36.86 
36.39 
3^77 


33-00 
3a- 35 
31.68 
31-03 


29.90 

29.04 

38.71 
28.41 


27.15 
36.7s 
36.33 


25-5* 
25.19 
=4-94 


h  >>■ 

■MS  47 

Mar. 

655 

-^8712 

37-9 

'■i 

33-49 

11.9 

37-f' 

"■3 

33-10 

12.1 

37-3 

3-3 

32.71 

12.2 

37-" 

4-3 

32-33 

iii.3 

36.8 

5-,3 

3"-*) 

13.5 

,,6.6 

6.3 

31.66 

12.6 

,16.4 

7-3 

31.33 

12.8 

3<'-3 

H.3 

31.00 

12.9 

35-9 

9-3 

30.66 

13-1 

35-7 

10.3 

30.30 

'3-3 

35-4 

'1-3 

39.92 

"J.4 

35- > 

12.3 

29.50 

13-6 

34.8 

I^3 

39.07 

"3-7 

34-S 

14.3 

28.62 

13-9 

34-3 

"5-3 

28.16 

14.0 

33-9 

16-3 

27.70 

14.1 

33-6 

'7-3 

37.36 

■4-1 

33-3 

lB.3 

36.1(4 

14.3 

330 

19-3 

36.44 

"4-2 

32-7 

20.3 

26.05 

143 

32-4 

31-3 

25.67 

■4-4 

3^-2 

32.3 

25.29 

14.5 

31.9 

3V3 

24.90 

31.6 

^4-3 

24-4« 

-° 

31-3 

35-3 

34-03 

"4-7 

3I.O 

26.3 ;  23.58 

14.8 

30.6 

37.3 123.10 

14-9 

30.3 

38.3  33.61 

■  5.0 

29-9 

39.3       33.14 

14-9 

29.6 

30.3    31.68 

14.9 

29.  J 

31.3     2t.l3 

14-9 

«.9 

33.3      30.BI 

1 

"4-9 

an  CTADQ 


h    m 

Mar. 

1803 

1.8 

30.93 

2.8 

31.30 

3.8 

21.64 

4.8 

21.97 

V8 

22.28 

6.8 

23-59 

7.8 

32.90 

8.8 

33.32 

9-8 

21.^ 

ra8 

23.91 

11.8 

34-29 

13.8 

34.68 

.3.8 

35.07 

14.8 

25-47 

15.8 

35.87 

16.8 

36.36 

.7-8 

35.63 

18.B 

26.98 

ig.8 

27.33 

20.8 

37-65 

31.8 

37.99 

33.7 

28.  M 

337 

38.71 

24.7 

29.09 

25-7 

39.48 

36.7 

3988 

37.7 

30.38 

28.7 

30.69 

39.7 

3.. 08 

30.7 

31-45 

3'-7 

3".8o 

32.7 

32-13 

03    4*636    Mar.   "9 


59    Mar.    19  04 


14-98 1  34-8 

16.90 1  34.6 

18.86 1  34.4 

20.82 1  34.3 


22.75 

34-1 

14.60 

J4.0 

26-37 

33-9 

38.09 

33-8 

39.76 

33-6 

31-38 

33-5 

33-03 

33-4 

34-73 

33-2 

1 
36-51 

33-0 

38-37 

31-9 

4"- 33 

32-7 

4^33 

32.6 

22.8  1 46.36 

33-8  ■  48.31  i 


36.8  :  53.76 ' 
37.8  I  55.47 , 


39.8 

57- '7 
58-90 

30.8 

60.71 

,1.8 

62.61 

33.8 

64.59 

3..7i 
!■■«  ! 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 

Mean 

Solar 

;  Date. 

1 

a  Ursae  Min. 
(Poiaris). 

Mean 
Solar 
Date. 

51  Cephei 

(Hbv.) 

Mean 
Solar 
Date. 

6  Ursae  Min. 

Mean 
Solar 
Date. 

X  Ursae  Min. 

Mean 
Solar 
Date. 

(T  Octantis. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

b   in 

0      » 

h    m 

0     # 

h  m 

e      • 

h  m 

0     » 

h   m 

0     » 

Apr. 

I  23 

+8847 

Apr. 

655 

487  12 

Apr. 

1803 

+8636 

Apr. 

19  18 

+8859 

Apr. 

1905 

-8914 

I.O 

£ 

24-57 

28.9 

1.2 

8 
20.81 

14.9 

1.7 

8 
32.13 

38.6 

1.8 

8 
43.76 

28.0 

1.8 

s 
4-59 

31.6 

2.0 

24.56 

28.7 

2.2 

io.40 

14.8 

2.7 

32.44 

38.7 

2.8 

44.85 

28.0 

2.8 

6.66 

31-6 

3-0 

24-53 

28.4 

3.2 

20.01 

14.8 

3.7 

32.74 

38.8 

3.8 

45.90 

28.0 

3.8 

8.77 

31-5 

4.0 

24.48 

28.1 

4.2 

19.65 

14.8 

4.7 

33.05 

38.9 

4.8 

46.95 

28,0 

4.8 

10.89 

31-5 

5.0 

24-37 

27.8 

5-2 

19.27 

14.8 

5-7 

33.37 

38.9 

5.8 

48.04 

28.0 

5-7 

12.98 

31-5 

6.0 

24.25 

27.5 

6.2 

18.87 

14.8 

6.7 

33.71 

39.0 

6.8 

49.17 

27.9 

6.7 

15.00 

31-5 

7.0 

24.12 

27.2 

7-2 

18.46 

14.8 

7.7 

34.06 

39.0 

7.8 

50.35 

27.9 

7-7 

16.93 

31-5 

8.0 

23.98 

26.9 

8.2 

18.03 

14.8 

8.7 

34-43 

39.1 

8.8 

51.60 

27.9 

8.7 

18.78 

31.5 

9.0 

23.88 

26.6 

9.2 

17.56 

14.8 

9.7 

34-81 

39.2 

9.8 

52.91 

27.9 

9.7 

20.55 

31-5 

10.0 

23.84 

26.  a 

10. 2 

17.09 

14.8 

10.7 

35-19 

39.3 

10.8 

54.24 

27.9 

10.7 

22.28 

31.5 

1 1.0 

23.86 

259 

II.2 

16.63 

14.7 

11.7 

35.56 

39.5 

11.7 

55.59 

27.9 

11.7 

23.98 

31.5 

I2.0 

23.97 

25.5 

12.2 

16.16 

14.7 

12.7 

35.91 

39.7 

12.7 

56.91 

27-9 

12.7 

25.72 

31-4 

i3»o 

1     ** 

24.15 

25.2 

13.2 

15-71 

14.6 

13-7 

36.25 

39.8 

13.7 

58.18 

28.0 

13-7 

27.51 

31-4 

!  13.9 

24.36 

24.9 

14.2 

15.28 

14-5 

14-7 

36.58 

40.0 

14.7 

59.39 

28.1 

14.7 

29.38 

31-4 

14.9 

24.61 

24.6 

15.2 

14.88 

14.3 

15-7 

36.88 

40.2 

15.7 

60.55 

28.2 

15.7 

31.33 

31-4 

;   15-9 

24.84 

243 

16.2 

14.50 

14.2 

,  16.7 

37-17 

40.4 

16.7 

61.65 

28.3 

16.7 

33-34 

31.4 

1 

1 

16.9 

25.07 

24.0 

17.2 

14.13 

14.  I 

17.7 

37-45 

40.5 

17.7 

62.71 

.   28.3 

17.7 

35-36 

31-4 

17.9 

25.25 

23-7 

18.2 

13.76 

I4.I 

18.7 

37.72 

40.7 

18.7 

6378 

28.4 

18.7 

37-37 

31-4 

18.9 

25.38 

23.4 

19.2 

13-38 

T4.O 

19.7 

38.02 

40.8 

19.7 

64.87 

28.5 

19.7 

39-35 

31.5 

19.9 

25.50 

23.1 

20.2 

12.99 

13.9 

20.7 

38.34 

40.9 

2a  7 

66.01 

28.5 

20.7 

41.24 

31.6 

20.9 

25.59 

22.8 

21.2 

12.60 

13.9 

21.7 

38.66 

41.  I 

21.7 

67.19 

28.5 

21.7 

43-06 

31.6 

21.9 

25.72 

22.5 

22.2 

12.18 

13.8 

22.7 

39.00 

41.2 

22.7 

68.43 

28.6 

22.7 

44.78 

31-7 

22.9 

25.88 

22.2 

23.2 

11.75 

13.7 

23.7 

39.33 

41.4 

23.7 

69.70 

28.7 

23-7 

46.45 

31-8   ' 

23.9 

26.12 

21.8 

24.2 

11.30 

13.5 

24.7 

39.66 

41.6 

24.7 

70.99 

28.8 

24.7 

48.08 

31-8 

1 

24.9 

26.43 

21.5 

25.2 

10.86 

13.4 

25.7 

39.97 

41.8 

25.7 

72.25 

28.9 

25.7 

49.72 

1 

31.9 

25.9 

26.82 

21.2 

26.2 

10.45 

13.3 

26.7 

40.27 

42.1 

26.7 

73.46 

29.0 

26^7 

51.40 

31-9 

26.9 

27.25 

20.9 

27.2 

10.05 

13.  I 

27.7 

40.54 

42.3 

27.7 

74.61 

29.2 

27.7 

53- 16 

31.9   1 

27.9 

27.75 

20.6 

28.2 

9.68 

12.9 

28.7 

40.78 

42.6 

28.7 

75.68 

29.3 

28.7 

55.00 

32.0 

1 

28.9 

28.26 

20.3 

29.2 

9.35 

12.7 

29.6 

41.01 

42.8 

29.7 

76.68 

29.5 

29.7 

56.93 

32.0 

29.9 

28.75 

20.0 

30.2 

9.03 

12.6 

30.6 

41.23 

43-1 

30.7 

77.62 

29.7 

30.7 

58.89 

32.1 

30.9 

29.22 

19.8 

312 

8.72 

12.4 

31.6 

41.44 

43.3 

31.7 

78.53 

29.8 

31-7 

60.88 

32.2 

31-9 

29.66 

19-5 
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CIRCUMPOLAR  STARS. 

• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursae  Min. 

Mean 
Solar 
Date. 

51  Cephei 
(Hev.). 

Mean 
Solar 
Date. 

(S  Ursae  Min. 

Mean 
Solar 
Date. 

A  Ursae  Min. 

Mean 
Solar 
Date. 

1 

0  Octantis. 

Right 

Ascen- 

aioa. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

h    m 

•      . 

h    m 

e        ' 

h    m 

0      • 

h    m 

0      « 

h    m 

0     » 

Mar. 

I  23 

+8847 

Mar. 

655 

+87  12 

Mar. 

1803 

+8636 

Mar. 

19  18 

+8859 

Mar. 

1904 

-8914 

I.Z 

% 
37-49 

•* 
37-9 

1.3 

8 

33-49 

II.9 

1.8 

s 
20.93 

m 

39-3 

1.9 

s 
9.26 

•* 
31.9 

1.8 

s 
8.20 

35.7 

2.1 

36.86 

37.6 

2.3 

33-;io 

I2.I 

2.8 

21.30 

39.2 

2.9 

XO.32 

31.7 

2.8 

9.75 

35.5 

3-1 

36.29 

37.3 

3.3 

32.71 

12.2 

3-8 

21.64 

39.2 

3-9 

11.32 

31.5 

3.8 

11.40 

35.2 

4.1 

35.77 

37-1 

4.3 

32.33 

12.3 

4.8 

21.97 

39.1 

4-9 

12.28 

31.3 

4-8 

13.15 

35.0 

5-1 

35-26 

36.8 

5.3 

31.99 

12.5 

5.8 

22.28 

39.0 

5.8 

13.18 

31.2 

5.8 

14.98 

34.8 

6.1 

34.74 

36.6 

6.3 

31.66 

12.6 

6.8 

22.59 

38.9 

6.8 

14.04 

31.0 

6.8 

16.90 

34.6 

7-1 

34.20 

36.4 

7.3 

31.33 

12.8 

7.8 

22.90 

38.8 

7.8 

14.89 

30.8 

7.8 

18.86 

34-4 

8.1 

33.62 

36.2 

8.3 

31.00 

12.9 

8.8 

23.22 

38.7 

8.8 

15.77 

30.7 

8.8 

20.82 

34.3 

9.1 

33.00 

35.9 

9.3 

30.66 

13.1 

9.8 

23.56 

38.6 

9.8 

16.69 

30.5 

9.8 

22.75 

34.1 

10.1 

32-35 

35.7 

10.3 

30.30 

13-3 

10.8 

23.91 

38.5 

10.8 

17.68 

30.3 

10.8 

24.60 

34-0 

II. I 

31.68 

35.4 

11.3 

29.92 

13.4 

11.8 

24.29 

38.4 

1 1.8 

18.73 

30.1 

11.8 

26.37 

33.9 

12. 1 

31.03 

35-1 

12.3 

29-50 

13.6 

12.8 

24.68 

38.3 

12.8 

19.88 

29.9 

12.8 

28.09 

33.8 

13.1 

30.44 

34.8 

13.3 

29.07 

13-7 

13.8 

25.07 

38.2 

138 

21.09 

29,7 

13.8 

29.76 

33.6 

14. 1 

29.90 

34-5 

14.3 

28.62 

13.9 

14.8 

25-47 

38.2 

14.8 

22.33 

29.5 

14.8 

31-38 

33.5 

15.1 

29.43 

34.2 

15.3 

28.16 

14.0 

15.8 

25-87 

38.2 

15.8 

23.57 

29.4 

15.8 

33*03 

33.4 

16. 1 

29.04 

33-9 

16.3 

27.70 

14. 1 

16.8 

26.26 

38.2 

16.8 

24.79 

29-3 

16.8 

34-73 

33.2 

17. 1 

28.71 

33-6 

17-3 

27.26 

14. 1 

17.8 

26.63 

38.2 

17.8 

25.96 

29.2 

17.8 

36.51 

33-0 

18. 1 

28.42 

33-3 

18.3 

26.84 

14.2 

18.8 

26.98 

38.2 

18.8 

27.09 

29.1 

18.8 

38.37 

32.9 

19. 1 

28.14 

33-0 

19-3 

26.44 

14.2 

19.8 

27.32 

38.2 

19.8 

28.16 

29.0 

19.8 

40.33 

32.7 

20.1 

27.83 

32.7 

20.3 

26.05 

14-3 

20.8 

27.65 

38.2 

20.8 

29.20 

28.9 

20.8 

42.33 

32.6 

21. 1 

27.51 

32.4 

21.3 

25.67 

14.4 

21.8 

27-99 

38.2 

• 

21.8 

30.24 

28.8 

21.8 

44-35 

32.5 

22.0 

27.15 

32.2 

22.3 

25.29 

14-5 

22.7 

28.34 

38.2 

22.8 

31-32 

28.7 

22.8 

46.36 

32.4 

23.0 

26.75 

31-9 

23-3 

24.90 

14-5 

237 

28.71 

38.2 

23.8 

32.43 

28.6 

23.8 

48.31 

32.3 

24.0 

26.33 

31.6 

24.3 

24.48 

14.6 

24.7 

29.09 

38.1 

24.8 

33.60 

28.5 

24.8 

50.19 

32.3 

25.0 

25.92 

31-3 

25.3 

24.03 

14-7 

25.7 

29.48 

38.1 

25.8 

34.83 

28.4 

25.8 

52.00 

32.2 

26.0 

25.52 

31.0 

26.3 

23.58 

14.8 

26.7 

2988 

38.1 

26.8 

36.13 

28.3 

26.8 

53-76 

32.2   , 

27.0 

25.19 

30.6 

27-3 

23.10 

14.9 

27.7 

30.28 

38.2 

27.8 

37-46 

28.2 

27.8 

55.47 

32.1 

28.0 

24.94 

30.3 

28.3 

22.61 

15.0 

28.7 

30.69 

38.2 

28.8 

38.80 

28.1 

28.8 

57-17 

32.0 

29.0 

24-75 

29.9 

29-3 

22.14 

14.9 

29.7 

31-08 

38.3 

1^9.8 

40.11 

28.0 

29.8 

58.90 

31.9 

30.0 

24.64 

29.6 
29.3 

30.3 

21.68 

14.9 

30.7 

31.45 

38.4 

30.8 

41.38 

28.0 

30.8 

60.71 

31.8 

31.0 

24.60 

31-3 

21.23 

14.9 

31.7 

31.80 

38.5 

31.8 

42.61 

28.0 

31.8 

62.61 

31.7 

32.0 

24.57 

28.9 

32.2 

20.81 

14.9 

32.7 

32.13 

38.6 

32.8 

43.76 

28.0 

32.8 

64.59 

31.6 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 

Mean 

Solar 

1  Date. 

a  Ursae  Min. 
{Polaris). 

Mean 
Solar 
Date. 

51  Cephei 

(Hbv.) 

Mean 
Solar 
Date. 

6  Ursae  Min. 

Mean 
Solar 
Date. 

A  Ursae  Min. 

Mean 
Solar 
Date. 

a  Octantis. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

h  m 

e       1 

h    m 

0     « 

b  m 

0 

h  m 

0     f 

b   m 

0      1 

Apr. 

I  23 

+8847 

Apr. 

655 

487  12 

Apr. 

1803 

+8636 

Apr. 

19  18 

+8859 

Apr. 

1905 

-8914 

I.O 

E 

24-57 

28.9 

1.2 

8 
20.81 

14,9 

1.7 

8 
32.13 

0 
38.6 

1.8 

8 
43.76 

28.0 

1.8 

8 

4-59 

H 
31.6 

2.0 

24.56 

28.7 

2.2 

io.40 

14.8 

2.7 

32.44 

38.7 

2.8 

44.85 

28.0 

2.8 

6.66 

31.6 

3-0 

24-33 

28.4 

3-2 

20.01 

14.8 

3-7 

32.74 

38.8 

3.8 

45.90 

28.0 

3.8 

8.77 

31.5 

4.0 

24.48 

28.1 

4-2 

19.65 

14.8 

4.7 

33.05 

38.9 

4.8 

46.95 

28. 0 

4.8 

10.^ 

31.5 

5.0 

24-37 

27.8 

5-2 

19.27 

14.8 

5.7 

33.37 

38.9 

5.8 

48.04 

28.0 

5.7 

12.98 

31.5 

6.0 

24.25 

27.5 

6.2 

18.87 

14.8 

6.7 

33.71 

39.0 

6.8 

49.17 

27.9 

6.7 

15.00 

31-5 

7.0 

24.12 

27.2 

7.2 

18.46 

14.8 

7.7 

34.06 

39.0 

7.8 

50.35 

27.9 

7.7 

16.93 

31.5 

8.0 

23.98 

26.9 

8.2 

18.03 

14.8 

8.7 

34.43 

39.1 

8.8 

51.60 

27.9 

8.7 

18.78 

31.5 

9.0 

23.88 

26.6 

9.2 

17,56 

14.8 

9.7 

34.81 

39.2 

9.8 

52.91 

27.9 

9.7 

20.55 

31.5 

10.0 

23.84 

26.2 

10.2 

17.09 

14.8 

10.7 

35.19 

39.3 

ia8 

54.24 

27.9 

10.7 

22.28 

31.5 

1 1.0 

23.86 

25.9 

II. 2 

16.63 

14.7 

11,7 

35-56 

39.5 

II.7 

55-59 

27.9 

II.7 

23.98 

31.5 

I2.0 

23-97 

25.5 

12.2 

16.16 

14.7 

12.7 

35.91 

39.7 

12.7 

56.91 

27.9 

12.7 

25.72 

31.4 

I3'0 

24,15 

25.2 

13.2 

15.71 

14.6 

13-7 

36.25 

39.8 

13.7 

58.18 

28.0 

13.7 

27.51 

31.4 

13.9 

24,36 

24-9 

14.2 

15.28 

14.5 

14.7 

36.58 

40.0 

14.7 

59.39 

28.1 

14.7 

29.38 

31.4 

14.9 

24.61 

24.6 

15.2 

14.88 

14-3 

15.7 

36.88 

40.2 

15.7 

60.55 

28.2 

15.7 

31.33 

31.4 

15-9 

24.84 

24- 3 

16.2 

14.50 

14.2 

16.7 

37.17 

40.4 

16.7 

61.65 

28,3 

16.7 

33.34 

31.4 

16.9 

25.07 

24.0 

17.2 

14.13 

14. 1 

17.7 

37-45 

40.5 

17.7 

62.71 

.     28.3 

17.7 

35.36 

31.4 

17.9 

25.25 

23.7 

18.2 

13-76 

14.1 

18.7 

37.72 

40.7 

18.7 

6378 

28.4 

18.7 

37.37 

31.4 

18.9 

25.38 

23.4 

19.2 

13.38 

14,0 

19.7 

38.02 

40.8 

19.7 

64.87 

28.5 

19.7 

39.35 

31.5 

19.9 

25.50 

23.1 

20.2 

12,99 

13-9 

2a  7 

38.34 

40.9 

20.7 

66.01 

28.5 

20.7 

41.24 

31.6 

20.9 

25.59 

22.8 

21.2 

12.60 

13.9 

21.7 

38.66 

41. 1 

21.7 

67.19 

28.5 

21.7 

43.06 

31.6 

21.9 

25.72 

22.5 

22.2 

12.18 

13.8 

22.7 

39.00 

41.2 

22.7 

68.43 

28.6 

22.7 

44-78 

31.7 

22.9 

25.88 

22.2 

23.2 

11.75 

13.7 

23-7 

39.33 

41.4 

23.7 

69.70 

28.7 

23-7 

46.45 

31.8 

23.9 

26.12 

21.8 

24.2 

11.30 

13.5 

24.7 

39.66 

41.6 

24.7 

70.99 

28.8 

24.7 

48.08 

31.8 

24.9 

26.43 

21.5 

25.2 

10.86 

13.4 

25-7 

39-97 

41.8 

25.7 

72.25 

28.9 

25.7 

49-72 

31.9 

(  25.9 

26.82 

21.2 

26.2 

10.45 

13.3 

26.7 

40.27 

42.1 

26.7 

73.46 

29.0 

2^7 

51.40 

31-9 

26.9 

27.25 

20.9 

27.2 

10.05 

13.1 

27.7 

40.54 

42.3 

27.7 

74.61 

29.2 

27.7 

53-16 

31.9 

27.9 

27.75 

20.6 

28.2 

9.68 

12.9 

28.7 

40.78 

42.6 

28.7 

75.68 

29-3 

28.7 

55.00 

32.0 

,  28.9 

28.26 

20.3 

29.2 

9.35 

12.7 

29.6 

41.01 

42.8 

29.7 

76.68 

29.5 

29.7 

56.93 

32.0 

29.9 

'28.75 

20.0 

30.2 

9.03 

12.6 

30.6 

41-23 

43.1 

30.7 

77.62 

29.7 

30.7 

58.89 

32.1 

30-9 

29.22 

19.8 

31.2 

8.72 

12.4 

31.6 

41.44 

43.3 

31.7 

78.53 

29.8 

31.7 

60.88 

32.2 

31-9 

r 

29.66 

19.5 

542 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursas  Min. 
{Po/aris). 

Mean 
Solar 
Date. 

51  Cephei 

(Hev.). 

• 

Mean 
Solar 
Date. 

6  Ursae  Min. 

Mean 
Solar 
Date. 

%  Ursae  Min. 

Mean 
Solar 
Date. 

0  Octantis. 

Right 

Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 

Ascen- 

sitML 

Declina- 
tion 
South. 

h   m 

e      > 

h   m 

e       » 

h  m 

0      t 

h    m 

0     f 

h  m 

0     t 

July 

124 

-^««47 

July 

654 

+87  II 

July 

1803 

4«6  37 

July 

19  19 

+8859 

July 

1907 

-«9M 

1.8 

s 
18.91 

n 
10.3 

1.0 

s 
58-95 

M 
56.4 

1-5 

s 
46.06 

1.4 

1-5 

s 
53.79 

H 
45.5 

1-5 

8 
15.73 

1* 
45-0 

2.8 

19.98 

10.3 

2.0 

58.97 

56.1 

2-5 

45-98 

1.7 

2.5  ;  53-89 

45.8 

2.5 

16.05 

45.3 

3-8 

21.10 

10.3 

3-0 

59.00 

55-7 

3.5 

45.88 

2.1 

3.5    53.96 

46.1 

3-5 

16.35 

45.6 

4.8 

22.26 

Xo«3 

4X) 

59.05 

55-4 

4.5 

45.75 

2.4 

4.5    53.97 

1 

46.5 

4.5 

16.71 

45-9 

5.8 

23.4a 

10.3 

5.0 

59-" 

55-0 

5-5 

45.60 

2.8 

1 
5.5    53.91 

46-9 

5-5 

17.10 

46.1 

6.8 

24-57 

10.3 

5-9 

59.23 

54-7 

6.5 

45-44 

3.1 

6.5    53-77 

47.2 

6.5 

17.52 

46.4  1 

7-8 

25.67 

ia4 

6.9 

59.37 

54.3 

7-5 

45.26 

3.4 

7.5    53-55 

47.6 

7-5 

18.01 

46.7 

8.8 

26.73 

10.5 

7-9 

59.52 

54.0 

8.5 

45-07 

3-7 

8.5    53-29 

1 

47-9 

8.5 

18.49 

47.0  1 

9.8 

27-73 

10.5 

8.9 

59.68 

53.7 

9.5 

44-87 

4.0 

9-5    52.99 

48.3 

9.5 

18.95 

47-3   , 

I0.7 

28.67 

10.6 

9-9 

59-84 

53-4 

ia5 

44.68 

4.3 

10.5    52.70 

48.6 

10.5 

19.34 

47.6 

11-7 

29-59 

X0.7 

10.9 

59-99 

53.1 

"-5 

44-5» 

4-5 

1 1.  5    52.44 

48.9 

II.5 

19.63 

47.9 

12.7 

30-50 

10.7 

XI.9 

60.13 

52.8 

12.4 

44-35 

4.8 

12.5    52.23 

49.2 

12.5 

19.81 

48.3   1 

13-7 

31-44 

Z0.8 

12.9 

60.26 

52.6 

13.4 

44.20 

5.0 

13.5    52.05 

49-5 

13.5 

19.88 

48.6 

14.7 

32.40 

10.8 

13-9 

60.38 

52.3 

14.4 

44.06 

5.3 

14,5    51.89 

49.8 

14.5 

19.86 

48.9  ■ 

15-7 

33-41 

10.9 

14.9 

60.49 

52.0 

15.4 

43.90 

5.6 

15.5    51.73 

50.1 

15-5 

19.78 

49.3  1 

16.7 

34-49 

Z0.9 

15.9 

60.60 

51.7 

16.4 

43.74 

5-9 

16.5    51.56 

50.4 

16.5 

19.68 

49.6 

17.7 

35.62 

II.O 

16.9    60.74 

51.3 

17.4 

43.55 

6.2 

17.5    51.34 

50.8 

17.5 

19.59 

49.8 

,  18.7 

36-77 

II.O 

17.9 

60.91 

51.0 

18.4 

43-34 

6.6 

18.5    51.03 

51. 1 

18.5 

19-55 

50.1  i 

19.7 

37.94 

ii.i 

18.9 

61.09 

50.6 

19.4 

43.10 

6.9 

19.5    50.64 

51-5 

19-5 

19.58 

50.4  ! 

20.7 

39.06 

11.3 

19.9 

61.31 

50.3 

20.4 

42.84 

7.2 

20.5    50.16 

51.8 

20,5 

19.67 

50.6 

1  21.7 

40.15 

II.4 

20.9 

61.56 

50.0 

21.4 

42.57 

7.5 

21.5    49.61 

52.2 

21.5 

19.79 

50.9  • 

i  22.7 

41.18 

11.6 

21.9 

61.82 

49.7 

22.4 

42.29 

7.7 

22.5    49.01 

52.5 

22.5 

19.92 

51.2 

23.7   42.15 

11.7 

22.9 

62.10 

49-4 

«3.4 

42.0Z 

8.0 

23.5    48.40 

52.8 

235 

20.00 

51.5 

24.7   43.08 

1 

11.9 

23.9 

62.37 

49.1 

24.4 

41.74 

8.2 

24.5    47.80 

53.1 

24.5 

20.03 

51.9 

1 
i  25.7   43.97 

12.0 

24.9 

62.63 

48.9 

25.4 

41.48 

8.4 

25.5    47.24 

53.4 

25.4 

19.94 

52.2 

26.7 :  44-87 

12.2 

25.9 

62.89 

48.6 

26.4 

41.24 

8.7 

26.5    46.72 

53-7 

26.4 

19.72 

52.6 

,  27.7  45.78 

12.3 

26.9 

63.10 

48.4 

27.4 

41.01 

8.9 

27.5    46.24 

54,0 

27.4 

19.40 

52.9 

1 28.7 1 46.74 

12.4 

27-9 

6333 

48.1 

28.4 

40*78 

9.1 

28.5    45.79 

54.3 

28.4 

19.00 

53.2 

i    29.7      47.74 

12.5 

28.9 

63.54 

47.8 

29.4 

40.55 

9.4 

29.5    45.34 

54-6 

29.4 

18.53 

53-5 

'  30.7    48.80 

12.6 

299    63.77! 

47-5 

30.4 

40.30 

9-7 

30.5    44.85 

54-9 

30.4 

18.04 

53-8 

1  31.7  49.88 

12.8 

30.9 

64.00 

47-2 

3».4 

40.04 

9.9 

31.4    44.33 

55-2 

31-4 

17.56 

54-1 

32.7  !  51.00 

1 

1 

12.9 

31.9 

64.25 

46.9 

32.4 

39.76 

10.2 

32.4    43-74 

55.6 

32.4 

17.13 

54.3  ! 

1 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

t 

Mean 
Solar 
Date. 

a  Ursae  Min. 
(Polaris). 

Mean 
Solar 
Date. 

51  Cephei 

(Hbv.). 

Mean 
Solar 
Date. 

<5  Ursae  Min. 

Mean 
Solar 
Date. 

X  Ursae  Min. 

Mean 
Solar 
Date. 

0  Octantis 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 

Ascen* 

sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 

Ascen* 

sion. 

h    m 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

h  m 

0     » 

h    in 

0      > 

h    m 

0     » 

0     1 

h    m 

0      • 

Aug. 

I  24 

4«8  47 

Aug. 

655 

+87  II 

Aug. 

1803 

+8637 

Aug. 

1919 

+8859 

Aug. 

19  06 

-8914 

X.7 

8 
51.00 

II 
12.9 

1.9 

8 

4-53 

46.6 

».4 

8 
39.76 

10.2 

1.4 

s 
43.74 

55.6 

1.4 

s 
77.13 

54.3 

2.7 

52.08 

13.1 

2.9 

4.85 

4^.3 

2-4 

39.46 

10.5 

2.4 

43.08 

55.9 

2.4 

76.73 

54.6 

3-7 

53-" 

13-3 

3*9 

5.18 

46.0 

3.4 

39.13 

10.7 

3.4 

42.33 

56.3 

3.4 

76.40 

54.8 

4-7 

54-13 

13.5 

4-9 

5.52 

45.7 

4-4 

38-79 

II.O 

4.4 

41-53 

56.6 

4-4 

76.08 

55.1 

5-7 

55.06 

13.7 

5-9 

5.87 

45.4 

5.4 

38.45 

ZZ.2 

5.4 

40.70 

56.9 

5.4 

75.75 

55.4 

6.7 

55-93 

14. 0 

6.9 

6.21 

45-2 

6.4 

38.12 

11.4 

6.4 

39.88 

57.2 

6.4 

75.36 

55.7 

7.7 

56.76 

14.2 

7-9 

6.54 

45-0 

7.4 

37.81 

11.6 

7.4 

39.06 

57-4 

7.4 

74-89 

56.0 

8.7 

57-57 

14.4 

8.9 

6.84 

44-7 

8.4 

37.50 

ZI.8 

8.4 

38.29 

57.7 

8.4 

74.31 

56.3 

9-7 

58.37 

14.5 

9-9 

7.14 

44-5 

9-4 

37.21 

ZZ.9 

9-4 

37-57 

57.9 

9-4 

73.62 

56.7 

ia7 

59.21 

14.7 

10.9 

7.42 

44-3 

10.4 

36.92 

Z2.Z 

10.4 

36.88 

58.2 

10.4 

72.84 

57.0 

11.7 

60.08 

14.9 

1 1.9 

7.71 

44.0 

11.4 

36.64 

12.3 

IZ.4 

36.21 

58.5 

11.4 

71.97 

57.3 

12.7 

6z.oi 

15.1 

12.9 

8.01 

43.8 

12.4 

36.35 

Z2.5 

Z2.4 

35.52 

58.8 

12.4 

71.08 

57.5 

13.7 

62.00 

15-3 

13-9 

8.33 

43.5 

13.4 

36.04 

12.8 

13.4 

34-79 

59.1 

13.4 

70.20 

57.8 

14.7 

63.01 

15.5 

14-9 

8.69 

43-2 

14.4 

35.71 

Z3.0 

Z4.4 

33-99 

59.4 

14.4 

69.35 

58.0 

15.6 

64.01 

15.7 

15-9 

9.06 

42.9 

15.4 

35.36 

Z3.2 

15.4 

33-13 

59.7 

15.4 

68.56 

58.2 

i6.6 

1 

65.02 

16.0 

16.9 

9.46 

42.6 

16.3 

34.98 

Z3.4 

Z6.4 

32.18 

60.0 

16.4 

67.85 

58.4 

r 

17.6 

65.96 

z6.2 

17.9 

9.89 

42.4 

17.3 

34.59 

Z3.6 

17.4 

31.14 

60.3 

17.4 

67.17 

58.7 

18.6 

66.87 

16.5 

18.9 

10.34 

42.2 

18.3 

34.19 

13.8 

18.4 

30.05 

60.6 

18.4 

66.50 

58.9 

19.6 

67.69 

16.8 

19.9 

10.78 

42.0 

19.3 

33.80 

14.0 

19.4 

28.94 

60.8 

19.4 

65.84 

59.2 

20.6 

68.45 

17. 1 

20.9 

11.20 

41.8 

20.3 

33.41 

Z4.Z 

20.4 

27.85 

61. 1 

20.4 

65.12 

59.5 

21.6 

69.19 

17.4 

21.9 

11.62 

41.6 

21.3 

33.03 

14.2 

2Z.4 

26.78 

61.3 

21.4 

64.30 

59.8 

22.6 

69.89 

17.6 

22.9 

12.02 

41.4 

22.3 

32.67 

14-3 

22.4 

25.75 

61.5 

22.4 

63.38 

6aQ 

23.6 

70.61 

17.9 

23-9 

12.39 

41.2 

23.3 

32.32 

14-5 

23.4 

24.78 

61.7 

23.4 

62.35 

60.3 

24.6 

71.34 

i8.i 

24.8 

12.76 

41.0 

24-3 

31.99 

14.6 

24-4 

23.85 

61.9 

24-4 

61.23 

60.6 

25.6 

72.13 

18.3 

25.8 

13-12 

40.8 

25.3 

31.65 

14.7 

25.4 

22.94 

62.2 

25-4 

60.03 

60.8 

26.6 

72.97 

18.6 

26.8 

13.50 

40.6 

26.3 

31-30 

14.9 

26.4 

22.02 

62.4 

26.4 

58.80 

6z.o 

27.6 

73.84 

18.8 

27.8 

13.90 

40.3 

27.3 

30.94 

15.1 

27-4 

21.06 

62.7 

27.4 

57-57 

61.2 

28.6 

74-73 

19. 1 

28.8 

14.30 

40.1 

28.3 

30.56 

15.3 

28.4 

2a  04 

63.0 

28.4 

56.39 

61.4 

29.6 

75.62 

19.4 

29.8 

14.75 

39-9 

29.3 

30.16 

15.4 

29-4 

18.96 

63.2 

29-3 

55.27 

61.6 

30.6 

76.46 

19.7 

30.8 

15.21 

39.7 

30-3 

29.75 

15.6 

30.4 

17.81 

63*5 

30.3 

54.20 

61.8 

31.6 

77.27 

20.0 

31.8 

15.70 

39.5 

31.3 

29.32 

15-7 

31.4 

16.60 

63.8 

31.3 

53-i6 

62.0 

32.6 

77.99 

20.3 

32.8 

16.18 

39.3 

32.3 

28.90 

15.8 

32.4 

15.34 

64.0 

32.3 

52.13 

62.2 
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SEPTEMBER,  1903. 


( 

CONSTANTS   OF  PARIS  CONFERENCE.) 

CIRCUMPOLAR  STARS. 

APPAREN'^  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursae  Min. 
(Polaris). 

Mean 
Solar 
Date. 

51  Cephei 
(Hev.). 

Mean 
Solar 
Date. 

cJ  Ursae  Min. 

Mean 
Solar 
Date. 

A  Ursae  Min, 

Mean 
Solar 
Date. 

a  Octantis. 

Right 
Ascen- 
sion. 

Declina- 
tion 

North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

1 

Declina- 
tion 
South. 

h    m 

0     1 

h    m 

0     f 

h    m 

0     t 

h    m 

0     1 

h    m 

0     • 

Sept. 

I  25 

+8847 

Sept. 

655 

+87  " 

Sept. 

1803 

+8637 

Sept. 

19  18 

+8900 

Sept. 

19  06 

-8915 

1.6 

s 
17-99 

n 
20.3 

X.8 

s 
16.18 

39.3 

1.3 

s 
28.90 

15.8 

1.4 

s 
75.34 

4.0 

1.3 

s 
52.13 

2.2 

2.6 

18.63 

20.6 

2.8 

16.65 

39.1 

2.3 

28.47 

15.9 

2.4 

74.08 

4.2 

2.3 

51.07 

2.4 

3.6 

19.25 

21.0 

3.8 

17. 1 1 

39.0 

3.3 

28.06 

16.0 

3.4 

72.84 

4.4 

3.3 

49.95 

2.6 

4.6 

19.80 

21.3 

4.8 

17.57 

38.8 

4.3 

27.67 

16,1 

4.4 

71.64 

4.6 

4.3 

48.73 

2.9 

5.6 

20.35 

21.6 

5.8 

x8.oo 

38.7 

5.3 

27.29 

16. 1 

5.3 

70.48 

4.7 

5.3 

47.41 

3.1 

6.6 

20.92 

21.8 

6.8 

18.41 

38.6 

6.3 

26.93 

16.2 

6.3 

69.38 

4.9 

6.3 

45.99 

3.3 

7.6 

21.51 

22.1 

7.8 

18.82 

38.4 

7-3 

26.57 

16.3 

7-3 

68.29 

5.1 

7.3 

44.51 

3.5 

8.6 

22.15 

22.4 

8.8 

19.24 

38.2 

8.3 

26.20 

16.4 

8.3 

67.22 

5.3 

8.3 

42.99 

3.7 

1 

9.6 

22.84 

22.7 

9.8 

19.66 

38.1 

9.3 

25.82 

16.5 

9-3 

66.13 

5.5 

9.3 

41.46 

3.8 

10.6 

23.55 

23.0 

10.8 

20.11 

37.9 

10.3 

25.43 

16.6 

10.3 

64.98 

5.7 

10.3 

39-97 

4.0 

II.6 

24.29 

23-3 

11.8 

20.61 

yi-7 

II.3 

25.02 

16.7 

11.3 

63.77 

5.9 

11.3 

38.54 

4.1 

12.6 

25.04 

23.6 

12.8 

21.12 

37.5 

12.3 

24.59 

16.8 

12.3 

62.48 

6.1 

12.3 

37.18 

4.2 

13.6 

25.70 

24.0 

13.8 

21.64 

37-4 

13.3 

24.13 

16.9 

13.3 

61.12 

6.3 

13-3 

35-90 

4.3 

14.6 

26.33 

24.4 

14.8 

22.18 

37.2 

14.3 

23.67 

16.9 

14-3 

59.69 

6.5 

14.3 

34.64 

4.4 

15-6 

26.90 

24.7 

15.8 

22.73 

37-1 

15-3 

23.20 

17.0 

15.3 

58.23 

6.7 

15.3 

33.42 

4.6 

16.6 

27.38 

25.1 

i6.8 

23.27 

37-0 

16.3 

22.74 

17.0 

16.3 

56.79 

6.8 

16.3 

32.16 

4.7 

17.6 

27.82 

25.5 

17.8 

23.80 

36.9 

17-3 

22.30 

17.0 

17.3 

55.37 

7.0 

17.3  1  30.84 

4.9 

i8.6 

28.21 

25.8 

18.8 

24.28 

36.9 

18.3 

21.87 

17.0 

18.3 

53.99 

7-1 

18.3 

29-43 

5-1 

19.6 

28.61 

26.2 

19.8 

24.76 

36.8 

193 

21.46 

17.0 

19.3 

52.67 

7.2 

19.3 

27.93 

5.2 

20.6 

29.02 

26.5 

20.8 

25-23 

36.7 

20.3 

21.07 

17.0 

20.3 

51.40 

7.3 

20.3 

26.32 

5.4 

21.5 

29.47 

26.8 

21.8 

25.68 

36.6 

21.3 

20.68 

17.0 

21.3 

50.18 

7.4 

21.3 

24.65 

5.5 

22.5 

29.96 

27.1 

22.8 

26.13 

36.5 

22.2 

20.30 

17.0 

22.3 

48.96 

7.6 

22.3 

22.94 

5.6 

23.5 

30.49 

27.4 

23.8 

26.61 

36.4 

23.2 

19.90 

I7.I 

23.3 

47.70 

7.7 

23-3 

21.22 

5.6 

24-5 

31.03 

27.8 

24.8 

27.10 

36.2 

24.2 

19.49 

17. 1 

24.3 

46.42 

7.9 

24.3 

19.56 

5.7   1 

1 

25.5 

31.58 

28.1 

25.8 

27.61 

36.1 

25.2 

19.06 

17. 1 

253 

45.09 

8.0 

25.3 

17.98 

5.7 

26.5 

32.09 

28.5 

26.8 

28.15 

36.0 

26.2 

18.61 

17.2 

26.3 

43.68 

8.2 

26.3 

16.44 

5.8 

27.5 

32.57 

28.9 

27.8 

28.69 

35.9 

27.2 

18.15 

17.2 

27.3 

42.21 

8.3 

27-3 

14.98 

5-8 

28.5 

32.97 

29.3 

28.8 

29.25 

35.8 

28.2 

17.69 

17.2 

28.3 

40.70 

8.5 

28.3 

13.53 

5.9 

29.5 

33.30 

29.7 

29.8 

29.81 

35.8 

29.2 

17.24 

17.1 

29.3 

39.19 

8.6 

29.3 

12.  XX 

5.9 

30-5 

33.56 

30.0 

30.8 

30.34 

35.8 

30.2 

16.80 

17.1 

30.3 

37.70 

8.7 

30.3 

10.64 

6.0 

31.5 

33.78 

30.4 

31.7 

30.86 

35.7 

31.2 

16.37 

17.0 

31-3 

36.23 

8.7 

31-3 

9.10 

6.1 

OCTOBER,  1903. 
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545 


CIRCUMPOLAR   STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Oct. 


1.5 
2.5 
3.5 
4-5 

5.5 
6.5 

7-5 
8.5 

9.5 
10.5 

II-5 
12.5 

13.5 

14-5 

15-5 
16.5 

17-5 
18.5 

19.5 

20.5 

21.5 
22.5 

23-5 
24-5 

25-5 
26.5 

27-5 
28.4 

29.4 

30.4 
3i»4 
32.4 


a  Ursae  Min. 
{Polaris). 


Right 
Ascen- 
sion. 


h  m 
I  25 

s 
33.78 
33-98 
34.16 

34-38 

34.62 

34-93 
35.27 
35-62 

35.97 
36.28 

36-54 
36.74 

36.85 
36.91 

36.93 
36.91 

36.91 

36.93 
37.00 

37-09 

37.20 

37-34 
37-45 
37-51 

37-52 
37.46 
37.33 
37.13 

36.88 
36.65 
36.41 
36.20 


Declina- 
tion 
North, 


+8847 


30.4 
30.8 

3I-I 
31.5 

31.8 
32.1 
32.5 
32.9 

33-2 
33.6 
34.0 

34.5 

34.9 

35.3 

35.7 
36.0 

36-4 
36.8 

37-1 
37-4 

37.8 
38.2 
38.6 
39-0 

39.4 
39-8 
40.1 

40-5 

40.9 

41-3 
4Z.6 

41.9 


Mean 
Solar 
Date. 


Oct. 


1-7 
2.7 
3-7 

4-7 

5.7 
6.7 

7.7 
8.7 

9.7 
10.7 

11.7 

12.7 

13.7 
14.7 

15.7 
16.7 

17.7 
18.7 
19.7 
20.7 

21.7 
22.7 

23.7 
24.7 

25.7 
26.7 

27.7 

28.7 

29.7 

30.7 
31.7 
32.7 


51  Cephei 
(Hbv.). 


Right 
Ascen- 
sion. 


h    m 

655 

8 
30.86 

31.36 

31.85 

32.31 

32.78 
33.25 

33.74 
34.26 

34-79 
35-35 
35.93 
36.52 

37.09 
37.64 
38.18 

38.69 

39.18 
39.66 
40.13 
40.62 

41.12 
41.62 

42.15 
42.70 

43.25 
43.80 

44-34 
44.87 

45.36 
45.82 

46-27 
46.71 


Declina- 
tion 
North. 


+87  II 


35.7 
35.7 
35.7 
35»7 

35.6 
35.6 
35.5 
35.5 

35.4 
35.4 
35-3 
35-3 

35-4 
35.4 
35.4 
35.5 

35-6 
35-6 
35-6 
35.6 


Mean 
Solar 
Date. 


Oct. 
1.2 

2.2 

3.2 
4.2 

5.2 
6.2 

7.2 
8.2 

9-2 
10.2 

II. 2 
12.2 

13-2 

14.2 

15.2 
16.2 

17.2 
18.2 
19.2 
20.2 


6  Ursae  Min. 


Right 
Ascen- 
sion. 


h  m 
1803 

s 
16.37 

15.96 

15.57 
15.18 

14.81 

14.43 
14.03 

13.62 

13.19 
12.74 
12.28 
11.82 

".37 
10.92 

10.51 

10. 1 1 

9.73 

9-37 
9.00 

8.63 


Declina- 
tion 
North. 


35.6 

21.2 

8.25 

35-6 

22.2 

7.86 

35.6 

23.2 

7-45 

35-7 

24.2 

7.03 

35.7 

25.2 

6.61 

35.8 

26.2 

6.19 

35.9 

27.2 

5.78 

36.0 

28.1 

5-40 

36.1 

29.1 

5.04 

36.2 

30.1 

4.69 

36.3 

31-1 

4-36 

36-4 

32.1 

4.04 

+8637 


17.0 
16.9 
16.9 

16.8 
16.8 

16.7 
16.7 
16.7 

16.6 
16.6 

16.5 

16.4 

16.3 
16,2 
16. 1 

15-9 

15.8 
15.7 

15-6 

15.5 

15.4 
15.3 

15-2 

15-0 

14.9 
14.7 

14.6 

14.4 

I4.I 

13.9 
13.7 
13.5 


Mean 
Solar 
Date. 


Oct. 


1-3 
2.3 
3.3 

4.3 

5.3 
6.3 
7.3 
8.3 

9-3 
10,3 

II-3 
12.3 

13.2 
14.2 

15-2 
16.2 

17.2 
18.2 
19.2 
20.2 

21.2 
22.2 
23.2 
24.2 

25.2 
26.2 
27.2 
28.2 

29.2 
30.2 

31.2 
32.2 


A  Ursae  Min. 


Right 
Ascen- 
sion. 


h  m 
19  17 

s 
96.23 

94.81 

93.46 
92.16 

90.87 
89.60 
88.29 
86.92 

85.49 
83.99 
82.42 
80.82 

79.22 
77.66 

76.13 
74.66 

73.27 
71.92 

70.59 
69.29 

67.95 

66.55 
65.11 

63.61 

62.07 
60.51 

58.99 
57-50 

56.07 
54.70 
53.40 
52.14 


Declina- 
tion 
North. 


4^900 

•f 

8.7 
8.8 

8.8 

8.9 

8.9 
9.0 
9.1 
9.2 

9.3 
9.4 

9.4 
9.5 

9.5 
9-5 
9.5 
9-5 

9.5 
9.5 
9-5 
9-5 

9-5 
9-5 
9.5 
9-5 

9.5 

9-5 

9-5 
9.4 

9.3 
9.2 
9.1 
9.0 


Mean 
Solar 
Date. 


Oct. 


.  1-3 
2.3 
3.3 
4.3 

5.2 
6.2 

7.2 

8.2 

9.2 
10.2 
II. 2 
12.2 

13.2 

14.2 

15.2 
16.2 

17.2 
18.2 
19.2 
20.2 

21.2 
22.2 
23.2 
24.2 

25.2 
26.2 
27.2 

28.2 

29.2 
30.2 
31.2 
32.2 


a  Octantis. 


Right 
Ascen- 
sion. 


h    m 
1905 

8 
69.10 

67-47 
65.76 

63.98 

62.15 
60.32 
58.51 

56.79 
55-15 

53-59 

52.13 
50.71 

49-30 
47.86 

46.33 
44.73 

43-06 
41.32 
39-55 
37-78 

36.05 

34-41 
32.84 

31-34 

29.92 

28.55 
27.17 
25.75 

24.25 
22.69 
21.06 
19.40 


Declina- 
tion 
South. 


-8915 

It 

6.1 
6.2 
6.2 

6.3 

6.3 
6.3 
6.3 

6.3 

6.2 
6.2 
6.1 
6.1 

6.1 
6.1 
6.1 
6.1 

6.1 
6.0 
6.0 

5.9 

5.8 
5.6 
5-5 
5.4 

5-3 
5.2 

5.1 
5.0 

4.9 
4.8 

4-7 
4.6 


35 
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NOVEMBER,  1903. 


1 

CONSTANTS  OF  PARIS  CONFERENCE.) 

CIRCUMPOLAR  STARS. 

• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

Solar 
Date. 

aUrsae  Min. 
{Po/aris) 

Mean 
Solar 
Date. 

51  Cephei 
(Hev  ). 

Mean 
Solar 
Date. 

• 

6  Ursae  Min. 

Mean 
Solar 
Date. 

A  Ursae  Min. 

Mean 
Solar 
Date. 

1 

0  Octantis. 

Right 

Ascen- 
sion. 

Declina 

tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
Som/h. 

i 

h    m 

0     f 

h    m 

0     t 

b    m 

0     t 

h    in 

0 

h    m 

0     f 

Nov. 

I  25 

+8847 

Nov. 

655 

+87  II 

Nov. 

z8o2 

+8637 

Nov. 

19  17 

-1^900 

Nov. 

1904 

-8914 

1.4 

s 
36.20 

tt 
41.9 

1.7 

s 
46.71 

M 
36.4 

I.I 

8 
64-04 

<• 
X3.5 

1.2 

8 
52.14 

9.0 

1.2 

s 
79.40 

64.6 

2.4 

36.04 

42.2 

2.7 

47,16 

36.5 

2.1 

63.74 

13-4 

2.2 

50.88 

9.0 

2.2 

77.74 

64-4 

3.4 

35.92 

42.6 

3.7 

47.60 

36.6 

3-1 

63.41 

X3.2 

3-2 

49.61 

8.9 

3.2 

76.12 

64.2 

4-4 

35.83 

42.9 

4-7 

48.07 

36.7 

4-1 

63.07 

I3.I 

4.2 

48.32 

8.9 

4-2 

74.57 

64.0 

5.4 

35.73 

43.3 

5.7 

48.57 

36.8 

5-1 

62.71 

12.9 

5.2 

46.98 

8.8 

5.2 

73.13 

63.8 

6.4 

35-6a 

43.6 

6.6 

49.07 

36.8 

6.1 

62.34 

12.7 

6.2 

45.59 

8.8 

6.2 

71.79 

63.6 

7-4 

35-46 

44.0 

7.6 

49.59 

37-0 

7.1 

61.96 

12.5 

7.2 

44.12 

8.7 

7-2 

70.56 

63.4 

8.4 

35.23 

44.4 

8.6 

50.13 

37.1 

8.1 

61.58 

12.3 

8.2 

42.62 

8.6 

8.2 

69.41 

63.2 

9.4 

34.94 

44.8 

9.6 

50.65 

37.2 

9.1 

61.20 

12. 1 

9.2 

41.12 

8.5 

9-2 

68.27 

63.0 

10.4 

34.57 

45.2 

10.6 

51.16 

37.4 

10. 1 

60.84 
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10.2 

39.65 
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62.9 
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12.6 
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36.85 

8.1 

12.2 
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62.6 
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33-22 

46.3 

13.6 

52.55 

38.0 

13. 1 

59.88 

II. I 

13.2 

35.56 

7.9 

I3-I 

63.46 

62.4 

14.4 

32.78 

46.6 

14.6 

52.97 

38.1 

14. 1 

59.60 

10.8 

14.2 

34.33 

7.8 

14. 1 

62.11 

62.2 

15.4 

32.37 

46.9 

15.6 

53-37 

38.3 

15.1 

59-33 

10.6 

15.2 

33.15 

7.6 
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60.73 

62.0 
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32.01 
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16.6 
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59-06 
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47.5 

17.6 
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27.19 
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30.26 
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57.59 

9.2 

2I.I 
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22.1 

52.79 
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;  23.4 

29.22 

49.6 
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56.99 
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51.94 

59.9       ' 
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28.59 

49.9 

24.6 

57.28 

39-8 

24.1 

56.71 

8.3 

24.1 

21.96 
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24.1 

51.06 
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27.93 

50.2 

25.6 

57.68 

40.1 

25.1 
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20.74 
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59.5 

26.4 
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26.1 
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26.1 
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27.6 

58.40 

40.6 

27.1 

56.01 

7.4 

27.1 

18.56 
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59-0  : 
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25.90 

51.0 

28.6 

58.72 

4a8 

28.1 

55.82 

7.1 

28.1 

17.57 
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28.1 
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58.7 

1 

29.4 

25.27 

51-3 

29.6 

59-04 

41.0 

29.x 

55-64 

6.8 

29.1 

16.61 
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45.98 
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■  30.4 

24.70 

51.6 

30.6 

59-37 

41.2 

30.1 

55-46 

6.5 

30.1 

15.67 

5.0 
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44.96 
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1 

31.4 

24.15 

51.8 
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59-70 

41-4 

31. 1 
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6.2 

31.1 

14.71 

4.8 

31.1   1  44.01 

1 

57.9 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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3.1 
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4.0 
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41.79 
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5.6 
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42.3 

5.0 
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5.1 
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64.0 
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41.27 

56.5 

6.3 

81.21 
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6.6 

61.59 
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6.0 
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64.8 

6.1 

69.26 
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6.1 

40.82 

56.2 

7-3 

80.45 

53-6 

7.6 
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42.8 

7.0 
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7.1 

68.14 

63.6 

7-1 
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8.3 
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8.0 
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64.1 

8.1 
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39.98 
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9.3 

78.76 

54.1 

9.6 

62.62 

43-4 

9.0 

53.55 

63.8 

9.1 

66.08 

63.0 

9.1 

39-49 

55.4 

10.3 

77.89 

54-4 

10.6 

62.90 

43-7 

10.0 

53-40 

63.4 

10. 1 

65.16 

62.7 

10. 1 

38.95 

55-1 

II-3 

77.03 

54.6 

11.6 
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44.0 

II.O 

53.27 

63.1 

ii.i 
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62.4 

II.I 

38.37 

54-8 

12.3 
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54.8 
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12.0 
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12.1 
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12.1 

37.75 

54-5 

13-3 

75.42 
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13.5 

63.66 

44.5 

13.0 
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62.4 
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62.81 

61.9 
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37.14 

54.2 

14-3 

74.69 

55-2 

14.5 

63.90 

44.8 

14.0 

52.94 

62.1 

14. 1 

62.08 

61.6 

14. 1 

36.58 
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15.3 

73.97 

55.4 

15.5 

64.16 

45.0 

15.0 
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61.8 

15.1 

61.35 

61.4 
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36.07 
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16.3 
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55.6 

16.5 

64.42 

45.3 

16.0 

52.72 

61.5 

16. 1 

60.60 

61.2 

16. 1 

35.68 

53.2 

17-3 

72.55 

55.9 

17.5 

64.69 
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17.0 

52.58 

61.2 

17. 1 

59.82 

60.9 

17.0 

35.39 

52.8 

18.3 

71.77 

56.1 

18.5 

64.97 

45.8 

18.0 

52.43 

6a9 

18. 1 

58.99 

60.7 

18.0 

35.21 

52.4 

19.3 

70.95 

56.3 

19.5 
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46.1 

19.0 

52.30 

60.6 

19. 1 

58.14 

60.4 

19.0 

35.JC0 

52.1 

20.3 

70.05 

56.5 

20.5 

65.53 

46.4 
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52.18 

60.2 

20.1 

57.31 

60.1 
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35.05 

51.8 

1 

\  21.3 

69.10 

56.8 

21.5 

65.77 

46.7 

21,0 

52.08 

59.9 

21. 1 

56.52 

59.8 

21.0 

35.01 

51.4 

22.3 

68.09 

57-0 

22.5 

65.99 
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22.0 

52.00 

59.5 

22.1 

55.78 

59.5 

22.0 

34.94 

51.1 

23.3 

67.05 

57.1 

23.5 

66.17 

47-4 

22.9 

51.94 

59.1 

23.0 

55.13 

59.2 

23.0 

34.83 

50.8 

24.3 

66.02 

57-3 

24-5 

66.34 

47-7 

23.9 

51.91 

58.8 

24.0 

54-57 

58.8 

24.0 

34-66 

50.5 

25.3 

65.00 

57-4 

25.5 

66.48 

48.0 

24-9 

51-90 

58.4 

25.0 

54.08 

58.5 

25.0 

34.45 

50.2 

26.3 

64.04 

57-5 

26.5 

66.60 

48.3 

25.9 

51.90 

58.0 

26.0 

53.65 

58.2 

26.0 

34.22 

49.9 

27-3 

63.11 

57.6 

27.5 

66.73 

48.6 

26.9 

51.90 

57-7 

27.0 

53.24 

57-9 

27.0 

34.01 

49-5 

1  28.3 

1 

62.24 

57.8 

28.5 

66.84 

48.9 

27.9 

51-90 

57.4 

28.0 

52.84 

57-6 

28.0 

33.88 

49.2 

1 

29.3 

61.41 

57-9 

29.5 

66.98 

49.2 

28.9 

51.88 

57.1 

29.0 

52.42 

57-3 

29.0 

33-84 

48.8 

30.3 

60.57 

58.0 

30.5 

67.14 

49.5 

29.9 

51.85 

56.8 

30.0 

51.96 

57-0 

30.0 

33.93 

48.4 

31.3 

59-72 

58.2 

31.5 

67.30 

49.8 

30.9 

51.82 

56.5 

31.0 

51.45 

56.8 

31.0 

34-13 

48.0 

32.3 

58.82 

58.3 

32.5 

67.46 

50.1 

31.9 

51.78 

56.2 

32.0 

50.90 

56.5 

32.0 

34-45 

47.7 
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0.98 
35.14     \ 

49.8  ^^ 

68.89°"" 

3.x 
57-2 

20.3 

28.68     ^ 
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0.47 

^       3.3 

0.82 

I       2.8  , 

20.0 

22.74    , 

4-7     ^ 

32.77 

49.7 

9.14     « 

62.3 
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43.17  ^_     34.5 

21.23         ,  58.9 

27.55 

1 1.0 

62.45 

32.7 

16.6 

52.62  ^'l 

19.6 '•^ 

0.95       ^      '.9 
44.12             36.4 

1.09  ■  ,        2-3 
22.32            61.2 

28.84  ''"^ 

II.6 

65.46  '■" 

32.6        1 

26.6 
Oct.    6.6 

53.58"^ 

0.54 

54.12 

3.6 
23.2 

0.80 

^^•^"  0.63 
45.55 

38.7  "•' 

^      '  2.8 

41.5 

0.98 

24.16 

*.7 
63.9 

66.8^^ 

^  X.23 
30.07 

i.xa 
31.19      „ 

I.X 

"•7  ..8 

14.5 

68.49  ''"^ 
71.46  "-f 

0.4 

33-°a.8 
33-8 

^    ^* 

0.10 

3.8 

0.42 

^  3.1 

00  °*72 

3*2 

0,98 

Z  0  2.3 

3.85 

1.3 

16.6 

54.22 

30.7 

45.97 

44.6 

24.88 

70.0 

32.17     ^ 

16.8 

74.31     ^ 

35-1 

0.34 

3.7 

0.21 

3.2 

0.56 

3.3 

0.80 

2.7 

2.68 

x.7  j 

26.5 

53-88 

34.4 

46.18 

47.8 

25.44 

73.3 

32.97 

19.5 

76.99 

36.8    ; 

Nov.    5-5 

53-08 

3>S 
37.9 

0.01 
46.17 

51.2 ';; 

25.83  "^ 

76.6^^ 

-  0.59              3.0 
33.56            22.5 

2.43 
79.42 

«        2.x    ' 
38.9 

0     '-"S 

3.3 

0.34 

3.2 

0.2I 

0       3.4 

0.35          «  3.3 

0           -r   2.X4 

a-S 

15.5 

5^-^5  ,  . 

41.2 

45.93       . 

54.4 

26.04 

80.0 

33.91            25.8 

81.56           * 

4^-4  ^  ft  , 

25.5 

1.G4 
50-21     _ 

^  3-° 
44.2 

45-48  !: 

3.1 

57.5   „ 

26.06 

83.3  ^'^ 

0.10              3.4 
34.01            29.2 

83.33   '"^ 

3.8  ' 
44.2 

Dec.    5.4 

48-19,  „ 

46.7 '' 

ObOO 

44-82 

2.8 

6a3 

25.88°"' 

86.5 '" 

33.86 '^'^ 

32.6  '•' 

84.68    '-^^ 

3.0 

47.2  ^  , 

1 
1 

a.  35 

2.0 

a  83 

2.3 

0.37 

2.9 

0.40 

3.3 

0.69 

3.2 

15.4 

45-84  ,  ^ 

48.7 

43-99  ^_ 

62.6 

1    ^ 
25.51              1    89.4 

33.46     ^ 

35.9 

85.57 

50-4 

25.4 

3.6l 

43-23,.  „ 

1.5 

50.2 

0.97 
43.02 

^       '.9 
64-5 

^  0.55  '                  2.5 
24.96              ,    91.9 

0    0.63       0     3.0 
32.83         ,  38.9 

85.96  "*• 

Z.  3.2  i 

53-6        ' 

.    a.78 

0.8 

X.IO 

^     0  ».3 

0.72                    2.1 

0.86          .  2.7 

«       0      0.X2 

^  0  3.2  1 

35.3 

40.45 

1 

51.0 

41.92 

65.8 

24.24              1    94.0 

1 

31.97         1  41.6 

85.84 

56.8  ^     . 

1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

m  » 

C  Mensae. 

25  Camelopardalis. 

I  Draconis  (H.). 

C  Chamaeleontis. 

($3  Chamaeleontis. 

Mean 
Solar 
Date. 

— 

- 

\ 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

1 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

h     m 

South. 

0       » 

North, 

North. 

h     m 

South. 

South. 

h     in 

0       > 

h     m 

0       t 

0      1 

h     m 

0           r 

647 

—8042 

7  10 

+8235 

923 

+8144 

9  36 

-8030 

1044 

—80  OI 

Tan.    0.6 

s 
76.17 

99 

50.1      ^ 

s 
53."       a 

44.9 

s 
22.96 

58.6 

s 

53-82 

I3-I 

s 
59.68 

30.8 

J 

0.26 

3.6 

0.48 

3.0 

-  X.20 

2.x 

0  0-76 

3.3 

-          1.05 

2.7 

I0.6 

75.91 

53-7 

53.59 

47-9 

24.16 

60.7 

54.58 

16.4     ; 

^•73     «! 

33-5 

0.52 

3.5 

0.13 

3.1 

0.95 

^           2.5 

0.54 

3.6 

^    ^    0.88 

^      3.8 

20.5 

75-39 

57.2 

53-72 

51.0 

25.11 

63.2        „ 

55-12 

20.0 

61.61 

36.7 

^    0.75 

3.2 

0.2X 

3.0 

0  0.67 

^-        2.8 

0.3X 

0  3.8 

-         0.69 

3.5 

30-5 

74.64 

60.4 

53-51 

54-0     „ 

25.78    ; 

66.0 

55-43     ^ 

23.8"^ 

62.30 

40.2 

Feb.    9.5 

^    0-97 
73.67 

63.3 

0.56 
52-95     ^ 

56.8 

A     0.36 
26.14 

^         3-0 
69.0 

0.06 
55-49 

3.9 
27.7     „ 

0.49 
62.79      I 

43.9  "•' 

1.15 

a- 5 

0.86 

2.6 

0.05 

3.x 

0.17 

3.8 

0.28 

3.9 

19-5 

72.52 

65.8 

52.09 

59-4 

26.19 

72.1 

55-32 

31.5     0 

63.07 

47-8 

Mar.   1.4 

Z.30 
71.22, 

2.0 
67.8  ^l 

I.X2 
50.97 

3«8 

61.6 

0.25 
25.94 

75.1  '•" 

0.39 
54-93 

3.8 
35.3 

0.06 
63.13 

.=  3.8 
51.6 

11.4 

69.81  "'\ 

69.4 

49-63 

i=        '-7 
63.3 

0.54 
25-40   ^ 

78.0  ^' 

0.59 
54-34      „ 

38.8  '•' 

62.98"'^ 

55.5  ^-^ 

21.4 

68.33  '-f 

x.o 

70-4   , 

48-13             ,„ 

^        1.2 
64-5 

,  0.80 
24.60 

80.6  '•* 

-  0.78 
53.56 

3.2 
42.0 

62.65  "^^ 

59.«  '•' 

31-3 

66.82  '-5' 

0.6 
71.0 

£                    X.58 
46.55             . 

^        0-7 
65.2 

X.OI 

23-59 

82.8 "' 

^.    0,93 

2.9 
44.9 

.         0.51 
^2-14     ^, 

62.6  ^-^ 

1.51 

0.0 

1.60 

0.0 

X.19 

X.8 

1.06 

2.5 

0.67 

3-» 

Apr.  10.3 

65.31 

71.0 

44-95      ^ 

65.2 

22.40 

84.6 

51-57 

47-4 

61.47 

65.8 

,           20.3 

63.84  '"' 

0.5 
70.5 

1.56 
43-39 

^        0-5 
64-7 

1.31 
21.09 

85.9  -^ 

X.17 
50.40 

2.x 
49.5        , 

60.65 

68.7'-'' 

1 

30.3 

1.40 
62.44      „ 

,            I.O 

69-5 

1.45 
41.94 

63-7       ^ 

X.37 
19.72       a 

86.6  °"' 

X.24 

X.6 
51.I 

0.93 
59.72 

8.4 
7I.I 

May  10.2 

.       _  i.aS 
61.16 

68.0  '^ 

X.29 
40.65 

^         1.6 
62.1 

0         *-38 
18.34 

86.8  °-'' 

47.88  '-^ 

1.0 
52.1 

0           I-02 
58.70 

X.9 
73-0 

20,2 

_          1. 16 
60.00 

66.1 

_  1.09 
39.56     ^ 

^         2.0 
60.1 

X.34 
17.00 

86.4  °-' 

-        1.29 
46.59      „ 

52.6 

^      1.09 
57.61 

1.5 
74.5 

0.98 

2.3 

0.85 

2.4 

1.27 

X.O 

1.28 

0.0 

1. 14 

0.9 

30.2 

59-02     0 

63.8     ^ 

38.71 

57-7     ^ 

15-73 

85.4 

45-31 

52.6 

56.47         , 

75.4 

0        0.80 

2.6 

0       0-59 

2.6 

X.14 

0       1.5 

X.22 

0.6 

1. 15 

0  0-4 

lune   9.2 

58.22     ^ 

61.2 

38.12 

55-1 

14-59      0 

83.9 

44.09 

52.0 

55.32 

75-8 

,  •/                     ^ 

^    0.60 

0      3-0 

0    0-30 

2.9 

^    0.98 

0         ».9 

X.15 

.  x.x 

0  '-'4 

^  0.2 

19. 1 

57-62 

58.2 

37.82 

52.2 

13-61     ^ 

82.0 

42.94 

50.9   ^ 

54.18 

75.6     „ 

0.38 

3.1 

«    0.02 

3.0 

«    0.81 

^  2.4 

0    x-05 

1.6 

0  ^-'o 

_  0.8 

29.1 

57-24 

55.1      ^ 

37-80 

49-2 

12.80 

79.6 

41.89 

49.3^ 

53-08 

74.8 

,  July    9.1 

0.14 
57- 10     ^ 

3- a 
51-9^ 

38.07 

46.1 

0.60 
12.20 

^      2.7 
76.9 

0.90 
40.99 

2.0 
47-3 

1.03 
52.05      ^ 

_  1.2 
73-6 

1    J         ^         -■ 

1 
1 

0.08 

3.2 

0.54 

3.0 

0.39 

2.9 

0.75 

2.5 

0.93 

1.8 

19.0 

57- 18 

48-7  ,  , 

38.61     ^ 

43-1 

IZ.81 

74.0 

40.24 

^4-8  ^  ^ 

5'-"«.^ 

7^-8  _ 

0.32 

3.2 

0.81 

2.9 

^     o.x6 

0  3-2 

^0  ^56 

2.7 

0.79 

_    _  2.2 

29.0 

57-50 

45-5, 

39-42 

40.2 

11.65 

70.8 

39.68 

'*2-I  ,« 

5°-33  ^  , 

69.6 

Aug.    8.0 

58.04  ""'l 

3.0 
42-5     ^ 

X.05 
40-47       « 

2.8 
37-4     ^ 

0.07 
11.72 

67.5  '•' 

0.35 
39.33 

3.0 
39.1, 

0.64 
49.69 

67.1  I' 

0  0    0.76 

2.7 

1.28 

0  2.6 

0.29 

3.4 

0.X4 

^       3.1 

a  46 

£.               2.9 

18.0 

58.80 

39.8 

4175       p 

34-8 

12.01 

64.1 

39-19 

3^-°  ,  , 

49-23  ^    - 

^4-2  ,  „ 

27.9 

0.94 
59.74 

2.3 

37-5     „ 

1.48 
43-23     . 

2.3 
32.5 

0.52 
12.53 

60.7  '•* 

0.X0 
39.29      , 

«  3.2 
32-8  ,  , 

_        0.20 
4^-97  „  ^ 

i^       3.0 
61.2 

x.zx 

1.9 

x.6s 

8.0 

0.73 

3.3 

0.33 

3.1 

0.04 

3.2 

Sept.  6,9 

60.85 

35-6 

44.88 

30-5     ^ 

13-26 

57-4 

39.62 

29-7  „„ 

4^-93  ^   . 

58.0 

16.9 

62.08 '-'' 

1-3 

34.3    „ 

46.67 

28.9 

0.94 
14.20 

3.2 
54.2 

0.55 
40.17 

26.8  '-^ 

0.18 
49-11     ,, 

3.x 
54-9  ,  ^ 

^         1.32 

0.8 

».90 

^  1.3 

X.13 

3.0 

0.77 

2.6 

0.42 

3.0 

26.9 

63.40 

33.5 

48.57      \, 

27-6     \ 

15.33 

51-2  "^ 

40.94 

24-2  „  ^ 

49-53^. 

5^-9,, 

Oct.    6.8 

^        1.37 

64.77 

O.X 

33-4  ^  , 

1.98 
50.55 

^  «  0.8 
26.8 

16.63  "^'' 

2.7 
48-5 

0.97 
41.91 

2.2 
22.0 

_  0.63 

2.7 
49.2 

16.8 

66.14 "'' 

0.5 
33.9 

^  2.0X 
52.56 

<     0.3 
26.5 

18.08  "^5 

46.2  "^ 

I.X3 
43-04     ^ 

X.6 
20.4 

0.84 
51.00 

46.8  ^*' 

1 

1.31 

1.2 

2.0X 

0.x 

1.58 

2.0 

1.26 

x.x 

I. ox 

1.9 

26.8 

67.45 

35-1     0 

54-57 

26.6 

19.66 

44.2 

44-30 

19-3   . 

52-0^ , ,. 

44.9 

i  Nov.  5.7 

68.67  '•" 

36.9 

Z,        1-95 
56.52     ^ 

0.6 
27.2 

X.68 
21-34 

1-5 
42-7 

^     1-35 
45.65 

«  «  0.5 

18.8 

x.x6 
53-17  ,  ,, 

/:  ^-3 

43-6^, 

1.07 

2.3 

0     0  1.86 

».J 

0  1.74 

1.0 

x-39 

0.8 

1.27 

0.7 

15-7 

69.74   ^ 

39-2     „ 

58.38 

28.3 

23.08 

41.7 

47-04       „ 

'9-0  ^  „ 

54-44  ;  ,^ 

42-9  „  , 

25-7 

0.89 

70-63   ^ 

2.8 

42.0 

1.72 
60.10 

1.6 
29-9 

a4.83  '•" 

0.4 
41-3 

Q     «  **3^ 
48.42 

0.9 
19.9 

55-78   Tfi 

«  O.X 

4^-8  ^. 

1  ^ 

0.67 

3.2 

*-        -r         J.53 

2.0 

X.72 

O.X 

X.32 

1.5 

1.30 

0.6 

Dec.    5'7 

71.30 

45-2 

61.63 

31-9 

26.55         ' 

41.4 

49.74 

2^-4^  , 

57-M  ,  „ 

43-4  ,  , 

0.43 

3.4 

1.29 

2.S 

X.65 

0.7 

X.21 

2.x 

1.32 

1.2 

15.6 

71-73 

48.6 

62.92 

34-2 

28.20 

42.1 

50.95     ^ 

23-5  ^  . 

58-46  ,  ^, 

44.6 

0.17 

3.5 

I.OI 

J     2.7 

1-52 

X.3 

X.06 

-c         ^-^ 

1.25 

*:   -  '-9 

25.6 

71.90 

52-^     \ 

63.93    ^ 

36.9 

29.72 

43-4     0 

52.01 

26.1 

59-71 

46-5  ,  ^ 

35-6 

„    0.10 
71.80 

3.6 

55-7 

64.62 

3.0 
39-9 

3. .06  ••" 

x.8 
45-2 

0    **-88 
52.89 

3.0 
29.1 

60.84 

48-9       * 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.7 
10.7 
20.7 

30-7 
Feb.   9.6 

19.6 
Mar.   1.6 

"•5 
21.5 

31-5 

Apr.  10.5 
20.4 

304 

May  10.4 

20.4 

30-3 
June  9-3 

19-3 
29.2 

July    9.2 

19.2 

29.2 

Aug.   8. 1 

18. 1 
28.1 

I  Sept.  7-1 

17.0 

I  27.0 

Oct.  7-0 
16.9 

26.9 

Nov.    5-9 

15-9 
25.8 

Dec.    5-8 

15-8 

25.8 

35-7 


T)  Octantis. 


Right 
Ascension. 


h     m 
1059 


-^404 


8 
71.05 

72.85 

74-39 
75.63 
76.54 


Z.80 
X.54 
1.24 
0.91 
0.57 


Declina- 
tion 
South. 


6.0 

8.5 

II.4 

14.8 

18.4 


3.5 
2.9 

3.4 
3.6 

3.8 


77.11 

77.34 

77.23 
76.80 

76.06 


0.23 


0.11 


0.43 
0.74 


1.02 


22.2 
26.0 
29.9 

33.7 
37.3 


75-04 

73-77 
72.28 

70.61 
68.79 


1.27 
1.49 
1.67 


1.83  I 

I 

1.91  1 


66.88 
64.91 
62.93 
61.01 

59.17 


1.97 
1.98 

1.92 
1.84 
1.68 


57.49 
56.02 

54-79 
53.85 
53.25 


1.47 

i-a3 
0.94 
0.60 
0.24 


53-01 

53.15 
53.68 

54  58 

55.84 


0.14 

0.53 
0.90 
1.26 

1.57 


57.41 

59-25 
61.29 

63.45 
65.67 

67.86 

69.95 
71.86 


1.84 
2.04 
2.16 


2.22 


2.19 


2.09 
I. 91 


3.8 

3-9 
3.8 
3.6 
3.3 


40.6 

43.7 

46.3 
48.5 

50.3 


3.1 
2.6 

2.2 

1.8 


1.2 


51.5 
52.2 

52.3 
51.9 
50.9 


0.7 


0.1 


0.4 
i.o 

1.5 


49.4 
47.4 
45-0 

42.3 
39-3 


2.0 


2.4 
2.7 
3.0 

3.1 


36.2 

33.0 

29.9 
27.1 

24-5 


3.2 
3.1 
2.8 
2.6 


2.1 


22.4 
20.8 
19.8 
19.4 
19.7 


1.6 


1.0 


0.4 

0.3 
0.9 


20.6 
22.2 

24-3 


1.6 


2.1 


/3  Chamaeleontis. 


Right 
Ascension. 


h     m 
12  12 


42.95 
44.16 

45.28 
46.29 
47.16 

47.88 

48.43 
48.81 

49.02 
49.05 

48.93 
48.64 

48.22 

47.66 

46.98 

46.20 

45-34 
44-42 

43-46 
42.50 


1. 21 


1. 12 


x.ox 
a  87 
0.72 


0.55 
0,38 


0.2I 


0.03 


0.12 


0.29 
0.42 
0.56 
0.68 

a78 


0.86 
a  92 
0.96 
0.96 
0.95 


Declina- 
tion 
South. 


-7846 


7.5 
9.2 

II. 4 

14.I 

17.2 


1.7 

2.2 
2.7 
3.1 
3.4 


20.6 
24.2 
27.9 

31-7 
35.5 


3.6 

3.7 
3.8 
3.8 
3.6 


41.55 
40.65 

39.82 
39.10 

38.52 


0.90 
0.83 
0.72 
0.58 
0.42 


39.1 
42-5 
45-6 

48.4 
50.8 

52.8 

54-3 
55-3 
55-7 
55-5 


3.4 
3.1 

2.8 

2.4 
2.0J 


1.5 


1.0 


0.4 
0.2 
0.6 


54-9 
53-6 

51-9 

49.7 
47.2 


X.3 

1-7 


2.2 


2.5 

2.8 


38.10 

37-86     ^ 

37.82         : 
0.17 ' 

^^•^  0.38  ! 


44-4 
41.4 

38.3 
35.2 

32.3 


3.0 
3-1 
3-1 
2.9 

2.7 


38.93 

39-73 
40.67 

41-75 
42.93 

44.16 

45-42 
46.64 


0.78 
0.94 
1.08 
1. 18 
1.23 


1.26 


1.22 


29.6 
27.4 
25.6 

24-4 
23.8 

23.8 

24-5 
25.8 


2.2 

1.8 
1.2 
0.6 


0.0 


o.; 


1.3 


6  Ursae  "Min.  (B.) 


Right 
Ascension. 


h     m 
12   13 


Declina- 
tion 
North. 


+8813 


s 
68.3 

75.5 
82.5 

89.0 
94.7 


7.2 
7.0 

6.5 
5.7 
4.8 


52.9 
52.9 
53.6 

54.9 
56.8 


0.0 


0.7 
1.3 
1.9 
2.4 


^5  3.6    f  ^  a.7 

103.  I  I     01.9 

2.4   I      ^  3.0 

105.5  '      64.9 

106.6  68.1 

-  0.3             3.2 

106.3  71.3 

^  1.6  1   '     ^3.1 


104.7 

2.8 

IOI.9 

98.0 

3.9 

1 

4.9 

93.1 

1 

87.4 

5-7 

6.2 

8l.2 

6.6 

74.6 

6.8 

67.8 

6.7 

61. 1 

6.6 

54-5 

6.2 

48.3 

5.7 

42.6 

.V* 

37.5 

4.4 

33.1 

29.6 

3.5 
2.6 

27.0 

X.7 

25.3 

0.6 

24.7 

0.4 

25.1 

26.6 

>.5 

2.6 

29.2 

3.5 

32.7 

4.S 

37.2 

.•5.4 

42.6 

6.2 

48.8 

6.7 

55-5 

^  * 

62.6 

7.1 

69.9 

7.3 

74.4 
77.3 
79.9 
82.1 

83.8 


2.9 

2.6 


2.2 


1.7 


I.I 


84.9 

85.5 
85.6 

85.0 
83.9 

82.3 
80.2 

77.7 
74.8 
71.6 

68.1 
64.4 
60.6 
56.8 
53-0 


Ob6 


0.1 


0.6 
I.I 
X.6 


2.1 


2.5 

2.9 

3.2 

3-5 


3.7 

3.8 

3.8 
3.8 

3.6 


49-4 
46.0 

43.0 

40.3 
38.1 


3-4 
3.0 
2.7 
2.2 

1.6 


36.5 
35.5 
35.1 


T.O 


0.4 


32«  Camelop.  (H.) 


Right 
Ascension. 


h     m 
12  48 


s 
18.16 

20.32 

22.47 

24.52 
26.40 


2.16 

2. 15 
2.05 
1.88 
1.65 


Declina- 
tion 
North. 


28.05 
29.40 
30.41 

31.05 
31.29 


1.35 
1. 01 
0.64 
0.24 
0.14 


31.15 
30.65 

29.80 

28.64 

27.22 


0.50 
a  85 
i.i6 
1.42 
X.62 


+8355 

H 

63.5 
63.0 

63.1 

63.8 

65.2 

67.2 
69.6 
72.4 

75.4 
78.6 

81.8 

84.9 

87.7 

90.3 
92.4 


0.5 


0.1 


0.7 
1.4 


2.0 


2.4 

2.8 
3.0 
3.2 
3-2 


3.1 
2.8 
2.6 
2.1 
1.6 


25.60  94.0 

o     ^*T7  I  1.2 

^3-83  ..88  ;  95-^  ^, 

21.95  1     95.8 

1.93  0.0 

20.02  I     95.8 


18.09 


1.93 

1.88 


95.3 


0.5 


1.0 


16.21 
14.42 
12.77 
11.29 
10.00 


1.79 
1.65 
1.48 
X.29 
1.04 


94.3 

92.7 
90.6 

88.1 

85.2 


1.6 


2.1 


8.96 
8.17 
7.67 

7.47 
7.58 


2.5 
2.9 
3.2 


0.79  I 
0.50 ' 
0.20 ' 


0.11  I 


0.44 


8.02 

8.78 

9.86 

11.24 

12.88 


0.76 
1.08 
1.38 
1.64 
1.87 


M-75 
16.80 

18.95 


2.05 
2.15 


82.0 

78.5 
74.8 
71.0 
67.2 

63.4 
59.8 

56.4 

53-3 
50.7 

48.5 

46.9 
45.9 


3.5 
3.7 
3-8 
3.8 
3.8 


3.6 
3-4 
3-1 
2.6 


2.2 


1.6 


1.0 


K  Octantis. 


Right 
Ascension. 


h     m 
13  25 


s 
13.27 
16.21 

19.12 
21.91 
24.51 


2.94 
2.91 

2.79 
a.  60 
2.36 


26.87 
28.94 
30.67 
32.04 
33.04 

33.63 

33.83 

33.64 
33.06 

32.11 


2.07 
1.73 

1.37 

I.OO 

0.59 


Declina- 
tion 
South. 


-8517 


°-3„ 

0.4 
0.7 

«    I.I 

1.8        I 
Z.6 

3.4 
,  2.2 

2.6 


0.20 
0.19 
0.58 

0.95 
1.30 


30.81 
29.20 

27.31 
25.20 

22.92 


1.61 
1.89 

2.II 
2.38 
2.38 


20.54 
18.14 

15.79 
13.56 

"•54 

9.82 

8.45 
7.50 

7.03 
7.65 


2.40 

2.35 
2.23 


2.  02 


1.72 


1.37 
0.95 
0.47 


0.02 


0.54 


/. 


59 

8.63 

10.15 

12.10 

14.41 


1.04 
1.52 

X.95 
2.31 
2.59 


17.00 
19.79 
22.69 


2.79 
2.90 


8.2 

II. I 
14.4 
17.9 
21.5 


2.9 

3.3 
3.5 
3.6 

3.7  \ 


25.2 

28.9 

3.6 

32.5 

3.4    ' 

"•9  3.. 

39-°  ,.8 


41.8 

44.2        I 

_       2.0 

46.2 

47.6 

48.6    '-^ 
0.4 


49.0 
48.8 
48.1 
46.8 
45.0 


0.2 


0.7 

1.3 

1.8 

2.3 


42.7 
40.1 

37.2 

34.1 
30.9 


2.6 
2.9 
3.1 
3.2 
3-1 


27.8 

2.9 

2.6 
22.3 

2.2 
20.1 

18.4  , 

I.I       I 


17.3 
16.7 

16.8 


0.6 


O.I 
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1 

CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

1 

Mean 

Solar 

•  Date. 

aUn 
{Poi 

Right 
Ascen- 
sion. 

«eMin. 

Mean 
Solar 
Date. 

51  Cephet 
(Hbv.). 

Mean 
Solar 
Date. 

«(UnseMin. 

Mean 

Solar 
Date. 

>  Unae  Min. 

Mean 
Solar 
Date. 

<T  Octant  is.     ' 

Declina- 

tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North 

Right 
Ascen- 
sion 

h    in 

Declina* 

tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

• 

h  m 

e 

h    m 

» 

h    m 

• 

• 

h    m 

'  Dec. 

I  24 

+8847 

Dec. 

653 

•f87  IX 

Dec. 

x8o2 

+8636 

Dec. 

19  16 

•I-88  59 

Dec. 

1904 

-8914 

»-4 

s 
84.15 

M 
5X.8 

X.6 

8 
59.70 

M 
41.4 

1.1 

8 
55-26 

m 

66.2 

X.I 

8 

74-71 

• 

64.8 

x.i 

8 
44.01 

57-9 

2-4 

83.62 

52.x 

2.6 

60.05 

4X,6 

2.x 

55-05 

66.0 

2.x 

73.70 

64.6 

2.x 

43.16 

57.5 

3-3 

83.09 

52-4 

3.6 

60.43 

41.8 

3-1 

54-83 

65.7 

3-1 

72.65 

64.4 

3.1 

42.41 

57.2 

4-3 

82.53 

52.7 

4-6 

60.81 

42.0 

4.0 

54.60 

65.4 

4-1 

71-55 

64.2 

4.1 

41.79 

56.9 

5.3 

81.90 

53-0 

5.6 

6x.20 

42-3 

5.0 

54.36 

65.x 

5.1 

70.4X 

64.0 

5.1 

41.27 

56.5 

6.3 

81.2X 

53-3 

6.6 

6X.59 

42.5 

6.0 

54.14 

64.8 

6.x 

69.26 

63.8 

6.x 

40.82 

56.2 

7-3 

80.45 

53-6 

7.6 

61.95 

42.8 

7.0 

53.9a 

64.5 

7.1 

68.14 

63.6 

7.1 

40.40 

55-9 

'     8-3 

79-63 

53*9 

8.6 

62.29 

43-1 

8.0 

53.72 

64.x 

8.x 

67.07 

633 

8.x 

39.98 

55-7 

1 
9-3 

78.76 

54-1 

9.6 

62.62 

43.4 

9.0 

53.55 

63.8 

9.x 

66.08 

63.0 

9-1 

39-49 

55-4 

10.3 

77.89 

54.4 

xa6 

62.90 

43.7 

X0.0 

53.40 

63.4 

XO.X 

65.16 

62.7 

XO.X 

38.95 

55-1 

1   11*3 

77.03 

54-6 

XX.6 

63.18 

44.0 

XX.O 

53-27 

63.x 

XI.X 

64-32 

62.4 

xx.x 

38.37 

54.8 

1   12.3 

76.20 

54.8 

X2.5 

63.43 

44-3 

X2.0 

53.16 

62.7 

X2,X 

63.54 

62.2 

X2.X 

37-75 

54.5 

13-3 

75-42 

55-0 

13-5 

63.66 

44.5 

13-0 

53-05 

62.4 

X3.X 

62.8X 

6X.9 

13.  X 

37.14 

54.2 

'   14-3 

74.69 

55.2 

14-5 

63.90 

44-8 

X4.O 

52-94 

62.x 

X4.X 

62.08 

6x.6 

14.1 

36.58 

53-9 

'   15-3 

73-97 

55-4 

X5.5 

64.16 

45.0 

X5.O 

52.84 

6x.8 

X5.X 

61.35 

6x.4 

I5-I 

36.07 

53.5 

16.3 

73-27 

55.6 

16.5 

64,42 

45.3 

x6.o 

52.72 

6X.5 

x6.x 

60.60 

6x.2 

x6.x 

35.68 

53.2 

17-3 

72.55 

55-9 

X7-5 

64.69 

45-5 

X7.0 

52.58 

6x.2 

17.  X 

59.82 

60.9 

17.0 

35.39 

52.8 

18.3 

71-77 

56.x 

X8.5 

64-97 

45-8 

x8.o 

52.43 

6a9 

18.  X 

58.99 

60.7 

x8.o 

35-21 

52.4 

i   19.3 

70.95 

56.3 

19.5 

65,25 

46.x 

X9.0 

52.30 

60.6 

19.  X 

58.14 

60.4 

19.0 

35.10 

52.x 

20.3 

70.05 

56.5 

20.5 

65.53 

46.4 

20.0 

52.18 

60.2 

20.  X 

57.31 

60.x 

20.0 

35.05 

51.8 

21.3 

69.10 

56.8 

21.5 

65.77 

46.7 

2X.O 

52.08 

59.9 

21. X 

56.52 

59.8 

2X.O 

35.0X 

51.4 

22.3 

68.09 

57.0 

22.5 

65.99 

47.0 

22,0 

52.00 

59.5 

22.x 

55.78 

59-5 

22.0 

34.94 

51.1 

23.3 

67.05 

57.1 

23-5 

66.X7 

47.4 

22.9 

51-94 

59.1 

23.0 

55.13 

59.2 

23.0 

34.83 

50.8   1 

24.3 

66.02 

57-3 

24-5 

66.34 

47-7 

23.9 

51.91 

58.8 

24.0 

54.57 

58.8 

24.0 

34.66 

50.5 

1 

25-3 

65.00 

57-4 

25-5 

66.48 

48.0 

24-9 

51.90 

58.4 

25.0 

54.08 

58.5 

25.0 

34-45 

1 

50.2 

26.3 

64.04 

57-5 

26.5 

66.60 

48.3 

25.9 

5X.9O 

58.0 

26.0 

53.65 

58.2 

26.0 

34-22 

49.9 

27-3 

63.  XX 

57.6 

27.5 

66.73 

48.6 

26.9 

5^.90 

57.7 

27.0 

53.24 

57.9 

27.0 

34.OX 

49.5   ' 

28.3 

62.24 

57-8 

28.5 

66.84 

48.9 

27.9 

5X.9O 

57-4 

28.0 

52.84 

57.6 

28.0 

33.88 

49.2 

29.3 

61.41 

57-9 

29.5 

66.98 

49.2 

28.9 

51.88 

57-1 

29.0 

52.42 

57-3 

29.0   33-84 

48.8 

30.3 

60.57 

58.0 

30.5 

67.14 

49.5 

29.9 

51.85 

56.8 

30.0 

51.96 

57.0 

30.0  33.93 

48.4 

31.3 

59-72 

58.2 

31.5 

67.30 

49-8 

30.9 

51.82 

56.5 

3X.O 

51-45 

56.8 

31.0  1  34-13 

48.0 

1 

58.82 

58.3 

32.5 

67.46 

50.x 

3«.9 

51-78 

56.2 

32.0 

50.90 

56.5 

32.0 

34-45 

47.7 

552 
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Mean 
Solar 
Date. 


Jan.  1-2 
zi.l 
2I.I 

Feb.  IO.O 

20.0 

Mar.   2.0 

I2.0 

21.9 

31-9 

Apr.  10.9 
20.9 
30.8 

May  10.8 
20.8 


I 


30-7 

June   9*7 

19.7 

29.7 

July    9*^ 

19.6 

29.6 

Aug.    8.6 

18.5 
28.5 

Sept    7*5 
17.4 

27.4 

Oct.    7-4 
17.4 

I  27.3 

Nov    6.3 

16.3 

26.3 

Dec.    6.2 

16.2 
26.2 
36.1 


12  Year  Cat.  1879. 


Right 
Ascension- 


h     m 
20  51 


s 
55-70 
55-o^ 
54-55 
54-32 
54-34 


0.68 
0.47 
0.23 
0.02 
0.26 


54'6o 

55- 10 
55.81 

56.72 
57.78 

58.96 
60.22 
61.51 
62.80 
64.04 


0.50 
0.71 
0.91 
1.06 
1. 18 


1.26 

1.29 

1.29 

X.24 

1.15 


Declina- 
tion 
North. 


-|-8o  II 


65.19 

66.22 
_  0.87 

67.09 

67.80  ***?* 

68.31  °-'' 
0.3X 


68.62 
68.72 
68.61 
68.30 
67.78 

67.08 

66.21 
65.19 
64.04 
62.80 


0.10 


O.ZX 


0.31 
0.52 
0.70 


0.87 
1.02 

1.24 
I.3I 


61.49 

£  1-35 

60.14 

58.79  '•" 

1.32 

57.47 
_         1.24 

56.23 

X.14 


55.09 
54.10 

53.28 


0.99 
0.82 


39.0 
36.2 

33.1 
29.8 

26.5 


2.8 

3.x 
3.3 
3.3 
3.3 


23.2 
20.1 

17.3 
14.9 

13.1 


3.1 
2.8 

2.4 

1.8 

1.3 


II.8 
11.2 
1 1. 1 
11.7 
12.9 


0.6 
0.1 
0.6 
1.2 

1.8 


A»  Octantis. 


14.7 
16.9 
19.6 
22.6 

25-9 


3.2 


2.7 
3.0 
3.3 
3.4 


29.3 

32.9 

36.5 
40.0 

43-4 

46.7 
49.6 
52.2 

54-4 
56.2 


3.6 
3.6 
3.5 
3>4 
3.3 


a.9 
2.6 
2.2 
1.8 


57.4 
58.1 

58.2 

57-8 
56.8 


1.2 


0.7 


0.1 


0.4 
i.o 

1.7 


55.1 
53-0 

50.4 


2.1 
2.6 


Right 
Ascension. 


h     m 

21  35 


s 

54-34 

53-55 

53-05 
52.86 

52.98 


0,79 
0.50 
0.19 

O.X2 
0.41 


53.39 
54-09 
55.06 
56.27 
57.70 


0.70 

0-97 

Z.2Z 

X.43 

X.6I 


x,7o 
61.07 

_  1.87 

62.94 

64.89  '•'' 

'    X.98 


Declina- 
tion 
South. 


-8309 

ft 

61.5 
58.6 


68.85 
70.77 
72,58 

74-25 
75.72 

76.95 
77.91 

78.57 
78.90 

78.90 

78.56 
77-90 
76.93 
75.69 
74.24 

72.63 
70.92 
69.18 
67.48 
65.88 

64.46 
63.24 

62.28 


1.92 

x.8x 
X.67 
1.47 
X.23 


0.96 
0.66 
0-33 


0.00 


0.34 


0.66 
0.97 
T.24 

1.45 
x.6x 


1.7X 
X.74 
X.70 
X.60 
X.42 


1.22 

0.96 


55-3 
51.8 
48.2 

44.6 
41.0 
37.6 
34.4 
31.5 

28.9 
26.7 

24.9 
23.6 

22.8 


2.9 
3.3 
3.5 
3.6 
3.6 


3.6 
3.4 
3.  a 
2.9 
2.6 


2.3 

X.8 

X.3 
0.8 


0.3 


22.6 
22.8 
23.6 

24.9 
26.6 


0.3 
0.8 
1.3 
1.7 
3.x 


V  Octantis. 


Right 
Ascension. 


28.7 
31.2 

33-9 
36.8 

39.8 

42.8 

45.6 
48.2 

50.4 
52.2 


a.5 
a.7 
3.9 
3.0 
3.0 


2.8 
2.6 

2.3 

x.8 
1.3 


53.5 
54.2 

54-3 
53.7 
52.5 


0.7 

O.X 

Ob6 


X.3 


1.7 


50.8 
48.6 

45-9 


2.2 


2.7 


h     xn 
22  12 


s 

53.21 
51.06 

49.43 
48.36 

47.86 


3.X5 

X.63 
X.07 
0.50 
0.08 


47.94 
48.59 

49.78 

51-48 

53-64 

56.21 

59-13 
62.34 

65-78 

69.36 


0.65 
I.X9 
x.70 
2.x6 
2.57 


2.93 

3*2X 

3.44 
3.58 
3.64 


73.00 
76.63 

80.16 

83.48 
86.52 

89.18 

91-39 

93.07 

94.18 
94.66 


3-63 
3.53 
3.33 
3.04 

3.66 


Declina- 

tion 
South. 


-8627 


49.7 
46.9 
43.8 
40.4 
36.7 


3.8 
3-1 
3.4 
3.7 
3.7 


33.0 
29.2 

25.5 
22.0 

18,7 


3.8 
3.7 
3.5 
3.3 
3.0 


15.7 

13-0 

10.8 

9.1 

7-8 


3.7 
2.2 

1.7 
1.3 
0.7 


3.31 

X.68 
x.xx 
a  48 
0.17 


94.49 

93-69 
92.26 

90.25 
87-74 

84.82 
81.60 
78.21 
74.78 

71-43 

68.28 

65-45 
63.04 


a8o 
x-43 


2.01 


2.5X 

2.92 


3*23 

3-39 
3.43 
3.35 
3-t5 


2.83 
2.41 


7.1 
6.9 

7.2 

8.1 

9-5 


0.2 


0.3 
0.9 
1.4 
x.8 


/ 


3  Octantis. 


".3 
13-6 
16.2 
19.0 
22.0 


3.3 
3.6 
3.8 
3.0 
3.1 


25.1 
28.1 
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ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


'  The  first  half  of  this  Ephemeris,  embracing  the  positions  of  the  Sun  and  Moon,  the 
distances  of  the  Moon  from  the  center  of  the  Sun,  from  the  centers  of  the  four  most 
conspicuous  planets,  and  from  certain  fixed  stars,  together  with  the  ephemerides  of  the 
planets  Mercury,  Venus,  Mars,  Jupiter,  and  Saturn,  is  designed  for  the  special  use  of 
navigators.  The  remainder  of  the  work  is  intended  to  meet  the  wants  of  astronomers.  It 
contains  the  ephemerides  of  Uranus  and  Neptune,  the  heliocentric  co-ordinates  of  the 
seven  major  planets,  the  rectangular  equatorial  co-ordinates  of  the  Sun,  the  Moon's 
longitude  and  latitude,  data  for  the  libration  of  the  Moon,  the  obliquity  of  the  ecliptic, 
the  nutation,  the  positions  of  383  standard  stars,  the  ephemeris  for  the  meridian  of 
Washington,  etc. 

TIME. 

Astronomers  make  use  of  three  different  kinds  of  time,  namely:  First,  true  or  apparent 
solar  time;  second,  mean  solar  time;  third,  sidereal  time. 

True  or  Apparent  Solar  Time. — This  species  of  time  is  called  indiscriminately  either 
true  solar  time  or  apparent  solar  time,  and  is  measured  by  the  motion  of  the  true  Sun; 
the  length  of  the  day  being  the  interval  between  two  successive  transits  of  the  Sun  over 
the  same  meridian,  and  the  time  of  day  being  always  the  hour  angle  of  the  Sun  from 
the  meridian.  This  is  the  most  obvious  and  natural  measure  of  time,  but  owing  to  the 
obliquity  of  the  ecliptic  and  the  varying  motion  of  the  Earth  in  its  orbit,  the  intervals 
between  successive  returns  of  the  Sun  to  the  same  meridian  are  not  exactly  equal,  and 
consequently  ordinary  clocks  and  chronometers  can  not  be  regulated  to  true  solar  time. 

Mean  Solar  Time. — To  avoid  the  irregularity  which  would  arise  from  using  the  true 
solar  day,  astronomers  have  recourse  to  a  mean  solar  day,  whose  length  is  equal  to  the 
average  of  all  the  true  solar  days  in  a  year.  Just  as  the  true  solar  day  depends  upon  the 
motion  of  the  true  Sun,  so  the  mean  solar  day  is  made  to  depend  upon  the  motion  of  an 
imaginary  mean  Sun  which  moves  along  the  equator  at  a  perfectly  uniform  rate,  and  whose 
hour  angle  from  any  given  meridian  is  always  the  mean  solar  time  thereat.  Ordinary  clocks 
and  watches  and  the  chronometers  used  by  navigators  are  regulated  to  this  species  of  time. 

Equation  of  Time. — The  imaginary  mean  Sun  is  supposed  to  keep  as  near  the  true  Sun 
as  is  consistent  with  perfect  uniformity  of  motion,  but  it  is  sometimes  before  and  some- 
times behind  the  latter,  the  greatest  difference  amounting  to  rather  more  than  one-quarter  of 
an  hour.  The  interval  between  the  true  Sun  and  the  imaginary  mean  Sun  is  the  equation 
of  time,  given  on  pages  I  and  II  of  the  Calendar  for  the  meridian  of  Greenwich,  and  a 
knowledge  of  it  is  necessary  for  converting  true  solar  time  into  mean  solar  time,  or  vice 
versa.  As  the  mean  Sun  is  an  imaginary  body,  mean  solar  time  can  not  be  directly 
observed,  but  it  can  be  got  either  from  observations  of  the  true  Sun  by  applying  to  them 
the  correction  for  the  equation  of  time,  or  from  observations  of  the  stars  by  means  of 
the  sidereal  time  of  mean  noon,  given  on  page  II  of  the  Calendar  for  the  meridian  of 
Greenwich. 
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Sidereal  Time. — Sidereal  time  is  measured,  roughly  speaking,  by  the  daily  motion  of 
the  stars;  or  in  strict  accuracy,  by  the  daily  motion  of  that  point  in  the  equator  from 
which  the  true  right  ascensions  of  the  stars  are  counted.  The  point  in  question  is  the 
vernal  equinox,  and  its  hour  angle  is  always  the  sidereal  time.  Astronomical  clocks  are 
usually  regulated  to  sidereal  time,  and  are  then  called  sidereal  clocks. 

Sidereal  Day. — A  sidereal  day  is  the  interval  between  two  successive  transits  of  the  ver- 
nal equinox  over  the  same  meridian.  It  is  3°*  55-^09*  of  mean  solar  time  shorter  than  the 
mean  solar  day,  the  tropical  year  of  365.242  199  solar  days,  being  divided  into  366.242  199 
sidereal  days,  each  comprising  24  sidereal  houjrs.  The  sidereal  hours  are  counted  from 
o  to  24,  commencing  with  the  instant  of  the  passage  of  the  true  vernal  equinox  over  the 
upper  meridian,  and  ending  with  its  return  to  the  same  meridian.  About  March  23  of  each 
year  the  sidereal  clock  agrees  with  the  mean-time  or  ordinary  clock,  and  the  former 
gains  on  the  latter  3*"  56.555"  of  sidereal  time  per  day,  so  that  at  the  end  of  a  year  it 
will  have  gained  an  entire  day,  and  will  again  agree  with  the  mean-time  clock. 

Civil  Day, — According  to  the  customs  of  society,  the  civil  day  commences  at  midnight, 
and  comprises  twenty-four  hours,  .which  extend  to  the  next  following  midnight.  The  hours 
are  counted  from  o  to  12  in  two  series;  the  first,  marked  A.  M.,  running  from  midnight  to 
noon,  and  the*  second,  marked  P.  M.,  running  from  noon  to  midnight. 

Astronomical  Day. — The  astronomical  day  begins  at  noon  on  the  civil  day  of  the  same 
date.  It  also  comprises  twenty-four  hours,  but  they  are  reckone^d  from  o  to  24,  and  run 
from  the  noon  of  one  day  to  that  of  the  next  following.  Astronomical  time  as  well  as  civil 
time  may  be  either  apparent  or  mean,  according  as  it  is  reckoned  from  apparent  noon  or 
from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the  first  half  of 
the  civil  day  corresponds  to  the  last  half  of  the  preceding  astronomical  day,  and  the  last 
half  of  the  civil  day  coincides  with  the  first  half  of  the  astronomical  day  of  the  same  date. 
Thus,  January  9,  2  o'clock,  A.  M.,  civil  time,  is  January  8,  14^,  astronomical  time;  and  Janu- 
ary 9,  2  o'clock,  P.  M.,  civil  time,  is  also  January  9,  2^,  astronomical  time.  Hence,  we  have 
the  following  rules : 

To  convert  Civil  Time  into  Astronomical  Time. — If  the  civil  time  is  marked  A.  M.,  take 
one  from  the  day  and  add  twelve  to  the  hours,  and  the  result  will  be  the  corresponding 
astronomical  time;  if  the  civil  time  is  marked  P.  M.,  take  away  the  designation  P.  M.,  and 
the  astronomical  time  will  result.  , 

To  convert  Astronomical  Time  into  Civil  Time, — If  the  astronomical  time  is  less  than 
twelve  hours,  simply  write  P.  M.  after  it.  If  greater  than  twelve  hours,  subtract  twelve 
hours  from  it,  mark  the  result  A.  M  ,  and  add  one  to  the  days.  For  example,  October  3, 
23  hours  astronomical  time,  is  October  4,  11  o'clock,  A.  M.,  civil  time. 

To  find  Greeniuich  Time. — Express  the  longitude  from  Greenwich  in  time,  and  when 
west,  add  it  to  the  local  time,  or  when  east,  subtract  it  from  the  local  time.  The  result 
will  be  the  corresponding  Greenwich  time;  mean  or  sidereal,  according  as  the  local  time 
employed  is  mean  or  sidereal.  For  use  with  Part  I  of  this  Ephemeris,  Greenwich  mean 
time  is  ordinarily  required. 

PART  /—THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  GREENWICH. 

Pages  2-217  give  data  arranged  under  the  heads  of  the  several  months,  and  are  there- 
fore designated  as  the  Calendar.  Each  month  covers  18  pages,  numbered  from  I  to 
XVIII,  whose  contents  are  as  follows: 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day.  The  Sun^s  Apparent  Rijs^ht 
Ascension  and  Declinationy  and  the  Equation  of  Time.  Adjoining  columns  contain  the  dif- 
ferences of  these  quantities  for  one  hour  of  apparent  time.     By  multiplying  any  one  of 
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these  differences  by  the  hours  and  parts  of  an  hour  from  Greenwich  apparent  noon,  and 
adding  the  product  to,  or  subtracting  it  from,  the  corresponding  quantity  at  noon,  accord- 
ing as  that  quantity  is  increasing  or  decreasing,  we  obtain  the  value  of  the  quantity  in 
question  for  any  given  Greenwich  apparent  time.  The  hourly  differences  are  given  for 
the  instant  of  apparent  noon  at  Greenwich,  but,  when  great  accuracy  is  required,  they  should 
be  interpolated  for  half  the  hours  and  parts  of  an  hour  of  the  Greenwich  apparent  time. 

The  Equation  of  Time  given  on  page  I  is  the  mean  time  of  apparent  noon,  or  the  hour 
angle  of  the  mean  Sun  at  that  instant.  The  heading  of  the  column  directs  how  the  equa- 
tion is  to  be  applied  to  apparent  time,  or  the  time  given  by  an  observation  of  the  Sun, 
in  order  to  get  mean  time.  When  in  the  course  of  the  month  there  is  a  change  from 
addition  to  subtraction  or  the  reverse  (as  in  the  months  of  April  and  June),  the  two  dif- 
ferent directions  are  separated  by  a  line,  while  a  corresponding  line  below  points  out  the 
dates  between  which  the  change  occurs. 

The  Sun's  Semidiameter  and  the  Sidereal  Time  of  Semidiameter  Passing  Meridian  are  also 
given  on  page  I.  The  semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or  lower 
limb  of  the  Sun  to  the  altitude  of  the  center;  and  in  reducing  the  angular  distance  between 
the  limb  of  the  Sun  and  any  other  object,  to  the  distance  from  the  center  of  the  Sun. 
The  sidereal  time  of  semidiameter  passing  the  meridian  is  employed  in  obtaining  the  pas- 
sage of  the  Sun's  center  over  the  wires  of  a  transit  instrument,  when  the  passage  of  one 
limb  only  has  been  observed.  The  quantity  found  in  this  column  is  to  be  added  to  the 
time  of  transit  of  the  first,  or  western,  limb;  and  to  be  subtracted  from  the  time  of  transit 
of  the  second,  or  eastern,  limb. 

This  page  is  chiefly  used  when  the  Sun  is  observed  on  the  meridian,  at  which  instant 
the  local  apparent  time  is  o^'  oo"*  oo*.  The  longitude  from  Greenwich  expressed  in  time 
is  then  the  corresponding  Greenwich  apparent  time,  before  or  after  noon  according  as 
the  longitude  is  east  or  west.  The  longitude  of  any  place  is  therefore  the  factor  em- 
ployed in  reducing  the  quantities  on  this  page  to  apparent  noon  at  th^t  place. 

The  right  ascension  of  the  Sun  thus  reduced  is  the  sidereal  time  of  local  apparent  noon, 
and  the  difference  between  that  and  the  clock  time  of  the  meridian  passage  of  the  Sun  is 
the  error  of  the  clock  on  sidereal  time. 

The  declination  of  the  Sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is 
required  in  finding  the  latitude  from  a  meridian  altitude  of  the  Sun. 

As  an  example  of  the  use  of  page  I : — 

Let  the  Sun's  declination  be  required  at  apparent  noon,  1903,  April  3,  at  a  place  whose 
longitude  is  8g°  40',  or  5^  58"'  40*  east  from  Greenwich  : — 


Local  apparent  time 

Longitude  from  Greenwich  (subtractive) 

Greenwich  apparent  time    . 


h    m     s 

April  3, 

00  00  CO 

. 

5  58  40 

April  2, 

18  01  20 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is 
18.022''  after  Greenwich  apparent  noon  on  April  2,  or  5.978^*  before  Greenwich  apparent 
noon  on  April  3. 

On  page  56  of  the  Ephemeris  we  find  that  the  change  of  declination  in  one  hour  is: 


April  2,  at  Greenwich  apparent  noon 
April  3,  at  Greenwich  apparent  noon 
Difference  for  one  day 


+  5784 
—    0.22 


If  great  exactness  is  desired,  we  find  the  amount  of  this  hourly  difference  for  the  time 
which  is  half  way  between  Greenwich  noon  and  the  time  of  observation;  that  is,  for  9  hours 
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after  Greenwich  noon  of  the  2nd,  this  being  half  of  18  hours.     Nine  hours  is  0.38  of  a  day; 
so  the  calculation  is  as  follows: 

» 
Difference  for  one  hour,  April  a  .  57- 84 

Change  for  0.38  of  a  day  or  0.22'' X  0.38       .  .  —    0.08 

Difference  at  9  hours  after  noon  ....  57-76 

57.76"  X  18.022  =  1040.9"  =  17'  20.9" 

Declination  at  Greenwich  noon,  April  2  .  .     N.    4  34  51.6 

Change  in  18.022  hours  (additive)  17  20.9 

Sun's  declination  at  time  of  observation  .     N.    4  52  12.5 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be  better 
to  count  the  longitude  backward  from  this  nearest  noon.  Thus,  in  the  example  just  given, 
the  time  is  5.978^  before  Greenwich  noon  of  April  3;  half  this  interval  is  about  0.12  of  a 
day,  and  the  hourly  motion  for  the  middle  of  the  interval  is  57.65''.     Then,  we  find: — 

O         '  n 

Declination  at  Greenwich  noon,  April  3  .     N.    4  57  57.1 

Product  of  57.65"  X  5.978  =  344.6"  (subtractive)  5  44.6 

Sun's  declination  at  time  of  observation  .     N.    4  52  12.5 

It  will  always  be  well  to  make  the  calculation  in  both  ways,  as  the  agreement  of  the 
results  affords  a  useful  check  on  their  accuracy.  At  sea,  however,  it  is  ordinarily  suffoient 
to  compute  the  declination  to  the  nearest  half  minute,  and  the  reduction  may  then  be 
found  by  Table  12  of  Bowditch*s  American  Practical  Navigator, 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun^s  Apparent  Right 
Ascension  and  Declination,  the  Equation  of  Time,  and  the  Sidereal  Time  of  Mean  Noon.  The 
changes  of  these  quantities  for  one  hour  of  mean  time  are  also  given,  and  may  be  used  in 
reducing  them  for  the  longitude,  or  to  any  Greenwich  mean  time.  When  great  precision 
is  required,  these  changes  should  be  interpolated  for  half  the  Greenwich  time,  as  described 
in  explaining  the  calculation  of  the  declination. 

The  Equation  of  Time  given  on  page  II,  is  the  apparent  time  of  mean  noon,  and  is 
equivalent  to  the  hour  angle  of  the  true  Sun  at  the  instant  of  mean  noon.  The  head- 
ing of  the  column  directs  how  the  equation  must  be  applied  to  mean  time  in  order  to 
obtain  apparent  time. 

The  Sidereal  Time  of  Mean  Noon  is  the  right  ascension  of  the  mean  Sun  at  Greenwich 
mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using 
the  hourly  difference,  9.8565";  or  by  Table  III  appended  to  this  volume,  for  reducing  inter- 
vals of  mean  solar  to  sidereal  time;  or  by  Table  9  of  Bowditch's  Navigator, 

The  right  ascensions  and  declinations  on  pages  I  and  II  are  affected  both  by  aberration 
and  nutation,  and  therefore  denote  the  apparent  positions  of  the  true  Sun.  Page  I  is  used 
for  observations  which  depend  upon  apparent  time,  as  when  the  Sun  is  observed  on  the 
meridian  ;  while  page  II  is  used  when  the  times  have  been  noted  by  a  clock  or  chronometer 
regulated  to  mean  time,  as  is  the  case  in  most  observations  of  the  Sun  out  of  the  meridian. 

The  Sun's  declination  is  required  whenever  that  body  is  observed  for  the  purpose  of 
finding  latitude,  local  time,  or  azimuth,  and  the  equation  of  time  is  needed  in  finding  the 
apparent  time  when  determining  the  latitude  from  observations  of  the  Sun  out  of  the 
meridian. 

The  sidereal  time  of  mean  noon,  or  right  ascension  of  the  mean  Sun,  is  useful  in  con- 
verting mean  time  to  sidereal  time.     We  first  find  the  Greenwich  mean  time,  then  the 
right  ascension  of  the  mean  Sun  for  that  time,  and  this  being  added  to  the  local  astro- 
nomical mean  time  will  give  the  sidereal  time. 
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The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used  in 
converting  sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given  side- 
real time  gives  the  interval  of  sidereal  time  from  noon,  and  that  is  converted  into  the 
required  mean  time  by  subtracting  from  it  the  corresponding  reduction  of  a  sidereal 
interval  to  a  mean-time  interval,  taken  from  Table  II  appended  to  this  volume,  or  from 
Table  8  of  Bowditch*s  Navigator.  Instead  of  using  Table  II,  this  reduction  may  be 
found  by  multiplying  9.8296»  by  the  hours  and  parts  of  an  hour  of  the  sidereal  interval 
from  noon. 

As  examples  of  the  use  of  page  II — 

I. — Let  the  Sun's  right  ascension  and  the  equation  of  time  be  required  for  1903,  May  22, 
gh  Q2m  ^o»,  A.  M.,  mean  time,  at  a  place  whose  longitude  is  100°  10',  or  6**  40™  40%  west  of 
Greenwich. 

Local  astronomical  mean  time  .  May  21, 

Longitude  from  Greenwich  (additive) 

Greenwich  mean  time  ....      May  22, 

SufCs  Right  Ascension,  Equation  of  Time, 

h  m       ■  m     s 

May  22,  Greenwich  noon         .     3  52  08.63  May  22,  Greenwich  noon  3  36.38  (additive) 

H.  D.  io.oi8«  X  3.7194  .   4-     037.26  H.  D.  —  o.i62"  X  3.72  .  —     0.60 

3  52  45.89  3  35- 78 

In  this  case  the  hourly  differences  interpolated  to  half  the  interval,  or  1.9^  after  noon,  have  been  used.  The 
equation  of  time  is  here  additive  to  mean  time.  Its  reduction  could  have  been  found  by  Table  12  of  Bow- 
ditch's  Navigator. 

2. — If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have: — 

h  m      s 
May  22,  sidereal  time  (at  Greenwich  mean  noon)  •       3  55  45- 01 

Reduction  for  3'>  43"*  io»  from  Table  III,  or  9. 8565"  X  3. 7 194     •  .     4-     o  36.66 

Add  the  local  astronomical  mean  time  .     21  02  30.00 

The  required  sidereal  time  is  (rejecting  24^*)  .       o  58  51.67 

The  reduction  o™  36.66*  could  have  been  found  in  Table  III  corresponding  to  the  Greenwich  mean  time 
3*»  43"*  lo",  or  by  Table  9  of  Bowditch's  Navigator. 

3. — On  1903,  May  22,  A.  M.,  at  a  place  whose  longitude  is  100°  lo'  W.,  suppose  the 
sidereal  time  to  be  o**  58"  51.67*,  and  that  the  corresponding  mean  time  is  required. 


The  astronomical  day  is  May  21;  the  longitude  in  time,  +  ^^  4°"*  40'»  or  -|-  6.678**. 

h  m       8 
May  21,  sidereal  time  (at  Greenwich  mean  noon)      .... 

Reduction  for  6"  4o"»  40"  from  Table  III,  or  9.8565«  X  6.678 


The  sidereal  time  of  local  mean  noon 

The  given  sidereal  time  (  ->-  24^,  if  necessary  for  the  following  subtraction) 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon 
Reduction  for  ^i**  05™  57.4"  from  Table  II,  or  —  9.8296"  X  21.0993 


3  51  4846 
-f  I  05- 82 


3  52  54.28 
24  58  51.67 

21  05  57-39  =  21.0993'* 
—  3  27.40 


The  required  astronomical  mean  time  is  .  May  21,     21  02  29.99 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day.  The  Sun's  True  Longitude  and 
Latitudey  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth,  The  longitudes  of  the 
Sun  are  the  true  geometric  longitudes,  not  corrected  for  aberration.  They  are  given  in 
two  columns,  headed  respectively  X  and  a';  I  representing  the  Sun's  longitude  counted  from 
the  true  equinox  of  the  date;  and  I',  the  same  co-ordinate  counted  from  the  mean  equinox 
of  January  0.0^  of  the  Besselian  fictitious  year.  The  latitude  is  referred  to  the  mean 
ecliptic  of  the  date.  Columns  of  hourly  differences  are  given  to  facilitate  finding  the  Sun*s 
longitude,  or  the  logarithm  of  the  radius  vector,  for  any  hour  from  noon. 
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The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  that  is,  the  num- 
ber of  hours,  minutes,  and  seconds  after  Greenwich  mean  noon  when  the  vernal  equinox 
passes  the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian,  or  to  any  Green- 
wich sidereal  time,  by  using  the  hourly  difference,  — 9.8296*  to  effect  the  necessary  interpola- 
tion. The  reduction,  however,  can  be  taken  directly  from  Table  II  for  reducing  intervals 
of  sidereal  time  to  mean  solar  time,  or  from  Table  8  of  Bowditch's  Navigator. 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time,  instead  of  that  on 
page  II.     As  an  illustration,  let  us  take  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given  side- 
real time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean  time  of  sidereal 
noon  should  be  taken  out  for  May  20,  that  is,  the  preceding  astronomical  day. 


May  21.  the  mean  time  of  Greenwich  sidereal  noon  is 
Reduction  for  longitude  from  Table  II,  or  —  9.8296*  X  6.678 
The  mean  time  of  local  sidereal  noon 
Add  the  given  sidereal  time  .... 

The  sum  is   . 
Reduction  for  o^  58™  51. 67"  from  Table  II,  or  —  9.8296"  X  0.9810 


21  02  39.64 
—    o  09.64 
The  required  astronomical  mean  time  May  21,     21  02  30.00 


h    m      s 
20  04  53.61 

—     I  05.64 

20  03  47.97 
o  58  51.67  =  0.9810** 


Page  IV  contains  The  Moon^s  Semidiameter  and  Equatorial  Horizontal  Parallax^  for  each 
mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal  parallax 
give  the  change  of  that  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced  to  any 
other  Greenwich  mean  time,  in  the  same  way  as  the  Sun's  declination  and  the  equation  of 
time  in  the  preceding  examples.  The  sign  plus  or  minus  is  prefixed  to  the  hourly  differ- 
ences, according  as  the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  Moon's  semidiameter  may  be  readily  found  by  multiplying  the  reduc- 
tion of  the  horizontal  parallax  by  0.272,  or  by  simply  computing  the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  Moon  is  to  be  taken  out  for  1903,  March  7,  xo'>,  P.  M.,  Greenwich 
mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  March  7  is  3.1'';  then, 

Ijh  loh     =-      31'/      ;      2.6", 

which  is  the  correction  to  be  added  to  the  semidiameter  at  noon,  because  the  semidiameter  is  increasing.     The 
Moon's  semidiameter  for  March  7,  lo^,  is  therefore  16'  i'^.j." . 

The  Moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observations  of  the 
Moon.     When  great  precision  is  needed,  the  hourly  differences  should  *  be   interpolated - 
for  half  the  interval  of  Greenwich  time  from  noon  or  midnight,  and  the  horizontal  par- 
allax should  be  corrected  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  of  the  Moon's  Upper  Transit  at  Greenwich  and  the  Age  of  the  Moon  are 
also  contained  on  page  IV.  The  time  of  transit  is  given  to  tenths  of  a  minute,  and  is 
accompanied  by  a  column  of  differences  for  one  hour  of  longitude,  by  means  of  which  the 
local  time  of  the  Moon's  meridian  transit  may  be  computed  for  any  other  place  whose 
longitude  is  known.  Table  'i  i  of  Bowditch's  Navigator  furnishes  the  necessary  reduction 
by  simple  inspection.  The  age  of  the  Moon,  or  the  time  elapsed  since  the  preceding  new 
Moon,  is  given  to  tenths  of  a  day. 

Pages  V-XII  contain  The  Moon's  Right  Ascension  and  Declination  for  each  day  and  hour 
of  Greenwich  mean  time.  They  are  accompanied  by  columns  of  differences  for  one  minute, 
which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  which  is  required  for 
taking  out  these  quantities,  may  either  be  taken  from  a  well  regulated  chronometer,  or  may 
be  obtained  by  applying  the  longitude  converted  into  time,  to  the  local  mean  time  of  the 
observer.  The  right  ascension  or  declination  is  taken  out  for  the  given  day  and  hour  of 
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Greenwich  mean  time;  the  Diff,  for  i  Minute  is  multiplied  by  the  minutes  and  parts  of  a 
minute  of  the  Greenwich  time,  and  the  product  is  added  to  or  subtracted  from  the  quantity, 
according  as  the  latter  is  increasing  or  decreasing. 

Thus,  suppose  the  Moon's  right  ascension  and  declination  are  required  for  1903,  August 
20,  10^^  10™  30*,  astronomical  mean  time  at  Greenwich: — 


Right  Ascension. 

Declination, 

August  20,  10'* 
Diff.  2.5666»  X  10.5 
August  20,  lo*^  lo"*  30* . 

h     m      g 
8  02  57.23 

-f  26.95 
8  03  24.18 

N.  15  33  42.8 

—  6.439''  X  10.5                 —     I  07.6 

N.  15  32  35.2 

For  the  sake  of  precision,  the  differences  here  employed  have  been  interpolated  for  5.2"'^=o.o9'*. 

Page  XII  contains  also  the  Phases  of  the  Moon  and  the  dates  of  the  Moon^s  Perigee  and 
Apogee,  or  least  and  greatest  distances  from  the  Earth. 

Pages  XIII-XVIII  contain  the  Lunar  Distances,  or  the  angular  distances  of  the  center 
of  the  Moon  from  the  center  of  the  Sun,  from  the  centers  of  the  four  brighter  planets, 
and  from  certain  fixed  stars,  as  they  would  appear  to  an  observer  at  the  center  of  the  Earth. 
They  are  given  for  every  third  hour  of  Greenwich  mean  time,  and  as  the  reckoning  begins  at 
noon,  the  dates  are  astronomical.  All  the  distances  which  can  be  observed  on  the  same 
day  are  grouped  together  under  that  date,  and  the  columns  are  read  from  left  to  right, 
across  both  pages  of  the  same  opening.  The  letter  W.  or  E.  is  affixed  to  the  name  of  the 
Sun,  planet,  or  star,  to  indicate  whether  it  is  on  the  west  or  east  side  of  the  Moon. 

An  observer  on  the  Earth's  surface  by  measuring  a  lunar  distance,  correcting  it  for  errors 
of  his  instrument  and  for  the  semidiameters  of  the  objects,  and  clearing  it  from  the  effects 
of  refraction  and  parallax,  finds  the  true  or  geocentric  distance;  that  is,  the  distance  as  it 
would  have  appeared  from  the  center  of  the  Earth  at  the  moment  of  observation.  By 
comparing  this  distance  with  the  corresponding  distances  given  in  the  Ephemeris,  the 
Greenwich  mean  time  of  the  observation  can  be  derived. 

To  lessen  the  labor  of  computation,  the  Ephemeris  contains,  between  every  two  succes- 
sive distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  one 
second  of  arc;  or,  as  it  is  usually  called,  the  Proportional  Logarithm  of  the  Difference.  It  is 
given  for  the  middle  instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  time  corresponding  to  a  given  lunar  distance  we  have  the 
following  rule : — 

Find  in  the  Almanac  the  two  distances  between  which  the  true  distance  falls;  take  out  the 
nearer  of  these,  the  hours  of  Greenwich  time  over  it,  and  the  P.  L.  of  Diff.  between  them. 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac; 
and  from  the  proportional  logarithm  of  this  difference,  as  found  in  Table  4^  of  Bowditch's 
Navigator,  subtract  the  P.  L.  of  Diff.  taken  from  the  Almanac. 

The  result  will  be  the  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours 
of  Greenwich  time,  taken  from  the  Almanac,  when  the  earlier  Almanac-distance  is  used;  or 
to  be  subtracted  from  the  hours  of  Greenwich  time,  when  the  later  Almanac -distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  in  seconds  between 
the  true  and  the  Almanac  distances  to  the  P.  L.  of  Diff.  of  the  Almanac;  and  then  the 
sum  will  be  the  common  logarithm  of  the  correction  to  be  applied  to  the  hours  of  Green- 
wich time.  Table  34  of  Bowditch's  Navigator  saves  the  operation  of  reducing  degrees 
(or  hours)  and  minutes  to  seconds,  and  the  reverse. 

As  the  P.  L.  of  Diff.  in  the  Ephemeris  varies  continually,  the  Greenwich  time  found  by 
the  methods  just  described  may  not  be  sufficiently  exact.     To  correct  it  for  such  variation, 
or  second  difference,  take  the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which 
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follows  it  in  the  Ephemeris  (or,  more  strictly,  half  the  difference  of  the  preceding  and  fol- 
lowing ones).  With  this  difference,  and  the  first  correction  of  the  Greenwich  time  already 
found,  enter  Table  I,  appended  to  this  volume,  and  take  out  the  corresponding  seconds, 
which  are  to  be  added  to  the  approximate  Greenwich  time  when  the  proportional  logarithms 
in  the  Ephemeris  are  decreasing;  or  subtracted  when  they  are  increasing. 

Thus  the  Greenwich  mean  time  of  an  observation  can  be  ascertained,  and  if  the  observer 
has  noted  the  time  of  observation  by  a  chronometer,  the  difference  between  this  chronometer 
time  and  the  Greenwich  mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time 
as  found  from  the  lunar  distance.  In  that  way  lunar  distances  can  be  used  as  a  check  upon 
the  chronometer,  and  by  a  series  of  them  carefully  observed  on  both  sides  of  the  Moon,  the 
chronometer  error  may  generally  be  determined  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude 

of  one  of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  cor- 

'  rected  for  change  of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the 

Greenwich  time  found  from  the  lunar  distance  will  be  his  longitude.     A  longitude  derived 

by  this  method  should  always  be  considered  as  uncertain  by  5'  or  more. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  suppose  that  in  1903,  February  13, 
the  corrected  distance  of  the  Moon's  center  from  Antares  b  80°  52' — 

O  »  H 

Corrected  distance  ..... 

Distance  in  Ephemeris  Feb.  13,  VV^     . 

Difference  ..... 

Time  from  VI**  {a/ter)     ..... 
Corr.  for  2d  Diff.,  Table  I  .  .  .  . 

Greenwich  mean  time  Feb.  13   .  .  .       6  23  03 

By  a  table  of  common  logarithms,  or  a  table  of  logarithms  of  small  arcs,  the  reduction  of  the  Greenwich  time 
would  be  found  thus: — 

From  Ephemeris  .      P.  L.     o.  2298 

Diff.  of  distances,  13' 36"  =^  816"        .....      log        2.9117 

Red.  of  Greenwich  time,  I385"  -■=:  ©•>  23"*  05«    ....      log         3. 1415 
The  result  is  the  same  as  by  the  previous  method. 

Pages  218-249  contain  the  geocentric  ephemerides  of  the  seven  major  planets.  The 
places  given  are  apparent  positions;  that  is,  they  are  referred  to  the  equator  and  true  equi- 
nox of  the  date,  and  are  corrected  for  aberration.  Ail  the  data  except  meridian  passage 
are  given  for  the  instant  of  Greenwich  mean  noon.  The  column  Meridian  Passage  shows 
the  hour,  minute,  and  tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich 
which  occurs  next  after  the  noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  ai'e  required  whenever  it  is  observed  for 
time,  latitude,  or  azimuth.  The  mode  of  reducing  the  ephemeris  positions  of  planets  to 
other  instants  of  Greenwich  mean  time  is  the  same  as  that  given  for  the  Sun  on  pages 
555-557.  The  local  mean  time  of  meridian  passage  of  any  planet,  at  any  place,  can  be 
found  by  dividing  the  proper  daily  difference  of  the  ephemeris  times  by  24,.  multiplying 
the  quotient  by  the  longitude  of  the  place  expressed  in  hours  and  fractions,  and  applying 
the  product  with  its  proper  sign  to  the  time  of  Greenwich  passage. 

Pages  250-271  contain  the  heliocentric  co-ordinates  of  the  seven  major  planets,  and  the 

logarithms  of  their  distances  from  the  Earth.     The  heliocentric  longitude  is  reckoned,  not 

from  the  true  equinox,  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the 

date.     It  is,  therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox 
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is  required.  The  daily  motion  is  given  for  the  instant  of  Greenwich  mean  noon.  The 
column  Reduction  to  Orbit  contains  the  correction  to  be  applied  to  the  heliocentric  longi- 
tude in  order  to  obtain  the  longitude  counted  along  the  orbit  of  the  planet.  The  latter  is 
equal  to  the  distance  from  the  mean  equinox  to  the  node,  plus  the  distance  from  the  node 
to  the  planet.  The  heliocentric  latitude  is  counted  from  the  mean  ecliptic  of  the  date. 
The  Logarithm  of  Radius  Vector  is  the  logarithm  of  the  distance  of  the  center  of  the  planet 
from  that  of  the  Sun,  at  the  Greenwich  mean  noon  whose  date  is  given  in  the  first  column. 
The  last  two  columns  give,  respectively,  the  logarithm  of  the  true  distance  of  the  center  of 
the  planet  from  that  of  the  Earth,  for  the  Greenwich  noon  indicated  on  the  left-hand  side 
of  the  page,  and  for  the  time  which  is  midway  between  that  date  and  the  date  next  below 
it.  In  the  case  of  Mercury,  this  intermediate  date  is  mean  midnight  of  the  same  day; 
in  the  case  of  Venus  and  Mars,  it  is  the  mean  noon  of  the  day  immediately  following;  in 
the  case  of  Jupiter  and  Saturn,  it  is  mean  noon  of  the  second  day  following;  and  in  the 
case  of  Uranus  and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  272-279  contain  the  rectangular  co-ordinates  of  the  center  of  the  Sun,  referred  to 
the  center  of  the  Earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date  as 
the  plane  and  point  of  reference.  Each  co-ordinate  is  given  both  for  Greenwich  mean 
noon,  and  for  Greenwich  mean  midnight  of  the  same  day.  The  columns  Reduc.  to  Mean 
Eq^x  of  Jan.  0.0  give  the  corrections  to  be  applied  to  the  co-ordinates  for  noon  in  order 
to  obtain  the  corresponding  co-ordinates  referred  to  the  mean  equator  and  the  mean 
equinox  of  January  0.0  of  the  Besselian  fictitious  year. 

Pages  280-283  give  for  every  Greenwich  mean  noon  and  midnight  the  apparent  geocen- 
tric longitude  and  latitude  of  the  Moon  referred  to  the  true  ecliptic  and  equinox  of  the  date. 
Page  284  contains  the  position  of  the  Moon's  equator,  the  longitude  of  the  Moon's  peri- 
gee, the  mean  longitude  of  the  Moon's  ascending  node,  and  the  Moon's  mean  longitude. 

Page  285  contains  the  elements  of  the  libration  of  the  Moon,  and  the  Sun's  aberration 
and  horizontal  parallax.  The  epochs  of  greatest  libration  of  the  Moon,  together  with  the 
formulae  for  finding  the  libration  in  longitude  and  latitude,  are  given  on  page  441.  The 
Sun's  Aberration  is  the  quantity  which  is  to  be  applied  to  the  true  longitude  of  the  Sun  in 
order  to  obtain  its  apparent  longitude.  The  correction  being  negative  shows  that  the 
apparent  longitude  as  affected  by  aberration  is  always  less  than  the  true  longitude.  The 
Sun's  Equatorial  Horizontal  Parallax,  given  in  the  last  column,  is  the  angle  subtended 
by  the  equatorial  radius  of  the  Earth,  as  seen  from  the  center  of  the  Sun. 

Pages  286-2^8  give  data  for  precession  and  the  obliquity  of  the  ecliptic,  together  with 
all  sensible  terms  arising  from  the  motions  of  the  equator  and  ecliptic.  To  show  clearly 
the  relations  of  these  quantities,  let 

k  =  the  longitude  of  any  body  referred  to  the  true  equinox  of  the  date. 

A'  =  the  longitude  of  the  same  body  referred  to  the  mean  equinox  of  the  beginning 

of  the  Besselian  fictitious  year. 
0,  =  the  adopted  value  of  the  general  precession. 

d^ilf  =  the  principal  term  of  the  nutation  in  longitude;  or,  in  other  words,  the  correction 
to  be  applied  to  the  longitude  of  a  body  referred  to  the  mean  equinox  of  date, 
in  order  to  obtain  that  longitude  as  referred  to  the  true  equinox,  exclusive  of 
short  period  terms.  When  the  correction  is  positive,  the  longitudes  referred 
to  the  true  equinox  are  greater  than  those  referred  to  the  mean  equinox; 
while  the  contrary  is  the  case  when  the  correction  has  a  negative  sign. 
V'ip  =  the  short  period  terms  of  nutation  in  longitude,  given  on  pages  287-288. 
w  =  the  true  or  apparent  obliquity  of  the  ecliptic  at  the  date. 

<»'  =  the  mean  obliquity  of  the  ecliptic  at  the  beginning  of  the  Besselian  fictitious 
year. 
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Vto  =  the  principal  term  of  the  nutation  of  the  obliquity  of  the  ecliptic;  or^  in  other 
words,  the  correction  to  be  applied  to  the  mean  obliquity  of  date  in  order  to 
find  the  true  or  apparent  obliquity,  exclusive  of  short  period  terms.  This 
quantity  is  tabulated  on  page  286,  and  is  positive  or  negative  according  as  the 
true  obliquity  is  greater  or  less  than  the  mean  obliquity. 

d^'m  =  the  short  period  terms  of  nutation  in  obliquity,  given  on  pages  287-288. 

r  =  the  fraction  of  a  year  intervening  between  the  instant  when  the  Sun's  mean 

longitude  was  280^  and  the  date  for  which  k  or  at  is  required. 
Then 

A  =  A'  +■  r  v'^i  +  ^^  +  ^'V' 

01  =  ai'  —  0.464"  T  -{-  d'ai  -f-  ^"» 

Page  286  contains,  for  each  fifth  Greenwich  mean  noon  throughout  the  year,  certain 
quantities  which  may  be  described  in  terms  of  the  above  notation  as  follows:  The  Preces- 
sion in  Longitude  from  ipoj,0  ==  t  ^jj  the  Nutation  in  Longitude  =  lf^\  the  Nutation  in  Right 
Ascension  =  (^^)  cos  w*\  the  Nutation  in  Obliquity  =  ^«e>,  and  the  Obliquity  of  ike  Ecliptic 
=  fii  -—  ^'a»,  which  is  the  true  inclination  of  the  Earth's  equator  to  the  ecliptic,  exclusive  of 
the  terms  depending  on  the  Moon's  longitude. 

Pages  287-288  contain  the  values  of  ^V  ^^^  ^'^t  which  are  not  included  in  the  values 
of  nutation  given  on  page  286. 

PART  If— TUB  EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  290  contains  formulae  for  reducing  the  positions  of  fixed  stars,  including  expressions 

for  the  Besselian  star-numbers  and  star-constants,  and  for  the  independent  star-numbers; 

the  whole  based  upon  the  constants  of  Struve  and  Peters,  and  expressed  in  the  notation 

of  Bessel. 

Pages  291-294  contain  the  logarithms  of  the  Besselian  Star-Numbers,  A,  P,  C,  D,  for 

each  Washington  mean  midnight,  with  the  values  of  £  appended  at  the  bottoms  of  the  pages. 

These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the  beginning  of  the  Besselian 

fictitious  year  to  its  apparent  place  at  the  dates  for  which  the  numbers  are  given,  and  in 

ordinary  cases  four  figure  logarithms  suffice;  but  where  extreme  accturacy  is  desired  the 

logarithms  of  ^,  C,  and  D  are  sometimes  needed  to  five  places  of  decimals.     If  used  in 

accordance  with  the  English  and  French  notation,  the  pair  of  quantities  A  and  P  must  be 

interchanged  with  the  pair  C  and  L>;  that  is,  A  must  be  interchanged  with  C,  and  P  with  2>. 

Along  with  the  solar  day,  the  first  column  contains  the  sidereal  hour  of  Washington  mean 

midnight  for  certain  dates,  and  by  interpolation  among  them  it  is  easy  to  find  the  sidereal 

time  for  which  any  set  of  quantities  is  given. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  Besselian 
star-numbers : — 

Com^iaHan  cf  the  apparent  place  of  yo  Ophiuchi  for  igoj^  September  j^  for  the  upper  transit  at  fVasAington. 
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Pages  295-302  contain  the  Independent  Star-Numbers^  which  can  frequently  be  advan- 
tageously used  instead  of  the  Pesselian  Star- Numbers,     These  quantities  are  connected 
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with  those  of  Bessel  by  the  relations  given  on  page  290,  which  also  contains  the  formulae 
and  precepts  for  the  application  of  both  systems  of  numbers.  In  order  to  use  the  Bessel- 
ian  numbers,  it  is  necessary  to  have  the  values  of  the  star-constants,  a,  b,  r,  d,  a',  b\  c',  d!, 
while  the  independent  star-numbers  render  it  possible  to  determine  the  apparent  place  of 
a  star  without  computing  these  star-constants.  Four  figure  logarithms  usually  suffice,  but 
where  extreme  accmracy  is  desired  the  logarithms  of  g  and  h  are  needed  to  five  places  of 
decimals,  and  G  and  H  are  needed  to  one-tenth  of  a  minute  of  arc.  The  column  t  gives 
the  fraction  of  a  year,  counted  from  the  beginning  of  the  Besselian  fictitious  year  to  each 
date. 

The  following  is  an  example  of  the  reduction  of. a  star  to  apparent  place  by  the  inde- 
pendent star- numbers: — 

Computation  of  ike  apparent  place  of  yo  OphiucH  for  igoj,  September  j,  for  the  upper  transit  at  IVashington. 
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Page  303  contains  for  every  tenth  sidereal  day  the  Besselian  and  Independent  Star-Num- 
hers,  exclusive  of  all  short  period  terms.  They  are  useful  in  computing  ephemerides  of 
stars,  similar  to  those  on  pages  324-399,  for  which  constants  containing  short  period  terms 
should  not  be  employed. 

Pages  304-3 1 1  contain  the  mean  places  of  three  hundred  and  eighty- three  stars,  for  the 
beginning  of  the  Besselian  fictitious  year  1903,  or,  in  other  words,  for  the  moment  when 
the  Sun's  mean  longitude  is  280°.  The  annual  variations  are  to  be  considered  as  the  differ- 
ential coefficients  of  each  co-ordinate  with  respect  to  the  time  at  the  beginning  of  the  year. 

Pages  312-323  contain  the  apparent  positions  of  the  five  circumpolar  stars,  tf,  b  and 
I  Ursae  Minoris,  51  Cephei,  and  <r  Octantis,  for  every  upper  transit  at  Washington.  The  mean 
solar  time  of  transit  is  given  in  the  column  Mean  Solar  Date,  in  order  that  each  transit 
above  and  below  the  pole  may  be  readily  identified.  Suppose,  for  example,  that  the  transit 
of  Polaris  below  the  pole  on  January  26  is  to  be  found,  and  we  wish  to  know  whether  it 
precedes  or  follows  the  upper  transit  of  the  same  date.  On  page  312,  we  find  that  the 
upper  transit  occurs  January  26.2;  the  lower  transit,  therefore,  occurs  January  26.7.  But 
the  lower  transit  following  that  of  July  i  (page  318)  does  not  take  place  until  July  2.3. 
Hence,  the  lower  transit  of  July  i  precedes  the  upper  one  of  the  same  date.  A  transit 
occurring  very  nearly  at  noon  may  also  be  identified  without  a  computation  to  ascertain  the 
actual  mean  date,  by  simply  noting  the  tenth  of  a  day  in  the  column  Mean  Solar  Date. 

Pages  324-399  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places 
of  378  stars,  being  all  those  given  in  .the  list  of  mean  places,  except  the  five  circum- 
polars.  The  mean  solar  date  in  the  left  hand  column  of  each  page  gives  the  day  and 
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tenth  of  the  transit,  so  that  intermediate  transits  may  be  readily  identified;  and  to  facilitate 
interpolation,  the  differences  of  each  co-ordinate  are  given  for  every  ten  days. 

Pages  400-407  contain  the  apparent  right  ascension  and  declination  of  the  Sun,  both 
for  Washington  mean  and  apparent  noon,  and  the  hourly  motion  of  the  Sun  in  these 
co-ordinates;  the  equation  of  time,  the  semidiameter  of  the  Sun,  and  the.  sidereal  time  of 
semidiameter  passing  the  meridian,  for  Washington  apparent  noon;  and  lastly,  the  sidereal 
time  of  mean  noon.  The  hours  and  minutes  of  right  ascension  and  the  degrees  and  minutes 
of  declination  are  always  made  the  same  for  both  mean  and  apparent  noon.  In  cases 
where  they  really  differ,  the  minute  which  would  have  been  numerically  larger  is  dimin- 
ished by  one,  and  the  seconds  increased  by  sixty,  so  that  the  sum  of  the  two  remains  cor- 
rect. The  hourly  motions  in  right  ascension  and  declination  are  given  for  the  columns 
headed  Mean  NooHj  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  apparent 
time  in  order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  time.  Each 
number  as  given  is  the  mean  time  of  transit  of  the  Sun's  center  over  the  meridian  of  Wash- 
ington, counted  from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the 
same  as  in  the  Ephemeris  for  the  Meridian  of  Greenwich. 

Pages  408-415  contain  the  right  ascension,  declination,  semidiameter,  and  parallax  of 
the  Moon,  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mean  time 
given  in  the  second  column  is  that  of  transit  of  the  Moon's  center  oyer  this  meridian.  The 
differences  for  one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of 
transit  over  a  meridian  one  hour  west  of  Washington  would  exceed  those  given  in  the 
column  Mean  Time  of  Transit,  supposing  the  rate  of  change  to  be  uniform  and  equal  to 
what  it  is  at  the  instant  of  transit  over  the  meridian  of  Washington.  The  next  four 
columns  need  no  especial  explanation,  except  that  the  differences  for  one  hour  of  longitude 
are  computed  as  if  the  motion  of  the  Moon  in  right  ascension  were  uniform,  or,  in  other 
words,  they  are  differential  coefficients  corresponding  to  the  instants  of  Washington  transit. 
By  means  of  them,  when  second  differences  are  taken  into  account,  the  position  of  the 
Moon  can  be  computed  with  great  exactness  for  the  moment  of  transit  over  any  meridian 
not  more  than  one  hour  distant  from  Washington.  To  obtain  the  same  accuracy  for  more 
distant  meridians,  we  may  proceed  as  follows:  Let  F  represent  either  the  Mean  Time 
of  Transit,  the  Right  Ascension  of  Center,  or  the  Geocentric  Declination  of  Center,  and  let 
D  represent  the  corresponding  Difference  for  One  Hour  of  Longitude,  Write  down  three 
successive  values  of  F,  together  with  the  corresponding  values  of  D,  and  difference  the 
latter  as  in  the  following  scheme;  where  the  middle  values,  F^  and  Z>o,  belong  to  the 
Washington  culmination  from  which  is  to  be  derived  the  value  of  F  for  the  culmination  on 
the  meridian  whose  longitude  is  I. 


Function. 

F-, 

Fo 

F+x 

Diflf.  for 
I  Hour  of 
Longitude. 

A' 

A" 

D-. 
Do 

D+. 

a* 
a" 

b 

Then,  for  the  culmination  at  the  meridian  X 

where  X  must  be  expressed  in  hours  and  decimals  of  an  hour,  and  is  to  be  taken  plus  or 
minus  according  as  the  longitude  from  Washington  is  west  or  east. 
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The  columns  of  Sidereal  Time  of  Setnidiameter  passing  Meridian,  Geocentric  Semidiameter 
and  Equatorial  Horizontal  Parallax,  do  not  seem  to  need  any  explanation,  except  that  they 
all  refer  to  the  moment  of  transit.  The  column  Bright  Limbs  is  given  to  indicate  to  the 
observer  which  limbs  are  illuminated.  When  one  limb  is  full  and  the  terminator  is  within 
0.05"  of  the  opposite  limb,  both  can  be  well  observed,  and  in  such  cases  both  are  indicated. 

Pages  416-433  contain  the  geocentric  apparent  right  ascensions  and  declinations  ol  the 
seven  major  planets,  together  with  their  horizontal  parallaxes,  semidiameters,  and  sidereal 
t?hies  of  semidiameters  passing  the  meridian,  for  the  moments  of  all  transits  which  it  is 
usually  desirable  to  observe  over  the  meridian  of  Washington.  The  columns  following 
the  dates  give  the  Washington  mean  times  of  these  transits. 

FART  ///—PHENOMENA. 

This  part  gives  the  dates  of  the  principal  astronomical  phenomena  of  the  year,  expressed 
,in  Washington  mean  time,  except  in  the  case  of  the  eclipses  and  the  data  for  the  rings 
of  Saturn,  which  are  expressed  in  Greenwich  mean  time. 

Pages  436-440  contain  all  necessary  data  respecting  the  solar  and  lunar  eclipses  which 
occur  during  the  year. 

The  eclipse-elements  are  given  for  the  moment  of  conjunction  of  the  Sun  and  Moon  in 
right  ascension,  but  the  subsequent  tables  and  results  are  computed  from  the  exact  posi- 
tions of  these  bodies  at  the  several  instants  referred  to.  The  times  and  angles  designated 
as  the  circumstances  of  a  lunar  eclipse  remain  the  same  throughout  all  parts  of  the  earth, 
and  require  no  explanation  beyond  a  mere  statement  of  the  fact  that  in  computing  them 
the  geometrical  diameter  of  the  Earth's  shadow  has  been  augmented  in  the  proportion  of 
51:50.  The  principal  circumstances  of  each  total  and  annular  solar  eclipse  are  stated  on 
five  lines,  as  follows: — 

The  line  entitled  Eclipse  begins  gives  the  Greenwich  mean  time  at  which  the  Moon's 
penumbra  first  touches  the  Earth,  together  with  the  latitude  and  longitude  of  the  point  of 
contact. 

The  line  entitled  Central  eclipse  begins  gives  the  time  when  the  axis  of  the  Moon's  shadow 
first  touches  the  Earth,  and  the  latitude  and  longitude  of  the  point  of  contact  follow. 

The  line  entitled  Central  eclipse  at  noon  gives  the  time  when  the  axes  of  the  Earth  and 
of  the  shadow  cone  lie  in  the  same  plane.  The  latitude  and  longitude  of  the  point  where 
the  axis  of  the  shadow  cone  then  cuts  the  Earth's  surface  follow,  and  there  the  eclipse  will 
be  central  and  the  Sun  will  be  exactly  on  the  meridian. 

The  lines  entitled  Central  eclipse  ends  and  Eclipse  ends  give  respectively  the  times  when 
and  the  localities  where  these  events  occur,  the  phenomena  being  the  converse  of  those 
denoted  by  the  similar  phrases  for  the  beginning. 

In  the  case  of  partial  solar  eclipses  the  axis  of  the  Moon's  shadow  does  not  come  into 
contact  with  the  Earth,  and  the  three  lines  entitled,  respectively,  Central  eclipse  begins, 
Central  eclipse  at  noon,  and  Central  eclipse  ends  are  replaced  by  a  single  line  entitled  Greatest 
eclipse,  whereon  are  given  the  time  when  and  the  latitude  and  longitude  where  the  eclipse 
attains  its  greatest  magnitude.  The  latter  phenomenon  necessarily  occurs  with  the  Sun 
in  the  horizon. 

Maps  of  the  Eclipses. — The  regions  in  which  each  eclipse  is  visible  are  shown  upon  the 
map  relating  to  it,  from  which  may  be  taken  approximately,  for  any  place,  both  the  times  of 
the  beginning  and  ending  of  the  eclipse  and  its  magnitude.  The  dotted  curves  show  the 
outlines  of  the  shadow  for  each  hour  of  Greenwich  mean  time,  and  therefore  pass  through 
all  places  where  the  eclipse  begins  or  ends  at  the  hour  indicated.  To  find  the  instant  of 
beginning  at  any  place,  we  determine  by  inspection  between  what  pair  of  these  curved  lines 
the  place  is  situated.  The  eclipse  will  then  begin  between  the  corresponding  hours  of 
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Gijeenwich  mean  time;  and  the  fraction  of  the  hour  may  be  determined  by  dividing  the  hour 
in  the  same  proportion  as  the  space  representing  it  on  the  map  is  divided  by  the  place  in 
question.  This  division  may  be  made  a  little  more  exact  by  allowing  for  the  changes  in 
the  spaces  as  indicated  by  their  varying  width.  The  Greenwich  mean  time  thus  found  must 
be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  times  at  which  the  eclipse  of  1903,  September 
20,  begins  and  ends  at  the  place  whose  latitude  is  40°  S.,  and  whose  longitude  is  80°  E. 

For  the  beginning  we  compare  the  distance  of  the  place  from  the  curves  of  15**  and 
1 6'*  and  find  it  to  correspond  to  about  5  minutes  from  the  former,  thus  giving  for  the 
approximate  time  of  beginning  15^  05™;  for  the  end  we  compare  the  distance  of  the  place 
from  the  curves  of  17**  and  18**  and  find  it  to  be  about  33  minutes  from  the  former,  thus 
giving  for.  the  approximate  time  of  ending  17**  33",  and  both  of  these  results  are  probably 
correct  to  within  3  or  4  minutes.    Changing  to  local  mean  time  we  shall  have — 

Beginning.  Ending.  ^ 

d       b       m  d       h      m 

.        Greenwich  mean  time  September        20     15     05  20     17     33 

Longitude  east  5     20  5     20 

Local  mean  time  September        20    20    25  20    22     53 

In  the  case  of  total  and  annular  eclipses,  a  fair  estimate  of  the  magnitude  of  the  eclipse 
at  any  place  may  be  obtained  from  the  position  thereof  relatively  to  the  central  line  and 
to  the  limit.  On  the  central  line,  the  eclipse  is  annular  or  total,  while  between  the  central 
line  and  the  limit  the  maximum  magnitude  of  the  eclipse  is  given  by  the  quotient  of  the  dis- 
tance of  the  place  from  the  limit  divided  by  the  distance  of  the  central  line  from  the  limit; 
the  measurements  being  made  upon  a  line  drawn  through  the  place,  perpendicularly  to  the 
central  line. 

More  Accurate  Computations. — A  more  accurate  determination  of  the  phases,  as  visible  at 
any  point  of  the  Earth's  surface,  may  be  obtained  from  the  Besselian  elements  which  are  given 
for  every  ten  minutes  of  Greenwich  mean  time.     Their  geometric  signification  is  as  follows: 

Let  us  imagine  a  plane  passing  through  the  center  of  the  Earth,  perpendicular  to  the  right 
line  joining  the  centers  of  the  Sun  and  Moon.  This  latter  line  is  the  axis  of  the  Moon's 
shadow,  and  the  plane  is  called  the  fundamental  plane  or  plane  of  xy.  We  take  the  inter- 
section of  this  plane  with  that  of  the  Earth's  equator  as  the  axis  of  x,  and  the  center  of 
the  Earth  as  the  origin  of  co-ordinates.  The  axis  of  y  is  perpendicular  to  that  of  x,  and 
directed  toward  the  north;  x  and  y  are  then  the  co-ordinates  of  the  point  in  which  the  axis 
of  the  shadow  intersects  the  fundamental  plane,  and  they  are  here  expressed  in  terms  of 
the  Earth's  equatorial  radius  as  unity.  The  angle  //,  of  which  the  sine  and  cosine  are  both 
given,  is  the  declination  of  that  point  of  the  celestial  sphere  toward  which  the  axis  of  the 
shadow  is  directed;  or,  in  other  words,  it  is  the  declination  of  the  center  of  the  Sun  as  seen 
from  the  center  of  the  Moon.  The  angle  fi  is  the  Greenwich  hour  angle  of  this  same  point 
of  the  celestial  sphere. 

The  quantities  /j  and  I2  are  the  radii  of  the  shadow-cones  upon  the  fundamental  plane, 
/]  corresponding  to  the  penumbra,  and  I2  to  the  umbra,  or  annulus.  The  notation  is  that 
of  Chauvenet's  Spherical  and  Practical  Astronomy,  in  which  1%  is  regarded  as  positive  for 
an  annular,  and  negative  for  a  total  eclipse. 

The  angles  /i  and/2>  the  tangents  of  which  are  given,  are  the  angles  which  the  elements 
of  the  respective  shadow-cones  make  with  the  axis  of  the  shadow;  or,  they  are  the  semi- 
angles  of  the  two  cones. 

In  order  to  facilitate  interpolation  to  any  required  moment,  the  logarithms  of  x\  y*  and  //, 
which  are  the  changes  of  ^,  v,  and  /i,  in  one  minute  of  time,  are  given  at  the  bottom  of  the  table. 

The  method  of  computing  an  eclipse  from  its  Besselian  elements  is  based  on  the  fact  that 
at  the  moments  of  beginning  and  ending  the  distance  of  the  observer  from  the  axis  of  the 
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shadow  or  penumbra  is  equal  to  the  radius  of  the  latter  ^t  the  point  of  observation.  To 
find  this  distance  and  radius  we  proceed  as  follows: — 

(i)  The  co-ordinates  of  the  observer,  ^,  iy,  and  C,  together  with  their  variations  in  one 
minute,  are  computed  for  some  assumed  moment  of  Greenwich  mean  time,  as  near  as 
practicable  to  the  true  time  of  the  required  phase. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow,  together  with  their  variations  in 
one  minute,  are  taken  for  the  same  moment  from  the  tables  of  elements. 

{3)  From*(i)  and  (2)  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the 
shadow  are  found. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane 
equal  to  that  of  the  observer  is  also  computed. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formulae  and  directions  for  the  several  steps  in  the  computation  are  as  follows: — 

~  (i)  Find  p  cos  ^*  and  p  sin  ^',  which  are  the  geocentric  co-ordinates  of  the  station  referred 

to  the  Earth's  equator,  'p  being  the  distance  from  the  center  of  the  Earth,  and  ^'  the 

geocentric  latitude.     These  co-ordinates  may  be  obtained  from  geodetic  tables,  or  may  be 

computed  from  the  following  table  based  on  Clarke's  spheroid  of  1866,  by  the  formulae 

p  cos  tp*  -=.  F  cos  ip 

,       sin  v> 
p  sin  f  =     ^ 

f  being,  as  usual,  the  geographic  latitude. 

Table  for  Computing  the  Geocentric  Co-ordinates  of  a  Place, 
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0.00086 
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0.00138 
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0.00146    ' 

0.00147 
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0.00291    J 
0.00285 
0.00278   ^ 
0.00269   ' 
0.00258   *' 

0-00247   " 
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0.00221 

0.00209   " 

0.00196   '^ 
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^   10 
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For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table  of  elements 
the  values  of  sin  //,  cos  d^  and  p..  Then  with  X  for  the  longitude  west  from  Greenwich,  the 
co-ordinates  of  the  observer  will  be — 


$  =  /o  cos  if^  sin  (/£  —  X) 
yi  -=  p  sin  if'  cos  d  —  p  cos  ^'  sin  d  cos  (;i 
C  =  />  sin  fp*  sin  d-\-  p  cos  ^'  cos  d  cos  {^t 
and  their  variations  in  one  minute  of  mean  time  will  be — 

^'  =r  [7.63992]  p  cos  ^p'  cos  (fl  —  k) 
y{  =  [7.63992]  p  COS  ^'  sin  d  sin  {pl  —  X) 
^  C'  is  not  needed. 
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(2)  For  the  same  assumed  moment  of  Greenwich  mean  time,  take  from  the  tables  of 
elements  the  co-ordinates  x  and  y  of  the  axis  of  the  shadow  together  with  their  varia- 
tions for  one  minute,  which  are  equal  to  one-tenth  of  the  differences  of  two  consecutive 
numbers.  These  variations  are  represented  by  x'  and  y,  and  their  logarithms  are  given 
beneath  the  tables  of  x  and  y. 

(3)  The  distance  m  and  position-angle  Af  of  the  axis  of  the  shadow  relatively  to  the 
observer,  and  the  relative  motions,  n  and  JV,  are  computed  by  the  formulae— 

m  sin  Af  ^  X  —  ^ 
m  cos  Af  =  y  —  r^ 

n  sin  JV  =  x'—  ^^ 

n  cos  N  =^  y  —  rf 

(4)  Both  for  the  shadow  and  for  the  penumbra,  the  radius  L  at  the  distance  C  from  the 
fundamental  plane  is  computed  by  the  formula 

Z  =  /  —  :  tan  / 

/  and  /  being  found  from  the  table  of  elements,  and  C  computed  in  (i). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  ending  of  the 
eclipse,  we  shall  have 

fw  =  Z 

But,  as  this  condition  will  rarely  be  fulfilled  on  a  first  trial,  a  correction  r  to  the  assumed 
time  is  computed  thus:  Find  the  angle  ip  from  the  equation, 

,        m  sin  (Af — N) 
sm  4'  = K — '- — — 

There  will  be  two  values  for  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in 
the  second  quadrant  when  sin  0  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth 
quadrant  when  sin  0  is  negative ;  but  simplicity  will  be  gained  by  taking  only  that  value 
of  ^  for  which  cos  tp  is  positive.  This  value  lies  between  the  limits  -|-  90**  and  —  90^. 
The  correction  r  to  the  assumed  time  of  beginning  or  ending  of  the  eclipse  will  then  be 
found  in  minutes,  from — 

m  cos  [Af — N)        L  cos  ip 
n  '         n 

where  the  double  sign  is  to  be  taken  negative  for  the  beginning  and  positive  for  the  endiqg. 

However,  one  such  pair  of  values  of  r  cannot  give  the  times  of  both  beginning  and  ending 
with  accuracy.  To  attain  that,  we  must  commence  the  computation  by  assuming  two 
times,  one  near  the  beginning,  and  the  other  near  the  ending  of  the  eclipse ;  both  of  which 
may  be  derived  from  the  chart  with  sufficient  exactness.  The  computation  for  the  first 
assumed  time  will  give  a  small  value  of  r  which,  when  applied  to  the  assumed  time,  will 
give  the  beginning  of  the  eclipse  nearly  correctly,  and  a  large  value  which  will  give  an 
inaccurate  time  of  ending.  Similarly  the  computation  for  the  second  assumed  time  will 
give  a  small  and  nearly  correct  value  of  t,  for  finding  the  time  of  ending,  and  a  large  and 
inaccurate  negative  value  for  finding  the  time  of  beginning.  We  shall  thus  deduce  two 
times  of  each  phase,  only  one  of  which  is  to  be  regarded  as  approximately  correct. 

The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  those 
originally  assumed,  and  the  whole  computation  may  be  repeated,  thus  leading  to  a  pair  of 
values  of  r,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computa- 
tion will  in  general  be  advisable,  to  guard  against  accidental  numerical  errors,  but  a  second 
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approximation  may  be  obtained  without  it,  by  finding  a  corrected  value  of  r  in  accordance 
with  the  formulae — 

^r  =  zp  "  (^^+  [53100]  ^  COS  ^  _  [4.9788]  T^        .     (^      ^)  ,      eos  jN  T  0)] 

To  =  r  +  ^T 

where  the  double  signs  are  to  be  taken  negative  for  the  beginning  of  the  eclipse  and 
positive  for  the  ending.  /'  is  the  variation  of  /  for  one  minute  of  time,  and  its  numerical 
value  can  be  taken  by  inspection  from  the  table  of  Besselian  elements. 

If  the  resulting  values  of  to  are  not  greater  than  fifteen  minutes,  the  corrected  times  of 
contact  thus  obtained  will  be  theoretically  exact  within  less  than  a  second,  but  the  uncer- 
tainties of  the  solar  and  lunar  tables  are  such  that  an  unavoidable  error  of  several  seconds 
may  exist  in  the  prediction.  To  guard  against  numerical  mistakes  it  is  better,  after 
making  this  final  correction,  to  repeat  the  computations  so  far  as  to  obtain  new  values  of 
m  and  Z  for  the  corrected  times.  If  these  two  quantities  agree  within  a  unit  of  the  fourth 
place  of  decimals,  the  times  employed  are  generally  correct  within  a  second  of  time.  If 
they  differ  too  widely,  the  computer  must  use  his  own  judgment  as  to  making  further  cor- 
rections and  computations. 

Position-angle  of  Point  of  Contact, — The  position-angle  P,  of  the  point  of  contact,  reckoned 
from  the  north  point  of  the  Sun's  limb  toward  the  east,  is  found  by  the  formula 

P  •=  JV  —  iff  :iz  180®  for  the  beginning, 
P  =  N  -\-  fp  for  the  ending, 

it  being  assumed  that,  in  each  case,  the  value  of  ^  is  taken  between  the  limits  ^  90^. 

Computation  of  the  Solar  Eclipse  of  ipoj,  March  28^  for  Peking. 

The  position  of  Peking  is — 

Latitude,       ^  =    +  39     54     36 
Longitude,    /I  =    — 116     27     00 

and  its  geocentric  co-ordinates  are — 

p  sin  fp*  =  9.80491 
p  cos  ip*  =  9.88544 

From  the  Eclipse  Charts  we  find  the  approximate  times  of  the  phases  to  be — 
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Ending 

d       h      m 
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28    14    10 

• 
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^ 
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Bagiamng. 

Bndiog. 

m 

Time,  T,       March  28 
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m 
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Ci 
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P 
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Greenwich  Mean  Time,  T, 
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No  correction  is  necessary,  since  the  assumed  times  differ  very  little  from  the  computed 
ones. 

Therefore  we  have — 

Beginning  of  the  eclipse,  March  28*  19*^  23-  22.9- )  ^^^^  j^^^  ^^^^ 
End  of  the  eclipse,  "         28    21    58     13.8  J 


constant 
Angle  of  position:  P 
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Ending, 
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57  28.0 
o  09.0 


255  06.1  57  28.0 

from  the  north  point  of  the  Sun's  disk  toward  the  east  for  direct  image. 

Moon's  Phases,  Libration,  etc, — Page  441  gives  the  Washington  mean  times  of  the 
Moon's  phases,  apogee,  perigee  and  greatest  libration,  together  with  the  formulae  for  find- 
ing the  libration  in  longitude  and  latitude  whenever  required. 

Mean  Places  of  Stars  Occulted  During  the  Year, — Pages  442-445  contain,  for  the  year 
1903,  the  adopted  mean  places  and  annual  proper  motions,  applicable  to  Struve's  preces- 
sion, of  such  stars  as  will  be  occulted  by  the  Moon,  but  are  not  included  in  the  list  given 
on  pages  304  to  311.  These  additional  stars  are  necessary  in  order  to  provide  each  month 
a  sufficient  number  brighter  than  the  7.55  magnitude  which  will  be  occulted  at  a  distance 
of  more  than  25°  from  the  Sun. 

Elements  of  Occultations. — Pages  446-476  give  the  elements  for  the  prediction  of  the 
times  of  occultations  of  stars  and  planets  by  the  Moon  during  the  current  year.  The  sys- 
tem of  co-ordinates  employed  is  similar  to  that  already  described  for  eclipses,  the  funda- 
mental plane  passing  through  the  center  of  the  Earth,  and  being  taken  perpendicular 
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(2)  For  the  same  assumed  moment  of  Greenwich  mean  time,  take  from  the  tables  of 
elements  the  co-ordinates  x  and  y  of  the  axis  of  the  shadow  together  with  their  varia- 
tions for  one  minute,  which  are  equal  to  one-tenth  of  the  differences  of  two  consecutive 
numbers.  These  variations  are  represented  by  x'  and  y,  and  their  logarithms  are  given 
beneath  the  tables  of  x  and  y. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relatively  to  the 
observer,  and  the  relative  motions,  n  and  N,  are  computed  by  the  formulae— 

m  sin  M  =  X  ^  ^ 
m  cos  M  =.  y  —  r^ 

«  sin  iV  =  ^'—  ^' 

n  cos  iV  =  y  —  Tj' 

(4)  Both  for  the  shadow  and  for  the  penumbra,  the  radius  L  at  the  distance  C  from  the 
fundamental  plane  is  computed  by  the  formula 

Z  =  /  —  :  tan  / 

/  and  /  being  found  from  the  table  of  elements,  and  C  computed  in  (i). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  ending  of  the 
eclipse,  we  shall  have 

m  =  Z 

But,  as  this  condition  will  rarely  be  fulfilled  on  a  first  trial,  a  correction  r  to  the  assumed 
time  is  computed  thus:  Find  the  angle  ^  from  the  equation, 

,        m  sin  (M  —  N\ 

There  will  be  two  values  for  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in 
the  second  quadrant  when  sin  ^  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth 
quadrant  when  sin  ^  is  negative ;  but  simplicity  will  be  gained  by  taking  only  that  value 
of  iff  for  which  cos  0  is  positive.  This  value  lies  between  the  limits  +  90*^  2iiid  —  90**. 
The  correction  r  to  the  assumed  time  of  beginning  or  ending  of  the  eclipse  will  then  be 
found  in  minutes,  from — 

m  cos  {M  —  N)        L  cos  0 


n 


where  the  double  sign  is  to  be  taken  negative  for  the  beginning  and  positive  for  the  endiqg. 

However,  one  such  pair  of  values  of  r  cannot  give  the  times  of  both  beginning  and  ending 
with  accuracy.  To  attain  that,  we  must  commence  the  computation  by  assuming  two 
times,  one  near  the  beginning,  and  the  other  near  the  ending  of  the  eclipse ;  both  of  which 
may  be  derived  from  the  chart  with  sufficient  exactness.  The  computation  for  the  first 
assumed  time  will  give  a  small  value  of  r  which,  when  applied  to  the  assumed  time,  will 
give  the  beginning  of  the  eclipse  nearly  correctly,  and  a  large  value  which  will  give  an 
inaccurate  time  of  ending.  Similarly  the  computation  for  the  second  assumed  time  will 
give  a  small  and  nearly  correct  value  of  r,  for  finding  the  time  of  ending,  and  a  large  and 
inaccurate  negative  value  for  finding  the  time  of  beginning.  We  shall  thus  deduce  two 
times  of  each  phase,  only  one  of  which  is  to  be  regarded  as  approximately  correct. 

The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  those 
originally  assumed,  and  the  whole  computation  may  be  repeated,  thus  leading  to  a  pair  of 
values  of  r,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  ^e  computa- 
tion will  in  general  be  advisable,  to  guard  against  accidental  numerical  errors,  but  a  second 
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approximation  may  be  obtained  without  it,  by  finding  a  corrected  value  of  r  in  accordance 
with  the  formulae — 

To  =  T  +  dr 

where  the  double  signs  are  to  be  taken  negative  for  the  beginning  of  the  eclipse  and 
positive  for  the  ending.  /'  is  the  variation  of  /  for  one  minute  of  time,  and  its  numerical 
value  can  be  taken  by  inspection  from  the  table  of  Besselian  elements. 

If  the  resulting  values  of  tq  are  not  greater  than  fifteen  minutes,  the  corrected  times  of 
contact  thus  obtained  will  be  theoretically  exact  within  less  than  a  second,  but  the  uncer- 
tainties of  the  solar  and  lunar  tables  are  such  that  an  unavoidable  error  of  several  seconds 
may  exist  in  the  prediction.  To  guard  against  numerical  mistakes  it  is  better,  after 
making  this  final  correction,  to  repeat  the  computations  so  far  as  to  obtain  new  values  of 
m  and  Z  for  the  corrected  times.  If  these  two  quantities  agree  within  a  unit  of  the  fourth 
place  of  decimals,  the  times  employed  are  generally  correct  within  a  second  of  time.  If 
they  differ  too  widely,  the  computer  must  use  his  own  judgment  as  to  making  further  cor- 
rections and  computations. 

Position-angle  of  Point  of  Contact. — The  position-angle  jP,  of  the  point  of  contact,  reckoned 
from  the  north  point  of  the  Sun's  limb  toward  the  east,  is  found  by  the  formula 

P  =i  N  —  (p  ^  1 80**  for  the  beginning, 
P  =:  N+  4f  for  the  ending, 

it  being  assumed  that,  in  each  case,  the  value  of  t*f  is  taken  between  the  limits  it  90^. 

Computation  of  the  Solar  Eclipse  of  1903 ^  March  28,  for  Peking. 

The  position  of  Peking  is — 

Latitude,      ^  =    -f  39     54     36 
Longitude,    ^=    — 116     27     00 

and  its  geocentric  co-ordinates  are — 

P  sin  ^'  =  9.80491 
P  cos  ^'  ss  9.88544 

From  the  Eclipse  Charts  we  find  the  approximate  times  of  the  phases  to  be — 


Beginning  March 
Ending 


m 


d       h 
28    II    40 

28    14    10 


( 


Greenwich  Mean  Time,  T,       March  28 

A* 

X 

P  cos  ^ 
sin  ifi—X) 

loge 

p  sin  f ' 
cos  d 

EPH  1903 


Greenwich  Mean  Time. 

BeKinninK. 
lib  40" 

o     I  m 

173  40  06 

-116  27  00 

290  07  06 

9.88544 

9.97266  n 

—  m 

9.85810  #r 

—  0.72127 
9.80491 

999947 

9.80438 


Boding. 
14**    10" 

211    10   48 
— 116   27   00 

327  37  48 
9.88544 

9.72867  n 

9.61411  n 

—  0.41 1 25 
9.80491 

999946 

9.80437 


572  THE  AMEBIOAN  EPHEMEBIS. 

to  the  line  joining  the  star  and  the  center  of  the  Moon,  but  the  cone  circumscribing 
the  Moon  and  star  is  regarded  as  a  cylinder  which  intercepts  the  fundamental  plane  in  a 
circle  having  the  same  linear  diameter  as  the  Moon. 

In  the  columns  referring  to  the  star,  those  headed  Red' ns  from  1903,0  give  the  quantities 
necessary  to  reduce  the  mean  place  of  the  star  at  the  beginning  of  1903  to  its  apparent 
place  at  the  time  of  occultation.     These^  reductions  are  sufficiently  accurate  to  be  definitive. 

Under  the  general  head,  At  Conjunction  in  R.  A,,  are  five  columns  giving  certain 
quantities  for  the  moment  of  geocentric  conjunction  of  the  Moon  and  star  in  right  ascen- 
sion, as  follows: — 

The  Washington  Mean  Time  is  the  moment,  Ty  at  which  the  two  bodies  are  in  geocentric 
conjunction  in  right  ascension.  At  that  moment  the  co-ordinate*  jc  of  the  axis  of  the  cylin- 
der on  the  fundamental  plane  has  the  value  zero.  The  column  Hour  Angle ^  H^  gives  the 
common  geocentric  hour-angle  of  the  Moon  and  star  at  the  same  moment,  expressed  in 
sidereal  time  and  counted  from  the  meridian  of  Washington — positive  toward  the  west  and 
negative  toward  the  east.  Column  Y  gives  the  co-ordinate  y  of  the  axis  of  the  cylinder 
upon  the  fundamental  plane  at  the  same  moment.  Columns  x*  and  y*  give  the  variations 
of  X  and  y  in  one  hour  of  mean  time.  The  linear  unit  in  these  columns  is  the  Earth*s 
.  equatorial  radius.  The  limiting  parallels,  north  and  south,  show  the  extreme  limits  of 
latitude  within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of  a 
star  relatively  to  the  limb  of  the  Moon  may  be  computed  for  any  part  of  the  Earth  by  a 
method  nearly  the  same  as  that  already  explained  for  computing  eclipses,  but  somewhat 
more  simple.  • 

Prediction  of  Occultations  for  a  Given  Place, — ^When  it  is  desired  to  predict  the  circum- 
stances of  one  or  more  occultations  at  any  place,  the  first  step  will  be  to  select  them  from 
the  general  list  given  in  the  Ephemeris.     The  conditions  of  visibility  are  : — 

1.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the  place. 

2.  The  quantity  H—  X,  taken  without  regard  to  sign,  must  be  less  than  the  semi-diurnal  arc 
of  the  star  by  at  least  one  hour.  On  very  rare  occasions  an  emersion  might  be  seen  in  the  east, 
or  an  immersion  in  the  west,  when  this  difference  is  a  few  minutes  less  than  an  hour. 

3.  The  Sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean 
time  T  —  X,  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time! 

When  many  occultations  are  to  be  selected,  the  most  convenient  course  will  be  to  write 
the  value  of  —A  on  the  bottom  of  a  slip  of  paper,  and  in  passing  through  the  list  of  occulta- 
tions, to  pause  over  each  one  for  which  condition  ( i )  is  fulfilled,  and  examine  by  means  of  the 
slip  whether  conditions  (2)  and  (3)  are  also  fulfilled.  If  either  fails,  the  computer  passes  on. 
Sometimes  it  will  be  difficult  to  determine  whether  If — X  or  T — X  falls  within  the  limits; 
and  in  such  cases  the  computer  may  mark  the  occultation  for  trial  and  leave  the  decision 
for  the  subsequent  operations.  The  whole  list  can  be  gone  over  in  less  than  a  day,  and 
it  will  probably  be  found  that  about  one-tenth  of  the  occultations  are  marked  for  trial. 

The  next  step  will  be  to  compute  the  local  times  of  immersion  and  emersion  from  the 
elements,  and  to  that  end  let — 

T'^the  instant  of  geocentric  conjunction  of  Moon  and  star  in  right  ascension,  ex- 
pressed in  Washington  mean  solar  time; 
If  =  the  Washington  west  hour-angle  of  the  two  bodies  at  that  moment,  expressed 
in  sidereal  time; 
A=the  longitude  west  of  Washington; 
Ao=If—X=the  local  sidereal  hour-angle  of  the  star  at  the  instant  T; 
d=the  star's  declination. 
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The  procedure  for  each  occultation  will  then  be  as  follows: 

(i)  The  geocentric  co-ordinates  of  the  place,  p  sin  <p'  and  p  cos  f',  are  to  be  computed 
by  the  formulae  and  table  given  in  connection  with  eclipses  on  page  567. 

The  next  step  will  be  to  find  the  approximate  instant  of  apparent  conjunction  of  the 
Moon  and  star  as  seen  from  the  place,  and  that  may  be  deduced  from  the  time  of  geocen- 
tric conjunction  by  the  application  of  an  approximate  correction  taken  from  Mr.  Downes's 
table,  printed  in  the  volumes  of  the  American  Ephemeris  for  1882  to  1899.  This  correction 
must  be  reckoned  in  mean  solar  hours,  and  will  be  designated  by  the  symbol  /.  It  will  have 
the  same  sign  as  h^^ 

When  DowNEs's  table  is  not  available,  the  correction   may  be   computed  from   the 

formulae, 

So=  p  cos  f '  sin  ^o 

f '  s=  [9.419a]  cos  -^  ^o 

t  = 


x'  -  ^' 

By  applying  /  to  the  Washington  mean  time  of  geocentric  conjunction,  as  given  with 
the  elements,  we  shall  have  the  Washington  mean  time  of  local  conjunction  within  a  few 
minutes. 

(2)  Compute  for  the  instant  T-\- 1  the  following  quantities,  in  which  /©  is  the  sidereal 
equivalent  of  the  mean  time  interval  t: 

^  =z  pcos  y>'  sin  (^„  +  /o) 

Tfi  s=  p  sin  f '  cos  d  —  p  cos  y>'  sin  d  cos  (^o  +  ^o)  =  'yi  —  'y* 

^'  =  [9.4192]  p  cos  v>'  cos  {Ao  -f  /o) 

7^'  =  [9.4192]  p  cos  ^'  sin  d  sin  (^o  +  'o)  =  [94192]  ^  sin  d 

X  =zx't 

y  =  r+y/ 

Compute  also  m,  M,  tty  N,  and  (p  from  the  equations 

m  sin  M  =z  X  —  ^ 
M  cos  M  ^  y  —  Tj 

n  sin  N  =z  x'  —  ^* 
n  cos  N  ^=z  y  —  if 
sin  v''   =  [0-5646]  fn  sin  (M  —  N) 

ip  being  taken  between  the  limits  i  90°.     Finally  compute 

[1.7782]^         , ,_       -_,       [1.2135] 

r  =^  —  ^  —'—  -^  -  cos  (M  —  N)  :f  ^ ^^  cos  0 

fi  ft 

*'■  =  ^^i  f'*  ''°^  (^  T  ^')  -  ^  sin  (N  ^  ^)] 

where  the  double  signs  are  to  be  taken  negative  for  an  immersion  and  positive  for  an  emer- 
sion.  Both  r  and  dr  thus  have  two  values,  which  are  expressed  in  minutes  of  time,  and  in 
order  to  distinguish  them  let  those  pertaining  to  immersion  be  designated  respectively  r' 
and  dr',  while  those  pertaining  to  emersion  are  designated  r"  and  dr".  We  then  have  for 
the  Washington  mean  times  of  the  phases 

Instant  of  immersion  =  T  -\-  t  -\-  r*  -\-  dr* 
Instant  of  emersion     =  7^  +  /  -f  r"  -f  dr" 

These  expressions  are  practically  exact,  but  the  corrections  dr  seldom  amount  to  so 

much  as  1.5  minutes,  and  whenever  an  inaccuracy  of  that  magnitude  is  permissible  they 

may  be  omitted.     As  a  check  upon  the  results,  it  will  be  advisable  to  compute  f,  17,  x,  and 
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to  the  line  joining  the  star  and  the  center  of  the  Moon,  but  the  cone  circumscribing 
the  Moon  and  star  is  regarded  as  a  cylinder  which  intercepts  the  fundamental  plane  in  a 
circle  having  the  same  linear  diameter  as  the  Moon. 

In  the  columns  referring  to  the  star,  those  headed  Red'' ns  from  1903.0  give  the  quantities 
necessary  to  reduce  the  mean  place  of  the  star  at  the  beginning  of  1903  to  its  apparent 
place  at  the  time  of  occultation.     These^  reductions  are  sufficiently  accurate  to  be  definitive. 

Under  the  general  head,  At  Conjunction  in  R,  A,,  are  five  columns  giving  certain 
quantities  for  the  moment  of  geocentric  conjunction  of  the  Moon  and  star  in  right  ascen- 
sion, as  follows: — 

The  Washington  Mean  Time  is  the  moment,/',  at  which  the  two  bodies  are  in  geocentric 
conjunction  in  right  ascension.  At  that  moment  the  co-ordinate  ^  of  the  axis  of  the  cylin- 
der on  the  fundamental  plane  has  the  value  zero.  The  column  Hour  Angie^  /T,  gives  the 
common  geocentric  hour-angle  of  the  Moon  and  star  at  the  same  moment,  expressed  in 
sidereal  time  and  counted  from  the  meridian  of  Washington — positive  toward  the  west  and 
negative  toward  the  east.  Column  Y  gives  the  co-ordinate  y  of  the  axis  of  the  cylinder 
upon  the  fundamental  plane  at  the  same  moment.  Columns  x'  andy  give  the  variations 
of  X  and  y  in  one  hour  of  mean  time.  The  linear  unit  in  these  columns  is  the  Earth's 
equatorial  radius.  The  limiting  parallels,  north  and  south,  show  the  extreme  limits  of 
latitude  within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of  a 
star  relatively  to  the  limb  of  the  Moon  may  be  computed  for  any  part  of  the  Earth  by  a 
method  nearly  the  same  as  that  already  explained  for  computing  eclipses,  but  somewhat 
more  simple.  • 

Prediction  of  Occult  at  ions  for  a  Given  Place. — When  it  is  desired  to  predict  the  circum- 
stances of  one  or  more  occultations  at  any  place,  the  first  step  will  be  to  select  them  from 
the  general  list  given  in  the  Ephemeris.     The  conditions  of  visibility  are  : — 

1.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the  place. 

2.  The  quantity  ff^  X,  taken  without  regard  to  sign,  must  be  less  than  the  semi-diurnal  arc 
of  the  star  by  at  least  one  hour.  On  very  rare  occasions  an  emersion  might  be  seen  in  the  east, 
or  an  immersion  in  the  west,  when  this  difference  is  a  few  minutes  less  than  an  hour. 

3.  The  Sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean 
time  T  —  Xf  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time) 

When  many  occultations  are  to  be  selected,  the  most  convenient  course  will  be  to  write 
the  value  of  —  il  on  the  bottom  of  a  slip  of  paper,  and  in  passing  through  the  list  of  occulta- 
tions, to  pause  over  each  one  for  which  condition  (i)  is  fulfilled,  and  examine  by  means  of  the 
slip  whether  conditions  (2)  and  (3)  are  also  fulfilled.  If  either  fails,  the  computer  passes  on. 
Sometimes  it  will  be  difficult  to  determine  whether  // — X  or  T — X  falls  within  the  limits; 
and  in  such  cases  the  computer  may  mark  the  occultation  for  trial  and  leave  the  decision 
for  the  subsequent  operations.  The  whole  list  can  be  gone  over  in  less  than  a  day,  and 
it  will  probably  be  found  that  about  one-tenth  of  the  occultations  are  marked  for  trial. 

The  next  step  will  be  to  compute  the  local  times  of  immersion  and  emersion  from  the 
elements,  and  to  that  end  let — 

7'=  the  instant  of  geocentric  conjunction  of  Moon  and  star  in  right  ascension,  ex- 
pressed in  Washington  mean  solar  time; 
J/=the  Washington  west  hour-angle  of  the  two  bodies  at  that  moment,  expressed 
in  sidereal  time; 
A=the  longitude  west  of  Washington; 
^0=-^— ^=the  local  sidereal  hour-angle  of  the  star  at  the  instant  T; 
d=the  star's  declination. 
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The  procedure  for  each  occultation  will  then  be  as  follows: 

(i)  The  geocentric  co-ordinates  of  the  place,  p  sin  /  and  p  cos  f',  are  to  be  computed 
by  the  formulae  and  table  given  in  connection  with  eclipses  on  page  567. 

The  next  step  will  be  to  find  the  approximate  instant  of  apparent  conjunction  of  the 
Moon  and  star  as  seen  from  the  place,  and  that  may  be  deduced  from  the  time  of  geocen- 
tric conjunction  by  the  application  of  an  approximate  correction  taken  from  Mr.  Downes's 
table,  printed  in  the  volumes  of  the  American  Ephemeris  for  1882  to  1899.  This  correction 
must  be  reckoned  in  mean  solar  hours,  and  will  be  designated  by  the  symbol  /.     It  will  have 

the  same  sign  as  h^ 

When  DowNEs's  table  is  not  available,  the  correction   may  be  computed  from   the 

formulae, 

io^  P  cos  /  sin  h^ 

A 

P  ta  [9.419a]  cos  Y^o 

t 
t    s= 


jc'  -  e' 


By  applying  /  to  the  Washington  mean  time  of  geocentric  conjunction,  as  given  with 
the  elements,  we  shall  have  the  Washington  mean  time  of  local  conjunction  within  a  few 
minutes. 

(2)  Compute  for  the  instant  7"+  ^  the  following  quantities,  in  which  t^  is  the  sidereal 
equivalent  of  the  mean  time  interval  /.* 

^  =  />  cos  f '  sin  (Ao  +  M 

19   =s  />  sin  ^'  cos  ^  —  p  cos  f'  sin  d  cos  {h^  +  ^o)  =  'yi  —  7« 

^*  s=  [9.4192]  p  cos  ^'  cos  (^o  +  M 

i{  =  [9.4192]  p  cos  f '  sin  ^  sin  (^o  +  O  ^  [9'4i92]  ^  s^i^  ^ 

y  =  K+y/ 
Compute  also  m,  M^  n,  N,  and  ^^  from  the  equations 

m  sin  ilT  =  ic  —  ^ 

m  cos  M  '=z  y  —  t^ 
n  sin  N  ^^  3C^  —  ^' 
n  cos  N  ^s=.  y  —  rl 
sin  v''   =  [0-5646]  fn  sin  {M  —  iV) 

ip  being  taken  between  the  limits  ^  90^.     Finally  compute 

fi.7782]w         , , _       ,_,       fi.21351 

T  =s  —  *  -  '     -*     cos  {M  ^  N)-^  ^ ^^  cos  4f 

n  ft 

dr  =  I^A9^  It*  [y   cos  (N  T  sT')  -  ^  sin  (N  :f  s^)] 

n  cos  ^    *•'  ^  '         '  ^  I         /J 

where  the  double  signs  are  to  be  taken  negative  for  an  immersion  and  positive  for  an  emer- 
sion. Both  r  and  dr  thus  have  two  values,  which  are  expressed  in  minutes  of  time,  and  in 
order  to  distinguish  them  let  those  pertaining  to  immersion  be  designated  respectively  t' 
and  dr',  while  those  pertaining  to  emersion  are  designated  r"  and  9t".  We  then  have  for 
the  Washington  mean  times  of  the  phases 

Instant  of  immersion  =  7*  +  /  +  t'  +  dr' 
Instant  of  emersion     =  7*+  /  +  t"  +  St" 

These  expressions  are  practically  exact,  but  the  corrections  9t  seldom  amount  to  so 
much  as  1.5  minutes,  and  whenever  an  inaccuracy  of  that  magnitude  is  permissible  they 
may  be  omitted.     As  a  check  upon  the  results,  it  will  be  advisable  to  compute  ^,  19,  x,  and 
EPH  1903 


574  THE  AMERICAN  EPHBMERIS.  1 

y  for  the  times  of  immersion  and  emersion  finally  obtained.     If  these  times  are  correct  the 
quantities  in  question  will  fulfill  the  condition, 

V  (^  —  e)»  +  (j'  -T  if  =  0.2725 

If  log  m  sin  {M -—  N)  >  9*4354,  sin  0  will  be  numerically  greater  than  unity,  and  no  occul- 
tation  is  to  be  expected  at  the  given  place;  but  a  very  small  one  may  occur  if  the  excess 
of  the  computed  distance  over  the  Moon's  semidiameter  happens  to  be  within  the  errors 
of  the  ephemerides  of  the  Moon  and  star. 

The  position-angle  of  the  line  from  the  Moon's  center  to  the  star,  at  the  time  of  contact, 
is  reckoned  from  the  north  point  toward  the  east)  and  de&ignated  by  the  sjn&bol  P.  It  is 
found  from  the  formula,  ^ 

P  ssi  N  —  (p  '\'  9P  for  immersion, 

P=^N+1^+9PiL  180^  for  emersion, 

where  the  angles  N —  ip  and  iV  +  ^^  are  taken  directly  from  the  computation  of  dr^  and  9P 
is  got  in  minutes  of  arc  from  the  expression 

In  the  latter  formula  the  double  sign  is  to  be  taken  negative  for  an  immersioa  and 
positive  for  an  emersion. 

The  angle  from  the  vertex,  V,  is  also  reckoned  in  the  direction  from  the  aorth  toward 
the  east,  and  is 'found  from  the  formula, 

V=P^  C 
where  C  is  computed  from  the  expression 

_  e  -f  [8.2ai8]rr  >-  [4.98io]T*g 


tan  Cr= 


T*iyj 


7)  +  [8.22i8]nj'  +  [4.9810; 

The  value  of  r  employed  in  the  latter  formula  must  be  so  taken  as  to  correspond  with 
the  phase  for  which  C  is  required. 

In  the  volumes  of  the  American  Ephemeris  for  the  yearsr  18S2  to  1901  instructions  are 
given  for  constructing  three  special  tables  which  greatly  diminish  the  labor  of  computing 
occultations,  but  as  these  tables  should  contain  from  4  700  to  6  300  quantities,  and  as  they 
would  apply  only  to  the  place  for  which  they  were  computed,  it  will  rarely  be  worth  while 
to  undertake  the  labor  of  forming  them.  Those  who  desire  further  information  on  the 
subject  may  consult  any  one  of  the  volumes  in  question. 

As  an  example  of  an  isolated  occulta tion,  we  will  compute  that  of  0  Aquarii  on  June 
15,  1903,  for  Albany,  whose  position  is 

^  =  +  42°  39'  49.5" 
X  =  —    o^  13"  i2.9» 

and  whose  geocentric  co-ordinates  are — 

p  sin  f'  s  9.8288 
fi  cos  f'  s  9.8672 

From  the  elements  on  page  459,  we  have 

h       m 

r=    14  51.1 
^=  —  I  47.0 

and  Ao  =  /r-->l=  —  I  33.8 

From  DowNES*s  Table,  or  from  the  formulae  on  page  573,  we  find  the  correction,  /,  to 
the  Washington  mean  time  of  geocentric  conjunction,  7*,  to  be  about  —  50"';  therefore  the 
Washington  mean  time  of  apparent  conjunction  is — 

7'+/  =  June  15*  14*  01. 1™. 
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T+  i 

June  13* 

14^  01. 1™ 

K 

— 

I     33.8 

to 

0    50.1 

K  +  to  (in  arc) 

-  35°  58' 

p  cos  <p* 

g.8672 

sin  {ho  +  to) 

g.7689  n 

log^ 

9.6361  n 

f 

— 

0.4326 

p  sin  / 

9.8288 

cos  d 

9-9955 

logiji 

9.8243 

"Oi 

+ 

0.6673 

p  cos  f ' 

9.8672 

sin  d 

9.1576  « 

cos  (^o  +  ^o) 

9.9081 

log  138 

8.9329  n 

^% 

— 

0.0857  ^ 

?i  —  'T*  =  'y 

+ 

0.7530 

const,  tog 

9.419a 

p 

cos  f'  cos  (^o  +  ^o) 

97753 

logr 

91945 

r 

+ 

0.1565 

const,  log 

9.4192 

^  sin  d 

'^ 

8.7937 

log  13' 

8.2129 

'y' 

+ 

0.0163 

log^' 

9.7207 

log/ 

9.9208  n 

log  JC 

9.6415  « 

X 

— 

0.4380 

log/ 

« 

9.2049 

log// 

9. 1 257  « 

y/ 

— 

0.1336 

y 

+ 

0.6972 

a:'  — r 

y  -  V 

m  sin  M 

m  cos  M 

tan  M 

M 
cos  M 

log  m 

n  sin  N 
n  cos  N 

tan  N 

N 
sin  N 

log  » 

const  h)g 

log  m 

sin  (ilf  —  N) 


—  0.0054 

—  0.1894 
+  0.3692 
+  0.1440 

7.7324  « 
9.2774  n 

8.4550 
181°  38' 
9.9998  n 

9.2776 

95673 
9-1584 

0.4089 

68*>  42' 

9-9693 

9.5980 

0:5646 
9.2776 
9.9642 


y  +  0.5636 

The  computation  of  dr  for  the  two  contacts  is  as  follows: 

cos  (iV  :f  ^) 
log  i?2 

log  (I) 
(I) 

sin  (-A^  ^  ^) 
log  c 

log  (2) 


sin  4f 

9.8064 

0  +39°  49 

const,  log 

1.7782 

9.6796 

cos  {M      N) 

9.5907  n 

[1.7782]  tn 

^          ^^ —  cos  {M  —  N) 

1.0485  « 
II. 18 

const,  log 

1-2135 

colog  n 

0.4020 

cos  4> 

9.8854 

[1. 2 1 35]  cos  ip 
^              n 

1.5009 
T     3169 

r  iot  immersion 

m 
—       42.87 

r  for  emersion 

+       20.51 

;  follows: 

Immersioa 

Emersion. 

28°    53' 

108°    31' 

9.9423 

9.5018  « 

8.9329  n 

8.9329  n 

8.8752  n 

8.4347 

—  0.0750 

-|-  0.0272 

9.6840 

9.9769 

9.6361  n 

9.6361  n 

9.3201  n 


9.6130  » 
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Immersion. 

Emersion. 

(2) 

—   0.2090 

—    0.4102 

(I)  -  (2) 

+   0.1340 

+    0.4374 

log  [(I) -(2)] 

9.1271 

9.6409 

const,  log 

6.7591 

6.7591 

logr* 

3.2643 

2.6239 

colog  {n  cos  0) 

.  0.5166 

0.5166 

log  dr 

9.6671 

95405 

dr 

\ 

m 
+         0.46 

m 
^    +         0-35 

T+^T 

-       42.41 
d       h       m 

+       20.86 
h       m 

r+z 

June 

15    14   01. 1 

14   01. 1 

Washington  Mean  Time  of  Phase, 

« 

15    13    187 

14   22.0 

X 

—    00    13.2 

— 00    13.2 

Albany  Mean  Time, 

(( 

15    13    319 

14  35-2 

To  find  dP  and  P: 

log  ij2     8.9329  n                         log  ^ 

9.6361  n 

(3) 

—  0.0798 

sin  iV    9.9693                          cos  JV 

9-5604 

(4) 

—  0.1572 

log  (3)     8.9022 «                     log  (4) 

9.1965  n 

(3)  +  (4) 

—  0.2370 

Immersion. 

Emersion. 

log  [(3)  +  (4)] 

9.3747  « 

9-3747  « 

^     const,  log 

9.0819 

9.0819 

logT^ 

3.2643 

2.6239 

colog  cos  (p 

O.II46 

0.1146 

log  dP 

1-8355  « 

1.1951  n 

dp 

—    1°    08' 

0°  16' 

N^iP 

28     53 

108     31 

constant 

0     00 

+  180    00 

Angle  of  position: 


27''  45' 


288°   15' 


from  the  north  point  of  the  Moon's  limb  toward  the  east,  for  direct  image. 

Occultattons  Visible  at  Washington,  pages  477-478. — Here  are  given  in  detail  all  the  data 
necessary  for  observing  every  occultation  of  the  general  list  which  is  visible  at  Washington 
during  the  current  year. 

Phenomena  of  Planets  and  Satellites,  p^ges  479-513. — These  are,  for  the  most  part,  suffi- 
ciently explained  in  the  body  of  the  work,  but  the  following  additional  explanations  may 
be  of  service  in  some  cases : — 

Disks  of  Mercury,  Venus  and  Mars,  pages  479-481. — The  angle  B,  needed  in  reducing 
meridian  observations,  is  the  angle  which  the  arc  of  the  great  circle  from  the  planet  to 
the  Sun  makes  with  the  arc  from  the  planet  toward  the  west,  reckoned  in  the  direction 
west,  north,  east,  south.  This  position-angle  is  reckoned  from  o®  to  360°,  as  in  the 
measurement  of  double  stars,  the  planet  taking  the  place  of  the  central  star,  but  its  measure 
is  90^  greater  than  in  the  case  of  a  double  star. 

We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cusps  makes  with  the 
meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and  the  positive 
direction  of  the  line  of  cusps  that  in  which  a  person  following  this  line  would  have  the 
illuminated  portion  of  the  disk  on  his  right 
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Satellites  of  Mars,  page  482. — This  page  gives  sufficient  data  for  finding  the  Washington 
mean  times  of  the  greatest  eastern  and  western  elongations  of  the  satellites,  together  with 
their  position-angles  and  distances  from  the  center  of  the  planet,  for  all  elongations  visible 
at  Washington. 

Satellites  of  Jupiter,  pages  483-507. — The  abbreviations  designating  the  phenomena 
are  explained  at  the  foot  of  each  page  ;  the  diagram  is  on  page  483. 

Satellites  of  Saturn,  pages  508-511. — The  diagram  and  explanations  are  given  on  pages 
508  and  509,  the  Washington  mean  times  of  greatest  elongations  on  pages  509  to  511,  and 
the  apparent  elements  of  the  rings  on  page  511. 

The  diagrams  and  ephemerides  of  The  Satellites  of  Uranus  are  given  on  page  512,  and 
those  of  The  Satellite  of  Neptune  on  page  513. 

Phenomena,  pages  514-515. — The  predicted  times  of  the  conjunctions,  quadratures,  and 
oppositions  of  the  planets  with  respect  to  the  Sun  are  respectively  the  instants  when 
the  longitude  of  each  planet  differs  from  that  of  the  Sun  by  0°,  ±90°,  or  180**. 

For  the  conjunctions  of  the  planets  with  the  Moon,  and  with  each  other,  the  predicted 
times  are  the  instants  when  the  two  bodies  have  the  same  right  ascension.  The  degrees 
and  minutes  to  the  right  show  the  difference  of  declination  at  the  moment  of  conjunction. 

Positions  of  Observatories,  pages  516-520. — The  latest  available  data  have  been  used  in 

compiling  these  positions,  and  many  of  them  have  been  furnished  through  the  courtesy 

of  the  directors  of  the  several  observatories  in  response  to  a  circular  issued  by  this  office. 

The  values  given  for  the  Reduction  to   Geocentric  Latitude  and   Log  p  are  based  upon 

Col.  A.  R.  Clarke's  elements  of  the  terrestrial  spheroid^  published  in  1866,  from  which 

we  have — 

log  ^  =  8.915  2515 

<p'  —  ^  =  —  11'  40.44"  sin  2^  +  1. 19"  sin  49? 

log  p  =  9-999  2645  +  0.000  7374  cos  2^  —  0.000  0019  cos  4^ 

PART  I F.—STAR  NUMBERS,  APPARENT  PLACES  OF  STARS,  AND  OTHER 
DATA,  BASED  ON  THE  CONSTANTS  OF  THE  PARIS  CONFERENCE 
OF  MAY,  1896. 

Page  522  contains  the  formulae  for  reducing  the  positions  of  the  fixed  stars  and  for  com- 
puting the  star  numbers,  the  whole  expressed  in  terms  of  the  notation  of  Bessel  and  the 
constants  of  the  Paris  Conference  of  May,  1896. 

Page  523  contains  the  usual  data  for  precession,  nutation,  obliquity  of  the  ecliptic,  and 
the  Sun's  aberration,  all  of  which  will  be  rendered  sufficiently  clear  by  the  explanations 
given  on  pages  561-562  respecting  the  similar  data  on  pages  285-286. 

Pages  524-527  contain  the  logarithms  of  the  Besselian  Star-Numbers  A,B,  C,  D,  for  each 
Washington  mean  midnight,  and  pages  528-535  contain  the  Independent  Star-Numbers  for 
the  same  dates;  to  all  of  which  the  explanations  given  on  pages  562-563  apply,  except 
that  the  formulae  on  page  522  must  be  employed  instead  of  those  on  page  290. 

Pages  536-547  contain  the  apparent  positions  of  the  five  circumpolar  stars,  a,  d,  and 
X  Ursae  Minoris,  51  Cephei,  and  tr  Octantis  for  their  upper  transit  at  Washington.  The 
arrangement  of  the  data  is  the  same  as  on  pages  312-323,  and  consequently  the  explana- 
tions given  on  page  563  apply  here  also. 

Pages  548-552  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places 
of  25  stars,  being  all  those  embraced  in  the  list  on  pages  304-311  whose  declination 
exceeds  ±78°  30',  except  the  five  circumpolar  stars.  For  stars  of  less  declination  than 
=t  78°  30'  the  apparent  places  derived  by  using  the  constants  of  the  Paris  Conference 
differ  from  those  derived  by  using  the  constants  of  Struve  and  Peters  by  quantities 
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which  never  exceed  0.01 5*  in  right  ascension  or  0.05"  in  declination,  and  consequently, 
throughout  that  range,  the  places  given  on  pages  324-399  may  be  regarded  as  correct  for 
either  set  of  constants;  or,  in  other  words,  when  using  the  constants  of  the  Paris  Con- 
ference the  positions  of  all  stars  not  contained  in  pages  536-552  may  be  taken  with  suf- 
ficient accuracy  from  pages  324-399.  The  explanation  on  page  563,  respecting  the  data 
on  pages  324-399,  applies  also  to  pages  548-552. 

Latitude  by  Observed  Altitude  of  Polaris^  page  591. — Table  IV,  page  591,  replaces  the 
Tables  A,  B,  C,  D,  given  as  a  Supplement  to  the  volumes  of  the  Ephemeris  for  1874  to 
1 88 1,  and  is  intended  for  use  at  sea  and  reconnaissance  on  land.  It  is  constructed  upon 
the  assumption  that  Polaris  has  a  declination  of  4-88**  47-2',  and  an  observed  altitude  of 
45°,  and  will  furnish  an  approximate  value  of  the  latitude,  the  probable  error  of  which,  in 
so  far  as  the  table  is  concerned,  will  be  a  few  tenths  of  a  minute  of  arc. 

The  directions  for  using  the  table  are  adapted  to  an  assumed  right  ascension  of  i'^  24.6" 
for  Polaris,  but  somewhat  greater  accuracy  may  be  insured  by  substituting  this  right 
aspensioQ  for  the  date  of  observation,  from  pages  312-323  pf  this  volume. 
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ON  THE  CONSTRUCTION  OF  THE  AMERICAN  EPHEMERIS 

AND  NAUTICAL  ALMANAC  FOR  1903. 

Among  American  astronomers  there  are  wide  differences  of  opinion  respecting  the 
decisions  of  the  Paris  Conference  of  May,  1896,  and  for  that  reason  it  has  been  thought 
best  to  give,  in  the  American  Ephemeris  for  1903,  two  wholly  distinct  sets  of  constants 
for  precession,  nutation,  aberration,  and  mean  obliquity  of  the  ecliptic,  namely:  first, 
those  of  Struve  and  Peters,  and  second,  those  adopted  by  the  Paris  Conference  of 
1896.     Their  values  for  1903.0  are  as  follows: 

Struve  and  Peters. 

Precession  .  50.2645" 

I^utatipn  .         .  9.2241:1"  9.21' 

Aberration       .  . .       20.4451"  20.47" 

Mean  Obliquity  23°  27'  06.36"       23°  27'  06.86" 

The  constants  of  Struve  and  Peters  are  employed  in  the  quantities  on  pages  286  to 
399,  and  those  of  the  Paris  Conference  in  the  quantities  on  pages  522  to  5^2,  and  thus 
everyone  is  left  free  to  choose  between  them.  For  stars  distant  more  than  11°  30'  from 
either  pole,  the  apparent  places  derived  by  using  the  constants  of  the  Paris  Conference 
differ  from  those  derived  by  using  the  constants  of  Struve  and  Peters  by  quantities 
which  never  exceed  o.oi5'  in  right  ascension,  and  0.05"  iij  declination,  and  consequently 
throughout  that  region  the  star  ephemerides  given  on  pages  324  to  399  may  be  regarded 
as  correct  for  either  set  of  constants.  For  the  five  circumpolar  stars,  and  twenty-five 
other  stars  whose  declinations  exceed  ±78®  30'  two  sets  of  ephemerides  are  given;  one 
depending  upon  the  constants  of  Struve  and  Peters,  and  the  other  depending  upon  the 
constants  of  the  Paris  Conference. 

The  formulae  for  the  reduction  of  stars  from  mean  to  apparent  place,  using  the  constants 
of  Struve  and  Peters,  are  given  on  page  290. 

The  nutation  given  on  page  286,  and  used  in  the  Besselian  and  independent  star-num- 
bers, page  303;  in  /',  pages  295  to  302,  and  in  the  ephemerides  of  the  apparent  places  of 
the  fixed  stars  for  every  tenth  transit,  pages  324  to  399,  is  computed  with  the  values  of  A' 
and  B'  given  on  page  290,  while  the  nutation  used  in  the  Besselian  and  independent 
star-numbers  (except/')  given  on  pages  291  to  302  is  computed  with  the  values  of  A  and 
B  given  on  page  290. 

In  the  daily  ephemeris  of  the  five  circumpolar  stars  given  on  pages  312  to  323  the 
nutation  is  computed  with — 


^  =  T  —  0.342  53  sin  Q 
-|-  0.004  10  sin  2Q 

—  0.025  19  sin  2  0 

+  0.002  93  sin  (0  +  81®  55') 
-|-  0.000  25  sin  (20  —  0) 

—  0.000  II  sin  (30  —  r  ) 

—  0.000  05  sin  2(0  —  Q  ) 
-}-  0.000  10  sin  2(0  —  r') 
-f-  0.000  09  sin  (2/"  —  O) 
-f-  0.000  05  cos  r' 

-f-  0.000  04  sin  2r' 

—  0.004  05  sin  2  C 

-f  o.ooi  35  sin  (  C  —  /") 
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j5  =  —  9.2240  cos  O 
-\-  0.0895  ^®s  2  Q 

—  0.5506  cos  2  0 

—  0.0092  COS  (0+281**  16') 

—  0.0027  COS  (30  —  T) 

-f-  0.0067  COS  (20  —  Q) 
-f-  0.0024  COS  (2r'  —  ft) 

—  0.0023  sin  r' 

+  0.0008  cos  2r' 

—  0.0885  COS  2  C 


\ 
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and  the  result  in  right  ascension  is  diminished  by  the  quantity/  —  /'  =  —  0.1866"  sin 
2C  +  0.0622"  sin  (C  —  /")» which  is  the  same  for  all  stars. 

The  formulae  for  the  reduction  of  stars  from  mean  to  apparent  place,  using  the  constants 
of  the  Paris  Conference,  are  given  on  page  522. 

The  nutation  on  page  523  includes  only  the  terms  in  ft,  2Q,  L,  2L,  and  3L.  This 
value  of  the  nutation  has  been  used  in  all  the  ephemerides  of  the  Sun,  Moon,  and  planets, 
in  the  apparent  places  of  the  stars  for  every  tenth  transit  given  on  pages  548  to  552,  and 
in/'  on  pages  528  to  535.  The  nutation  used  in  the  daily  ephemerides  of  the  circumpolar 
stars,  pages  536  to  547,  is  computed  with — 


A  =:  T  —  0.342  16 
+  0.004  15 

—  0.024  95 
-|-  0.002  18 

—  0.000  97 
4-  0.000  25 

—  0.000  05 
-|-  0.000  10 
+  0.000  09 
+  0.000  05 
-j-  0.000  04 

—  0.004  05 
+  o.ooi  35 


sin  ft 
sin  2ft 
sin  2L 

sin  (L  +  75.3°) 
sin  (3L+78.7O) 
sin  (2  0  — ft) 
sin  2(0  — ft) 
sin  2(0 -r') 
sin  (2/''- ft) 

cos  r' 

sin  2r' 

sin  2C 

sin  (c  -T') 


JB  =  —  9.2100  cos  ft 

+  0.0900  cos  2  ft 

—  0.5460  cos  2L 

— -  0.0210  cos  (3L  +  78.7°) 
+  0.0090  COS  (L  —  78.7°) 
-f"  000^7  cos  (2 0  —  ft ) 

+  0.0024  COS  (2/"— ft) 

—  0.0023  sin  7" 
+  0.0008  COS  2r' 

—  0.0885  COS  2  ([ 


and  the  result  in  right  ascension  is  diminished  by  the  quantity  /  — /'  =  —  0.1866"  sin 
2(^  -|-  0.0622"  sin  (([  —  r' ),  which  is  the  same  for  all  stars. 

The  terms  of  short  period  in  the  nutation  given  on  pages  287  and  288  are  included  in 
the  values  of  the  star-numbers  on  pages  524  to  535.  They  are  derived  from  manuscript 
tables  of  A^'  and  ^",  in  accordance  with  the  formulae — 

(J'V  =  Nutation  in  longitude  =  A'^ip 
3"w  =  Nutation  in  obliquity    =  —  B'' 

where  (p  =  the  luni-solar  precession  =  50.3710",  and  ^"  and  ^"  are  respectively  the  short 
period  terms  in  the  expressions  for  A  and  B  on  page  522.  By  short  period  terms  are 
meant  all  terms  involving  the  Moon's  mean  longitude. 

According  to  the  formulae  on  pages  290  and  522,  the  star  constants  a,  b,  Cy  d,  a',  b\  c\  iT, 
are  computed  for  each  star  from  its  mean  place  at  the  beginning  of  the  year,  but  if  strict 
accuracy  is  required  they  should  be  computed  from  the  star's  mean  place  at  date,  and  the 
following  second  order  terms  should  be  added  to  the  usual  expressions  for  the  reduction 
from  mean  to  apparent  place,  namely — 


To  a — a© 

s 

+  0.000  003  t2  sin  a  )  ^^^  ^ 

—  0.000  1 49  T^  COS  a  j 

—  0.000  0650  T^  sin  2a 
+  0.0000103  sin  2ft  cos  2a  ^tan*d 

—  0.0000107  cos  2  ft  sin  20 
-|-  0.000  0620  sin  2  0  cos  2a 

—  0.000  0622  cos  2  0  sin  2a 

EPH  1903 


>•  sec  H 


To  a-^o 

I- 

-|-  0.000  975  T*  sin^a 

—  0.000  023  cos  2  ft 

—  0.000  080  cos  2  ft  cos  2a 

—  0.000  077  sin  2  ft  sin  2a  y  tan  d 

-{-   0.000  040  cos  2  0 

—  0.000  467  COS  2  0  COS  2a 

—  0.000  465  sin  2  0  sin  2a  J 
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To  a—aa  To  d — df. 


+  0.0000513  sin  (0  +  ^)  cos  2a' 

—  0.000  0507  cos  (  0  +  Q  )  sin  2a 
+  0.000  0097  sin  (0  —  Q  )  cos  2a 

—  0.000  0053  cos  (0  —  Q  )  sin  2a . 


tan  ^  sec  ^ 


—  0.000  039  cos  (  0  +  ^  ) 

—  0.000  380  cos  (  0  +  Q  )  cos  2a 

—  0.000  385  sin  (  0  +  ^  )  sin  2a 

—  0.000  380  cos  (0  —  Q  ) 

—  0.000  040  cos  (0  —  ^  )  cos  2a 

—  0.000  072  sin  (0  —  ^  )  sin  2a 


sin  d  tan  ^ 


These  terms  are  negligible  for  stars  whose  declination  is  numerically  less  than  80°,  but  in 
computing  the  apparent  places  given  in  the  American  Ephemeris  they  have  been  applied 
whenever  sensible. 

The  mean  places  of  383  stars,  pages  304  to  311,  are  from  the  new  Catalogue  0/  Funda- 
mental Stars f  for  the  epochs  1875  and  1900,  Astronomical  Papers  of  the  American  Ephemeris, 
vol.  VIII,  part  2,  prepared  in  this  office,  principally  under  the  direction  of  Professor 
Newcomb. 

The  apparent  places  of  Sirius  and  Procyon  are  corrected  for  the  effect  of  orbital  motion, 
as  determined  from  Auwers*  investigations,  and  tabulated  in  Astronomical  Papers  of  the 
American  Ephemeris,voL  I,  pages  297-298.     The  values  of  these  corrections 


Year.  s        Sirius.  "  s       Procyon.  " 

1903.0  J  a  =  —  0.050  J  d  =  4"  I'O?  J  a  =  -|-  0.027  J  ^  =  —  0.97 

1904.0         A  a::^  ^  0.065  J  ^  =  -|-  0-96  A  ass  -\-  0.017  A  d  ss  —  1.02 

The  ephemeris  of  the  Sun  is  constructed  from  Professor  Newcomb's  Tables  of  the  Sun^ 
Astronomical  Papers  of  the  American  Ephemeris^  vol.  VI,  part  i. 

The  adopted  value  of  the  mean  equatorial  horizontal  parallax  of  the  Sun  is  8.80", 
Paris  Conference,  May,  i8g6. 

The  adopted  apparent  semidiameter  of  the  Sun  at  the  Earth's  mean  distance  is  that 
found  by  Prof.  Wm.  Harkness,  from  35  842  meridian  observations  made  at  Greenwich, 
Paris,  Washington,  Konigsberg,  Milan,  Madras,  Dorpat,  Modena,  and  Seeberg,  viz.,  16' 
01.50";  while  in  the  computation  of  eclipses  the  value  given  by  Auwers  in  the  Astronom- 
ische  Nachrichten,  1891,  Bd.  128,  S.  367,  is  employed,  viz.,  15'  59.63". 

The  Sun*s  rectangular  equatorial  co-ordinates  are  computed  from  the  longitudes  and 
latitudes  by  the  following  formulae: — 

AT  =  ^  cos  >l 

Y=  P  sin  X  cos  w  —  I9.3  R  fi 

Z  =  P  sin  X  sin  w  -|-  44.5  P  p 

The  reductions  to  mean  equinox,  1903.0,  are  computed  by  the  formulae — 

AX  =  +  ysec  w  AX  sin  i" 

JK=  —  Xcos  w  AXsini"  +  Z  Atti  sin  i"  +    9.1  t^  sin  (>l  +  6°) 

AZ  =z  —  X  sin  u}  AX  sin  i"  —  VAw  sin  i"  —  21.0  r  P  sin  (X  -j-  6°) 

where  the  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals  and 

^=the  Sun*s  radius  vector; 
^=the  Sun*s  true  longitude; 

/9=the  Sun's  true  latitude,  expressed  in  seconds  of  arc; 
01= the  obliquity  of  the  ecliptic; 
J^=the  reduction  of  longitude  for  precession  and  nutation  from  January  0.0  of 

the  Besselian  fictitious  year; 
Ja»=the  reduction  of  the  mean  to  the  apparent  obliquity; 
T=the  fraction  of  the  year  since  January  0.0  of  the  Besselian  fictitious  year. 
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The  longitude,  latitude  and  parallax  of  the  Moon  are  derived  from  Hansen's  Tables  de 
la  Lune,  London,  1857,  the  mean  longitude  being  corrected  in  accordance  with  Professor 
Newcomb's  Researches  on  the  Motion  of  the  Moon,  Part  I,  page  268,*  and  Table  XXXIV 
being  replaced  by  a  corrected  one. 

The  semidiameter  of  the  Moon  is  computed  from  the  Moon's  equatorial  horizontal  par- 
allax, TT,  by  the  formula, 

S  =  0.272  506  TT  -f-  1.50" 

where  the  constant  0.272  506  is  based  on  data  from  occultations  given  by  Mr.  J.  Peters 
in  the  Astronomische  Nachrichten,  1895,  Bd.  138,  S.  147;  and  the  constant  1.50"  is  added 
to  cover  the  average  effegt  of  irradiation.  In  the  special  case  where  -k  =  57'  00",  this 
formula  agrees  with  Table  XXII  of  Hansen's  Tables  de  la  Lune,  p.  399,  and  in  all  other 
cases  it  is  believed  to  be  preferable  to  that  table.  The  irradiation  constant,  1.50",  is 
omitted  in  the  computation  of  eclipses  and  occultations. 

The  ephemerides  of  Mercury,  Venus  and  Mars  are  derived  from  Prof.  Newcomb's  tables 
of  these  planets.  Astronomical  Papers  of  the  American  Ephemeris,  vol.  VI,  parts  2,  3  and  4. 

The  ephemerides  of  Jupiter  and  Saturn  are  derived  from  the  tables  constructed  in  this 
ofEce  by  Dr.  George  W.  Hill,  Astronomical  Papers  of  the  American  Ephemeris,  vol.  VII, 
parts  I  and  2. 

The  ephemeris  of  Uranus  is  derived  from  Profe^or  Newcomb's  tables  of  that  planet, 
published  in  th6  Smithsonian  Contributions  to  Knoivledge,  No.  262,  1873,  vol.  19.  The 
ephemeris  of  Neptune  is  derived  from  Professor  Newcomb's  tables  of  that  planet,  Astro- 
nomical Papers  of  the  American  Ephemeris ^  vol.  VI 1,  part  4. 

The  semidiameters  of  the  planets  are  computed  from  the  following  values:  — 

Authority. 

Le  Verrier,  Theory  of  Mercury, 


Pbirce^  from  the  Washington  Ob- 
servations of  1845  and  1846, 
made  with  the  Mural  Circle. 


Semidiameter. 

Log  Dist 

Mercury 

3-34 

0.00 

Venus 

8.546  rt  0.086 

0.00 

Mars 

2.842  ±  0.037 

0.25 

Jupiter  (polar) 

18.78     J:  0.067 

0.70 

Saturn  (polar) 

8.77     ±  0.039 

0.95 

Uranus 

1.68    ±  0.3 

1.30 

Neptune 

1.28 

1.48 

Jupiter  (equatorial) 

20.00 

0.70 

Saturn  (equatorial) 

9.38 

0.95 

The  elements  of  eclipses  of  the  Sun  and  occultations  of  stars  by  the  Moon  are  given  in 
accordance  with  Bessel's  method,  the  special  forms  employed  being  a  modification  of 
those  developed  in  Chauvenet*s  Spherical  and  Practical  Astronomy. 

The  satellites  of  Mars  are  computed  from  manuscript  tables  based  upon  elements 
deduced  by  Dr.  W.  S.  Harshman.  His  elements  of  Deimos  are  published  in  the  Astro- 
nomical  Journal,  1894,  vol.  XIV,  p.  147;  but  those  of  Phobos  are  yet  in  manuscript. 

The  eclipses  of  Jupiter's  satellites  are  computed  from  a  Continuation  of  Damoiseau's 
Tables,  prepared  in  this  office.  The  occultations,  transits,  etc.,  are  computed  from  Wool- 
house's  tables,  published  in  the  British  Nautical  Almanac  for  1835;  Table  II  of  each 
satellite  having  been  adapted  to  Damoiseau's  tables. 

The  fifth  satellite  of  Jupiter  is  computed  from  manuscript  tables  based  upon  unpublished 
elements  deduced  by  Mr.  J.  Robertson  from  observations  by  Professor  E.  E.  Barnard. 

The  elongations  and  conjunctions  of  the  six  inner  satellites  of  Saturn  are  computed 
from  manuscript  tables  prepared  in  this  office  by  Mr.  C.  Keith.     These  tables  are  based 


*  Astronomical  Observations  made  at  the  U,  S.  Naval  Observator**  Wash '  tgton,  t8y^.  Appendix  II 
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upon  Prof.  A.  Hall's  elements,  as  published  in  the  Washington  Observations,  1883, 
Appendix  I.  For  Hyperion  and  lapetus  the  elongations  and  conjunctions  are  computed 
from  Prof.  H.  Siruve's  elements  as  published  in  Beobachtungen  der  Saturnstrabanten^ 
St.  Petersburg,  1898. 

The  apparent  elements  of  the  rings  of  Saturn  are  computed  from'BESSEL's  data,  except 
those  for  the  dusky  ring,  which  are  based  on  the  observations  of  Messrs.  O.  Struve, 
A.  Hall,  E.  E.  Barnard  and  T.  Lewis,  at  Pulkowa,  Washington,  Mt.  Hamilton  and 
Greenwich. 

The  elongations  of  the  satellites  of  Uranus  are  computed  from  the  data  of  Professot 
Newcomb's  Uranian  and  Neptunian  Systems,  Washington  Observations,  1873,  Appendix  I. 

The  elongations  of  the  satellite  of  Neptune  are  computed  from  manuscript  tables  based 
upon  Prof.  A.  Hall's  elements  published  in  the  Astronomical  Journal,  1898,  vol.  XIX,  p.  65. 

The  following-named  persons  were  engaged  in  the  preparation  of  the  Atnefican  Ephem* 
eris  and  Nautical  Almanac  for  the  year  1963: 

Assistant  to  the  Director. — Prof.  H.  t).  Todd,  U.  S.  N. 

Assistants  and  Employis. — E.  J.  Loomis,  W.  S.  Harshman,  H.  B.  Hedrick,  H.  L.  Rice, 

W.  AUHAGEN,  E.  C.  RUEBSAM,  J.  ROBERTSON^  H.  G.  HoDGKINS,  J.  C.  HaMMOND,  J.  H.  RoOT, 

A;  P.  AuHAGEN,  R.  Keith,  R.  Buchanan,  £.  B.  Davis,  A.  Doolittle,  J.  McWilliam,  H.  F.  M. 
Hedrick,  C.  E.  Van  Orstrand,  and  Geo.  B.  Merriman. 
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TABLE  I. 


CORRECTION  REQUIRED,  ON    ACCOUNT  OF  SECOND  DIFFERENCES  OF  THE  MOON'S 
MOTION,  IN  FINDING  THE  GREENWICH  TIME  CORRESPONDING 

TO  A  CORRECTED  LUNAR  DISTANCE. 


Approximate 
IntervaL 


I 


fa  m 
o  oo 
o  lO 
o  20 

o  30 
o  40 

0  50 

1  00 
I  10 
X  20 
I  30 


h  m 
o  00 
o  10 
o  20 

o  30 
o  40 
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1  00 
z  10 
I  20 
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h    m 

o  00 
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The  correction  is  to  be  added  to  the  approximate  Greenwich  time  when  the  proportional  logarithme  in  the  Ephemeria  are 
decreasing,  and  subtracted  when  they  are  increasing. 
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TABLE  IL— SroEREAL  INTO  MEAN  SOLAR  TEtfE. 


585 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

• 

Side- 
real. 

0" 

1^ 

3' 

4' 

5' 

6" 

7' 

For 
Seconds. 

m 

m 

s 

m      s 

m      8 

m      9 

m      s 

m      s 

m      s 

m      a 

s 

s 

O 

0 

0.000 

0     9.830 

0  19  659 

0  29.489^ 

0  39  318 

0  49.148 

0  58.977 

I     8.807 

0 

0.000 

I 

0 

0.164 

0     9993 

0  19.823 

0  29.653 

0  39.482 

0  49.312 

0  5914I 

I     8.971 

1 

0.003 

2 

0 

0.328 

0  10.157 

0  19.987 

0  29.816 

0  39.646 

0  49  475 

0  59- 305 

I     9.135 

2 

0.005 

3 

0 

0.491 

0  10.321 

0  20.151 

0  29.980 

0  39.810 

0  49.639 

0  59.469 

1     9.298 

3 

0.008 

4 

0 

0.655 

0  10.485 

0  20.3x4 

0  30.144 

0  39  974 

0  49.803 

0  59.633 

1     9.462 

4 

0.011 

5 

0 

0.819 

0  10.649 

0  20.478 

0  30.308 

0  40.137 

0  49.967 

0  59  796 

1     9.626 

5 

0.014 

6 

0 

0.983 

0  10.813 

0  20.642 

0  30.472 

0  40.301 

0  50.131 

0  59.960 

I     9.790 

6 

0.016 

7 

0 

1.147 

0  10.976 

0  20.806 

0  30.635 

0  40.465 

0  50.295 

1     0.124 

I     9.954 

7 

0.019 

8 

0 

1.311 

0  11.140 

0  20.970 

0  30.799 

0  40.629 

0  50.458 

1     0.288 

I    10.118 

8 

0.022 

9 

0 

1-474 

0  11.304 

0  21.134 

0  30.963 

0  40.793 

0  50.622 

1     0.452 

I   10.281 

9 

0.025 

lO 

0 

1.638 

0  11.^68 
0  11.032 

0  21.297 

0  31  127 

0  40.956 

0  50.786 

I     0.616 

I    10.445 

10 

0.027 

II 

0 

1.802 

0  21.461 

0  31.291 

0  41.120 

0  50.950 

I     0.779 

1    10.609 

II 

0.030 

12 

0 

1.966 

0  ".795 

0  21.625 

0  31  455 

0  41.284 

0  51. 114 

I     0.943 

I   10.773 

12 

0.033 

13 

0 

2.130 

0  11.959 

0  21.789 

0  31.618 

0  41.448 

0  51.278 

I     1.107 

1   10.937 

13 

0.035 

M 

0 

2.294 

0  12.123 

0  21.953 

0,31.782 

0  41.612 

0  51.441 

1     1.271 

1   11.100 

14 

0.038 

15 

0 

2.457 

0  12.287 

0  22.117 

0  31.946 

0  41.776 

0  51.605 

I     1-435 

i  11.264 

15 

0.041 

i6 

0 

2.621 

0  12.451 

0  22.280 

0  32.110 

0  41.939 

0  51.769 

I     1.599 

I  11.428 

16 

0.044 

17 

0 

2.785 

0  12.615 

0  22.444 

0  32.274 

0  42.103 

0  51.933 

I     1.762 

I  11.592 

17 

0.046 

i8 

0 

2.949 

0  12.778 

0  22.608 

0  32.438 

0  42.267 

0  52.097 

I     1.926 

1  11.755 

18 

0.049 

19 

0 

3.113 

0  12.942 

0  22.772 

0  32.601 

0  42.431 

0  52.260 

I     2.090 

I  1Z.920 

19 

0.052 

20 

0 

3.277 

0  13.106 

0  22.936 

0  32.765 

0  42.595 

0  52.424 

1     2.254 

I  Z2.083 

20 

0.055 

21 

0 

3.440 

0  13.270 

0  23.099 

0  32.929 

0  42.759 

0  52.588 

I     2.418 

I  12.247 

2Z 

0.057 

22 

0 

3.604 

0  13.434 

0  23.263 

0  33  093 

0  42.922 

0  52.752 

I     2.582 

i  12.411 

22 

0.060 

23 

0 

3768 

0  13.598 

0  23.427 

0  33.257 

0  43.086 

0  52.916 

1     2.745 

I  12.575 

23 

0.063 

24 

0 

3932 

0  13.761 

0  23.591 

0  33.420 

0  43.250 

0  53.080 

I     2.909 

I  12.739 

24 

0.066 

25 

0 

4.096 

0  13.925 

0  23.755 

0  33.584 

0  43.414 

0  53-243 

I     3.073 

I  12.903 

25 

0.068 

26 

0 

4.259 

0  14.089 

0  23.919 

0  33.748 

0  43578 

0  53.407 

I     3-237 

I  13.066 

26 

0.071 

27 

0 

4423 

0  14.253 

0  24.082 

0  33.912 

0  43.742 

0  53  571 

I     3.401 

I  13.230 

27 

0.074 

28 

0 

4587 

0  14.417 

0  24.246 

0  34.076 

0  43905 

0  53-735 

I     3.564 

I  13-394 

28 

0.076 

29 

0 

4.751 

0  14.581 

0  24.410 

0  34.240 

0  44.069 

0  53.899 

I     3-728 

I  13.558 

29 

0.079 

30 

0 

4.915 

0  14  744 

0  24.574 

0  34403 

0  44233 

0  54063 

1     3-892 

I  13-722 

30 

0.082 

31 

0 

5.079 

0  14.908 

0  24.738 

0  34567 

0  44.397 

0  54.226 

I     4.056 

I  13.886 

31 

0.085 

32 

0 

5.242 

0  15.072 

0  24.902 

0  34  731 

0  44.561 

0  54-390 

I     4.220 

I  14.049 

32 

0.087 

33 

0 

5.406 

0  15.236 

0  25.065 

0  34  895 

0  44.724 

0  54-554 

1     4.384 

I  14.213 

33 

0.090 

34 

0 

5.570 

0  15.400 

0  25.229 

0  35059 

0  44.888 

0  54.718 

I     4.547 

I  14-377 

34 

0.093 

35 

0 

5734 

0  15.563 

0  25.393 

0  35.223 

0  45.052 

0  54.882 

1     4.711 

1  14.541 

35 

0.096 

36 

0 

5.898 

0  15.727 

0  25.557 

0  35386 

0  45.216 

0  55.046 

I     4-875 

I  14.705 

36 

0.098 

37 

0 

6.062 

0  15.891 

0  2^.721 

0  35.550 

0  453^ 

0  55209 

I     5039 

I  14.868 

37 

O.IOI 

38 

0 

6.225 

0  16.055 

0  25.885 

0  35.714 

0  45-544 

0  55.373 

I     5.203 

I  15-032 

38 

0.104 

39 

0 

6.389 

0  16.219 

0  26.048 

0  35.878 

0  45.707 

0  55-537 

I     5-367 

I  15.196 

39 

0.106 

40 

0 

6.553 

0  16.383 

0  26.212 

0  36.042 

0  45.871 

0  55.701 

I     5.530 

I  15-360 

40 

0.109 

41 

0 

6.717 

0  16.546 

0  26.376 

0  36.206 

0  46.035 

0  55.865 

1     5.694 

I  15.524 

41 

0.112 

42 

0 

6.881 

0  16.710 

0  26.540 

0  36.369 

0  46.199 

0  56.028 

I     5.858 

I  15.688 

42 

0.115 

43 

0 

7.045 

0  16.874 

0  26.704 

0  36.533 

0  46.363 

0  56.192 

1     6.022 

I  15.851 

43 

0.117 

44 

0 

7.208 

0  17.038 

0  26.867 

0  36.697 

0  46.527 

0  56.356 

I     6.186 

X  16.015 

44 

0.120 

45 

0 

7372 

0  17.202 

0  27.031 

0  36.861 

0  46.690 

0  56.520 

I     6.350 

z  Z6.Z79 

45 

0.123 

46 

0 

7536 

0  17.366 

0  27.195 

0  37.025 

0  46.854 

0  56.684 

I     6.513 

I  16.343 

46 

0.126 

47 

0 

7.700 

0  17.529 

0  27.359 

0  37.188 

0  47.018 

0  56.848 

I     6.677 

z  16.507 

47 

0.128 

48 

0 

7.864 

0  17.693 

0  27.523 

0  37  352 

0  47.182 

0  57.011 

I     6.841 

z  16.671 

48 

0.I3I 

49 

0 

8.027 

0  17  857 

0  27.687 

0  37-516 

0  47346 

0  57.175 

1     7.005 

Z    Z6.834 

49 

0.134 

50 

0 

8. 191 

0  18.021 

0  27.850 

0  37.680 

0  47.510 

0  57  339 

I     7.169 

I  X6.998 

50 

0.137 

51 

0 

8.355 

0  18.185 

0  28.014 

0  37844 

0  47.673 

0  57-503 

I     7-332 

I  17.162 

51 

0.139 

52 

0 

8.519 

0  18.349 

0  28.178 

0  38.008 

0  47.837 

0  57667 

I     7.496 

I  17.326 

52 

0.142 

53 

0 

8.683 

0  18.512 

0  28.342 

0  38.171 

0  48.00X 

0  57-831 

I     7.660 

I  17.490 

53 

O.I45- 1 

54 

0 

8.847 

0  18.676 

0  28.506 

0  38.335 

0  48.165 

0  57.994 

I     7.824 

X  17654 

54 

0.147 

55 

0 

9.010 

0  18.840 

0  28.670 

0  38.499 

0  48.329 

0  58.158 

1     7.988 

1  17.817 

55 

0.150 

56 

0 

9.174 

0  19.004 

0  28.833 

0  38.663 

0  48.492 

0  58.322 

I     8.152 

I  17.981 

56- 

0.153 

57 

0 

9.338 

0  19.168 

0  28.997 

0  38.827 

0  48.656 

0  58.486 

I     8.315 

I  18.145 

57 

0.156 

58 

0 

9.502 

0  19.331 

0  29.161 

0  38.991 

0  48.820 

0  58.650 

1     8.479 

X  Z8.309 

58 

0.158  1 

59 

0 

9.666 

0  19.495 

0  29.325 

0  39.154 

0  48.984 

0  58.814 

I     8.643 

I  18.473 

59 

0.161 

Side- 
real. 

0" 

1^ 

2'' 

3- 

4" 

5' 

6»» 

f 

For 
Seconds. 
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TABLE  n.— SroERBAL  ISTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

Side- 
real. 

S\ 

9"^ 

10" 

ii'^ 

12^ 

13" 

14- 

.15" 

For 
Seconds. 

m 

m   8 

m   s 

in   s 

m   B 

m   9 

m   8 

m   8 

m   8 

8 

8      ' 

O 

I  18.636 

I  28.466 

I  38.296 

1  48.125 

I  57  955 

2   7784 

2  17.614 

2  27.443 

0 

0.000 

I 

I  18.800 

I  28.630 

I  38.459 

I  48.289 

I  58.119 

2   7.948 

2  17.778 

2  27.607 

1 

0.003 

2 

I  18.964 

I  28.794 

I  38.623 

I  48.453 

I  58.282 

2   8.112 

2  17.941 

2  27.771 

2 

0.005 

3 

I  19.128 

I  28.958 

I  38.787 

1  48.617 

I  58.446 

2   8.276 

2  18.105 

2  27.935 

3 

0.008 

4 

I  19.292 

I  29.121 

I  38.951 

I  48.780 

1  58.610 

2   8.440 

2  18.269 

2  28.099 

4 

O.OIl 

5 

I  19.456 

I  29.285 

I  39  115 

I  48.944 

I  58.774 

2   8.603 

2  18  433 

2  28.263 

5 

0.014 

6 

I  19.619 

I  29.449 

I  39.279 

I  49  108 

I  58.938 

2   8.767 

2  18.597 

2  28.426 

6 

0.016 

7 

I  19.783 

I  29.613 

I  39.442 

I  49.272 

I  59.101 

2   8.931 

2  18.761 

2  28.590 

7 

0.019 

8 

I  19.947 

I  29.777 

I  39.606 

I  49.436 

1  59.265 

2   9.095 

2  18.924 

2  28.754 

8 

0.022 

9 

I  20.III 

I  29.940 

I  39.770 

I  49.600 

I  59.429 

2   9259 

2  19.088 

2  28.918 

9 

0.025  i 

lO 

I  20.275 

I  30.104 

I  39  934 

I  49  763 

I  59.593 

2   9.423 

2  19.252 

2  29.082 

10 

0.027 

II 

I  20.439 

I  30.268 

I  40.098 

I  49.927 

I  59-757 

2   9.586 

2  19.416 

a  29.245 

II 

0.030 

12 

I  20.602 

I  30.432 

I  40.261 

I  50.091 

X  59.921 

2   9750 

2  19.580 

a  29.409 

12 

0.033 

13 

I  20.766 

I  30.596 

I  40.425 

I  50.255 

2  0.084 

2  99M 

2  19-744 

2  29.573 

13 

0.035 . 

14 

I  20.930 

I  30.760 

I  40.589 

I  50.419 

2  0.248 

2  .10.078 

2  19  907 

2  29.737 

14 

0.038 

15 

I  21.094 

1  30.923 

I  40.753 

I  50.583 

2  0.4x2 

2  10.242 

2  20.071 

2  29.901 

15 

0.041 

i6 

I  21.258 

I  31.087 

I  40.917 

I  50.746 

2  0.576 

2  10.405 

2  20.235 

2  30.065 

16 

0.044  1 

17 

I  21.422 

I  31.251 

I  41.081 

X  50.910 

2  0.740 

2  10.569 

2  20.399 

2  30.228 

17 

0.046 

z8 

I  a  1. 585 

X  31.415 

I  41.244 

I  51.074 

2  0.904 

2  10.733 

2  20.563 

2  30.392 

18 

0.049 

19 

I  21.749 

»  31.579 

I  41.408 

I  51.238 

2  1.067 

2  10.897 

2  20.727 

2  30.556 

19 

0.052 

20 

I  ai.913 

I  31.743 

I  41.572 

I  51.402 

2  1.231 

2  II.061 

2  20.890 

2  30.720 

20 

0055 

21 

I  22.077 

I  31  906 

I  41  736 

I  51.565 

*  1.393 

2  11.225 

2  21.054 

2  30.884 

21 

0.057 

22 

I  22.241 

I  32  070 

I  41.900 

I  51.729 

2  1.559 

2  XI.388 

2  21.218 

2  31.048 

22 

0.060 

23 

I  22.404 

I  32.234 

I  42.064 

1  51.893 

a  1.723 

2  11.552 

2  21.382 

2  31.211 

23 

0.063 

«4 

I  22.568 

I  32.398 

I  42.227 

I  52.057 

2  1.887 

2  II.716 

2  21.546 

a  31.375 

• 

24 

0.066 

«5 

I  22.732 

I  32.562 

I  42.391 

I  52.221 

2  2.050 

2  11.880 

2  21.709 

2  31.539 

25 

0.068 

26 

I  22.896 

I  32.726 

I  42.555 

I  52.385 

2  2.214 

2  12.044 

2  21.873 

2  31.703 

26 

0.071 

27 

I  23.060 

I  32.889 

I  42.719 

I  52.548 

2  2.378 

2  12.208 

2  22.037 

2  31.867 

27 

0.074 

28 

I  23.224 

I  33.053 

I  42.883 

I  52.712 

2  2.542 

2  X2.37I 

2  22.201 

2  32.031 

28 

0.076 

29 

I  SI3-387 

I  33  217 

I  43.047 

X  52.876 

2  2.706 

2  12.535 

2  22.365 

2  32  194 

29 

0.079 

30 

I  23  551 

I  33  381 

I  43  210 

I  53.040 

2  2.869 

2  12.699 

2  22.529 

2  32  358 

30 

0.082 

31 

I  23.715 

I  33.543 

I  43  374 

I  53204 

2  3.033 

2  12.863 

2  22.692 

2  32.522 

31 

0.085 

3« 

I  23.879 

I  33.708 

I  43  538 

I  53  368 

2  3.197 

2  X3.O27 

2  22.856 

2  32.686 

32 

0.087 

33 

I  24.043 

I  33872 

I  43.702 

1  53  531 

2  3.361 

2  13.191 

2  23.020 

2  32.850 

33 

0.090 

34 

I  24.207 

I  34  036 

I  43-866 

I  53  695 

2  3525 

2  X3.354 

2  23.184 

2  33013 

34 

o.?93 

35 

I  24.370 

I  34  200 

I  44.029 

I  -53  859 

2  3689 

2  13.518 

2  23.348 

2  33.177 

35. 

0.096 

36 

I  24.534 

I  34  364 

I  44.193 

I  54.023 

2  3852 

2  13.682 

2  23.512 

2  33.341 

36 

0.098 

37 

I  24.698 

1  34.528 

I  44-357 

I  54  187 

2  4.016 

2  13.846 

2  23.675 

2  33.505 

37 

O.ZOI 

38 

I  24.862 

I  34.691 

I  44.52X 

I  54351 

2  4.180 

2  14.010 

2  23.839 

2  33  669 

38 

0.104 

39 

I  25.026 

I  34.855 

I  44.685 

I  54.514 

2  4  344 

2  I4173 

2  24.003 

2  33  833 

39 

0.106 

40 

I  -25.190 

I  35019 

I  44.849 

I  54.678 

2  4508 

2  14  337 

2  24.167 

2  33  996 

40 

0.X09 

41 

I  25.353 

1  35.183 

I  45.012 

I  54  842 

2  4.672 

2  14  501 

2  24.331 

2  34.160 

41 

0.Z12 

42 

I  25.517 

I  35.347 

I  45.176 

X  55006 

2  4835 

2  14.665 

2  24.495 

2  34  324 

42 

O.I  15 

43 

I  25.681 

I  35  5" 

I  45.340 

I  55.170 

2  4.999 

2  14.829 

2  24.658 

2  34.488 

43 

O.I  17 

44 

I  25.845 

I  35.674 

I  45  504 

I  55  333 

2  5x63 

2  14.993 

2  24.822 

2  34.652 

44 

0.120 

45 

I  26.009 

1  35.838 

I  45.668 

I  55  497 

2  5327 

2  15.156 

2  24.986 

2  34.816 

45 

0.123 

46 

I  26.172 

I  36002 

I  45.832 

I  55  661 

2  5.491 

2  15.320 

2  25.150 

2  34.979 

46 

0x26 

47 

I  26.336 

I  36.166 

I  45  995 

I  55  825 

2  5.655 

2  15484 

2  25.314 

2  35.143 

47 

0.128 

48 

I  26.500 

1  36.330 

I  46.159 

I  55989 

2  5.818 

2  15.648 

2  25.477 

2  35  307 

48 

O.I3I 

49 

I  26.664 

1  36.493 

I  46.323 

I  56.153 

2  5.982 

2  15.812 

2  25.641 

2  35  471 

49 

0134 

50 

z  26.828 

I  36.657 

I  46.487 

I  56.316 

2  6.146 

2  15.976 
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